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ABSTRACT 

Two stud i e s  were conducted i n  order t o  e x am i n e  three maj or i s sues 

ar i s i ng from re cent stud i e s  of mothe r s '  r e att i on s  t o  the i r  cr ying 

i n f an t s . The s e  i s sue s , whi ch ar i se i n  connect i on with the Av e r s i v e  

S t i mu lu s  Mod e l  of cr y i ng , r e late t o  ( a ) t h e  r e lat i on sh i p s  between cr y 

char acte r i s t i cs and mothe r s ' affe ct i ve r e act i on s  t o  cr y ing , ( b )  the 

v ar i ab i l i t y  of cr y ch aract e r i sti cs of i nd i v i d u al i n fant s ,  and ( c ) the 

i n flu e n ce of context on m othe r s ' r e act i on s  to the i r  in fan t s ' cr y i ng . 

Res t i n g  on the premi se that the seman t i c  d i f fe ren t i al i s  an 

app ropr i ate techni que f or addr e s s i n g  these i s sues , Stud y A e x amined t he 

r e l ati on sh i p s  between three sets o f  seman t i c  d i fferenti al scale s .  

The s e  were t h e  sc ales repor ted by Brenn an and Ki r k l and (1983) , wh i c h  

r ep r e sent t h r e e  d imen s i on s  l abelled Affec t , Po t e n c y , and Ev aluat i on ;  

t h e  s cale s reported b y  Ze skind and Le ster ( 1978 ) ;  and the scales 

r ep or ted b y  Meh r ab i an and Russell ( 1974a) , wh i ch repr e sent three 

d im e n s i on s  of emot i on labe lled Pleas antne s s /Un p le as antnes s ,  Degree of 

A r ou s al ,  and Domi n ance /Subm i s s i vene s s . 

A comb i ned f actor analy s i s  of cr y r at i ng s  on these s cale s 

u n c overed the factor st r u cture of the Bre n n an and Ki r k land s cales and 

of the Meh r ab i an and Ru s s e ll s cales . The fact o r  representing 

t he Brennan and Ki rkland Affe ct s cale s also repre sented b oth the 

Ze s k i nd and Le ster s cale s and the Mehrab i an and Ru sse l l  

Ple asantness /Unpleasant n e s s  s cale s .  The Bre n n an and Ki r k land s cale s 

w e r e  found t o  e ffect i ve ly d i s cr im i n ate between p e r ceptually d i ffe rent 

cry s ound s .  The Mehra·b i an and Ru ssell scale s , h owever,  were found t o  b e  

lac k i ng i n  face v ali d i t y  and there fore unsu i t ab l� for u se with cr y 

s ou nd s .  
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St ud y 8 e x am i ned the percept i on s  and af fect i v e  react i ons of 

m othe r s  li s te n i ng to the i r  own i n fants ' cr i e s , in two s i t u at i on s  - in 

t he h ome as the cr y i ng occu r red , and i n  an expe r i mental s i t u at i on 

i nv olv i ng t ape-r e corded cr y s ample s . The result s  i n d i cate that : 

( a) m othe r s  af fe ct i ve react i on s  t o  cr i e s  d i d  n ot s imply d epend upon t he 

ave r s i veness of the cry s ound s ,  ( b )  mothe r s '  af fe ct ive r e act i on s  t o  

cr i e s  were st r ongly ass oci ated w i t h  the ir at t r i bu t i ons r e g ard i n g  the 

cau s e s  and con seque n ces of the cr i e s , ( c) cr i e s  f r om the s ame i n fan t  

and cr i e s  from d i f ferent i n fants v ar ied con s i d e r ab l y  with respect t o  

t he i r  per ce iv e d  characte r i st i cs and the t ypes of affect iv e  r e act i on s  

t h e y  evoked , and ( d ) r at i ng s  o f  t h e  t ape-r e cord ed cry s ampl e s  t e n d e d  to 

over -emphas i se the r e l at i onships between cr y char acte r i st i cs and 

m ot he r s '  affe ct ive r e act i on s , and t o  unde r -r e p r e s e nt the e x tent t o  

w h i ch negat i ve affe ct i ve r e act i on s  wer e  exper i e n ce d  by t h e  mothers i n  

t he h ome s i t u at i on .  

Several sugge st i on s  we re made for future stud ies . These i n cluded 

t h e  ad opt i on of an i n d i v i d u ali sed app r oach to study: ( a ) the cr y 

r ep e r t oi res of i nd i v i d u al i n fant s ,  ( b ) the types and p at te r n s  of 

affe ct i ve r e act i on s  e x pe r i e n ced by i n d i vi d u al mot hers , ( c )  m othe r s '  

att r i bu t i on s  r e g ard i ng t o  their own feelings and t he i r  i n fan t s ' 

b e h av i or s ,  and ( d )  the r e lat i onships between m othe r s  pe r cept i on s ,  

att r i b ut i on s , affe ct i ve r e act i on s , and actual car e g iv i ng behav i or s . 
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IN TRODUCTION AND R EVIEW 

Recently , a number of s tudies have e xamined the effec ts of 

infant social behaviours on caregivers , focussing particularly ori 

infant smiles and cries . These studies represent a dramatic shift in 

emphasis in cry research . Previously , studies have been preoccupied 

with acoustic analyses of cry sounds from normal infant s  (e . g . , 

Truby , 1 9 60; Truby & Lind , 1 965)  and from abnormal infants (e . g . , 

Michelsson , 1 97 1 ; Wasz-Hockert , Lind , Vuorenkoski , Partanen , & 

Valanne , 1 96 8 ) , normative studies of crying behavior (e . g . , Aldrich , 

Sung , & Kno p ,  1 94 5a ,  1 945b , 1 945c ; Ringel & Kluppel ,  1 964 ) , or 

studies of the social function of crying (e . g . , Be l l  and Ainsworth , 

1 972 ; Wolff , 1 969) . These latter s tudies have typ icall y  focussed on 

list eners ' abilities to identify the cause o f  cries recorded in 

different cry-el iciting situations (e . g . , Muller , Hollien , & Murry , 

1 974 ; Was z-Hockert et al . ,  1 968 ) , or caregivers ' abilities to 

identify their own infants from their cries (e . g . , Formby , 1 96 7 ;  

Valanne , Vuorenkoski , Partanen , Lind , & Was z-Hockert , 1 96 7 ) . In 

con t ras t ,  recent studies have focussed primarily on the affective 

qual ities and emotional consequences of crying , employing 

phys iological and/or subjective measures to examine the reactions o f  

various groups o f  listeners  to the cries o f  various groups o f  

infants . A common feature o f  these recent cry studies is their 

attempt to examine s imultaneously the influences of both infant and 

caregiver characteristics on caregivers ' reactions to infant 

behaviours . However , the variety of methods that have been employed 

and the underlying theoret ical models that have been adopted raise a 

number of questions regarding the ecological validity of the 
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result ing general isations . 

One method used to study the effec ts of crying has been to 

monitor subjects ' reactions to video-recordings of infants in various 

s tate s . For example , Donovan , Leavitt  and Ball ing ( 1 97 8 )  examined 

mothers ' physiological reactions to short silent video segments of an 

infant either smiling or crying , after they had previously viewed a 

tape o f  the infant in a different state (crying or smiling ) . Both 

the c rying and the smiling elicited increases in skin conductance and 

cardiac acceleration , characteristic of a de fensive reac tion . 

However , the smiling evoked this response only when it preceded the 

cryin g ,  whereas the crying did so regardless of whether it preceded 

or followed the smiling .  Furthermore , mothers who perce ived their 

own infant to be difficult were physiologically less sensitive to 

changes in infant signals . Donovan et al . sugges t  that with 

difficult infants , who are typically irritable and fussing , both 

mother and infant may fail to benefit from the interchange of 

pos i tive behaviours during their interactions . These authors raise 

the possibility that crying may inhibit responses to s ubsequent 

signals . They also sugges t  that the responses to the crying face is 

consistent with the view that crying is an attachment behaviour whose 

primary function is to elicit attention when contact with the 

care giver has been lost . However ,  it would seem inappropiate to 

offer this explanation of the auditory function of crying to account 

for the reactions evoked by silent visual s timuli . 

A major limitation of the Donovan et  al . study is the use of 

sho r t  silent stimuli . Th_is prompted Frodi and c_o-workers to employ 

two-minute long video recordings of an infant's facial express ion , 

accompanied by audio recordings of the infant ' s  vocalisations . Both 
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physiological and mood adjective s cales were used to examine viewe rs ' 

reactions to these tapes . In their studies , they have demonstrated 

that reactions to crying are influenced by caregiving experiences and 

by the characteris tics of subjects ' own children . For example , 

diffe rences in arousal were found between mothers o f  premature and 

normal infants ( Frodi , Lamb & Wille , 1 98 1 ) ,  mothe rs of "difficul t" 

and " easy" infants ( Frodi et al . ,  1 98 1 ) ,  and abusers and non-abusers 

( Frodi & Lamb , 1 980 ) . 

Several of the Frodi et al . studies also compared the 

physi ological reactions evoked by cries from different infant groups . 

In one s tudy ( Frod i , Lamb , Leavitt , Donovan , Neff , & Sherry , 1 978b ) , 

video segments were  made of the smiling and the crying face s  o f  two 

infants , one ful l-term and one premature , due for release from 

hospital within 36 hours . Four stimulus tapes were  produced ,  one o f  

each infant coupled with i t s  own and the other infant ' s  cries . 

Rega rdless of appearance , the crying from the premature infant 

elicite d  greater arousal . This effect was enhanced when the visual 

s timulus was also of the premature infant . In another s tudy ( Frodi ,  

Lamb , Leavitt , & Donovan , 1 978a ) , differential reactions to cryin-g 

wer e  evoked in listeners simply by altering the label used to 

describe the infant on the stimulus tape (normal , difficul t , or 

premature ) .  Labelling the infant as premature elicited greater 

arousal , and less sympathy was reported when the infant was labelled 

as premature or difficult . On the basis o f  these studies , Frodi 

( 1 9 8 0 )  concluded that abusers and mothers of atypical infants 

( premature or tempera�entally di fficul t )  find cries more aversive 

than do other mothers . She also suggested that all cries are 

ave rsive to adul ts , especially those of atypical infants or those 
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incor rectly labelled as atypical . 

A number o f  criticisms have been leveled at the Frod i et al . 

studies . As their  findings have been widely disseminated and are 

commonly reported, and as their shortcomings are common to mos t of 

the recent cry studies, a examination of these would seem pertinant . 

One c riticism conce rns the representativeness of the signals used as 

stimuli . Typically, only one infant has been selected to represent a 

particular class of infants (e . g . ,  full-term or premature ) .  Whil st 

the design adopted by Frodi et al . is appropriate for comparing 

group s  of sub j ec ts, it is not appropriate when the objective is to 

gene ralise about a class of infants . Commenting specifically on the 

stud ies of Frodi et al . ( 1 978b , 1 98 1 ), which involved one pre-term 

and one full-term infant , Friedman , Zahn-Waxler and Radke-Yarrow 

· ( 1 982 ) suggest  that pre-term
. 
infants  are not a homogeneous group, and 

therefore a single infant does not represent this group . They also 

suggest that as the pre- and full-term infants used in the Frodi et 

al . studies were not of the same conceptional age, this may also 

have influenced their findings . 

To investigate these point s ,  Friedman et al . ( 1 982 )  examined 

mothers ' perceptions of tape-recorded cries from 1 2  infants ; four 

full -term , four medium-risk pre-term , and four low-risk pre-te rm .  

All were the same age from conception . The mothers rated  the cries 

on five semantic  differential s cales (urgent-not urgent, 

pleasing-grating, healthy-s ick, soothing-arousing, and 

mat ure-immature ) .  Whilst the medium-risk infants were consistently 

rated more negatively, some of the low-risk cries were rated more 

positivel� than some of the full -term cries . Furthermore, the 

ratings indicated considerable within-group variability . 



Several point s emerge from the Friedman et al . findings . 
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First , it would appear that the nature of an infant ' s  cries may be 

influenced by the infant ' s  medical his tory, even i f  it is "heal thy" 

at the time of recording . This view is consis tent with that put 

forward by Zeskind and Lester ( 1 97 8 ) , who found significant 

diffe rences in both acoustic and perceptual characteris tics o f  groups 

of high- and low-risk infants . Second , the results suggest  caution 

in assuming that infant groups are homogeneous , particular ly those 

defined using developmental criteria . Indeed , had Frodi et al . 

( 1 978b , 1 98 1 )  used ce rtain o f  the Friedman et al . cries , they may 

have o btained the opposite r esults . Yet , to date , all o f  these 

studi e s  of the e ffects of crying have conducted group analyses on the 

assumption of group homogeneity . Furthermore , none of these recent 

s tudies  has considered the que stion of variability within a s ample o f  

cries from the s ame infant . It has simply been assumed that an 

individual infant ' s  cry characteristics are consistent . 

Another criticism of the Frodi et al . studies is that the 

stimulus tapes were of infants unfamiliar to the subjects whos e  

reactions were being monitored (Wiesenfeld , Malatesta , & DeLoach , 

1 98 1 ) .  Wiesenfeld  et al . argue that this approach ignores those 

aspects  of an infant ' s  signals that may be unique for its own 

caregiver as a consequence of their extensive interactions . 

Wiese nfeld and Klorman ( 1 97 8 )  compared mothers ' reactions to their 

own and another infant ' s  affective expressions , by measuring 

physiological reactions to videos of each infant smiling and crying . 

Markedly different reactions to the two infants were observe d . When 

mothers viewed their own infants , both the smiling and the crying 

evoked cardiac acceleration and large increases in skin conductance , 



characteristic o f  a d�·fensi ve reaction . The cry of the unfamil iar 

infant , however , evoked cardiac deceleration and small changes in 

skin conductance , charac teristic of an or ienting re sponse; the 

smiling evoked non-significant changes . Unfortunately , the videos 

were short ( 1 0 seconds ) and silent , thus suffering from the same 

limitations as those of Dono van et al . ( 1 97 8 ) . 
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In a second study , Wiesenfeld et al . ( 1 981 ) u sed 1 5  second 

audio-recordings to examine mothers ' and fathers ' reactions to their 

own and .another infant ' s  pain and anger cries . The re we re clear 

differences in the mothers ' and fathers ' reactions to their own 

infa nt ' s  cries ; mothers responded with cardiac deceleration followed 

by s econdary acceleration , whereas the fathers responded with 

dece leration . Both sets o f  parents responded to t he unfamiliar cries 

with cardiac deceleration . 

Although Wiesenfeld e t  al . used d ifferent s timuli (visual 

without sound , and sound without visual ) in their  two studies , 

similar results were achieved . That is , the reactions of mothers to 

the unfamiliar infant were consistent with those found by Donovan et 

al . ( 1 978) , but contrary to those found by Frodi et al . ( 1 978a , 

1 978b , 1 980 , 1 98 1 ) ,  and mothers reacted differently to their own than 

to an unfamiliar infant . This· last point is important , considering 

that all studies to date , e xcept those of Wiesenfeld et al . ,  have 

examined subjec ts ' reactions to unfamiliar infants .  

These recent studies highlight the uncertainty that.exists ove r  

the interpretation of physiological responses . Both Donovan et al . 

and Wiesenfeld et al . used measures of skin conductance and heart 

rate to dis tinguish between an Orienting Response (OR ) and a 

De fensive Reaction (DR) . For simple stimuli , the OR is characterised 



7 

by cardiac dece leration and decreases in skin conductance , whereas 

the DR is associated with cardiac acceleration and increases in skin 

conductance . Wiesenfeld and Klorman ( 1 978)  predicted that smiles 

would be perce ived as pleasant , and evoke an OR , and that cries would 

be perce ived as unpleasant and evoke a DR . Donovan et al . ( 1 978) , 

however , noted that physiological reactions to complex stimuli are 

not s imply a function of stimulus characte ris tics , �ut are affec ted 

by e xperiential and cognitive factors . For this reason , they 

dec lined to predict the type of response elicited by crying and 

smiling , electing instead to focus on the effect of each signal type 

on reactions to subsequent signals .  Frodi et al . also employed 

measures of skin conductance and heart rate , as well as diastolic 

blood pressure , making the same predictions as Wiesenfeld et al . 

( 1 97 8 )  regarding the effects  of smiles and cries . However , they 

selected these measures on the grounds that : 

Diastolic blood pressure is a sensitive index of an 
aversive s tate , feelings of anger and a disposition to 
agress , while se [ skin conductance ] is a mor e  general 
index of autonomic ar9usal to aggress .  ( 1 97 8a ,  p . 1 9 1 )  

Heart rate was used to distinguish between OR and DR . 

Although the findings of Frodi et al . confirm their 

predictions , several factors mitigate against  assuming that cardiac 

acceleration and increases in skin conductance are necessarily an 

aversive reaction . Whilst these responses were e licited by infant 

crying in the Frodi et al . studies , they have also been elicited by 

smiling (Donovan et al . ,  1 978; Wiesenfeld et al . ,  1 97 8 )  which 

subj ects have described as pleasant (Wiesenfeld et al . ,  1 978) . 

Wiesenfeld et al . sugges t  that acceleratory cardiac responses to 

smiling may represent what Lipsitt ( 1 976 )  has called a "hedonic 



response". They further suggest that part of the a pparent 

contradiction may be because the relationship between cardiac 

acceleration and aversion was derived from research that did no t 

consider the effects of pleasant stimuli , but focussed on those that 

were noxious or fear-inducing . 

8 

One possible reason for difficul ties experienced in interpreting 

physiological data is that the measures are of arousal , which is j ust  

one aspect of an  emotional response. Studies of affect , that is , 

emotion as expressed in language , provide evidence of mul tiple 

dimensions of emotion. For example , semantic differential s tudies 

have consistently uncovered three major factors ( Evaluation , Activity 

and Potency ) which appear to be affective in natur e  (Osgood , 1 969 ) . 

These three factors have emerged for 2 1  different languages , thus 

appear to be t rans-cultural (Osgood , May , & Miron , 1 975 ) . Multiple 

factors have also been uncovered from words expressing emotion . 

Averill  ( 1 97 5 )  uncovered three factors (Evaluation , Activity , and 

Control/Depth of experience ) from 558 emotional terms , and Bush 

( 1 97 3 ) derived three d imensions ( Pleasure , Activa tion , and 

Aggression ) from a similarity analysis of 264 adj ectives describing 

feelings. As well , studies o f  facial expression have consi s tently 

found two dimensions ( Pleasure and Activation ) (see Russell & 

Mehrabian , 1 97 7 ) . 

Russell  ( 1 978 )  intercorrelated d imensions o f  affec t obtained in 

previous studies to determine whether these dimensions were  actually 

equivalent . His results s trongly supported the conve rgent validity 

of two bipolar dimensions (pleasure-d ispleasure , degree of arousal ) 

but were equivocal on further dimensions. To partial out the e ffects 

of the pleasure dimension , separate multidimensional scaling analyses 
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were carried out on pleasant , intermediate and unpleasant terms . The 

analyses confirmed the presence of an arousal dimension at each level 

of p leasure , and uncove red three additional dimens ions : 

control/po tency/dominance , depth of experience , and locus of 

causation . Russell sugges ts that these additional dimensions do not 

describe emotion per se , but rather beliefs about the 

antecedents/consequences o f  emotion which could best be discussed 

from a cognitive perspective . 

So far , the limitations discussed have related to methodology 

and measurement . However , questions have also been raised regarding 

the conce ptua l  frameworks that have been employed in cry research .  

The cry studie s  of Frodi et al . begin with the premise that crying 

is an aversive s timulus . This view s tems from the sugges tion that  

crying , along with behaviours such as smiling , clinging , sucking , and 

eye-contact function as " at tachment-behaviours " ( Bowlby , 1 95 8 ;  

Ainsworth , 1 96 7 )  that serve to promote contact between and infant and 

its caregiver ,  thus enhancing its chances of survival . According to 

Be l l  and Ainsworth ( 1 972 ) :  

Unlike smiling , which grati fies a caretaker ,  crying 
arouses displeasure or alarm and elicits interventions 
aimed at terminating it and discouraging its  recurrance . 
Herein lies the power of crying to promote proximity 
more e f fectively than other early signalli ng behaviour . 
( p . 1 1 72 )  

The Aversive Stimulus Model , as it has been called (Murray , 

1 97 9 ) , has certain appeal because it complements the Berkowit z  model 

of Impulsive Aggression ( Be rkowitz , 1 974 ) , thus offering an 

explanation for apparent links between crying and abuse . Reports 

indicate that certain infants , such as those with immature or damaged 

nervous systems , are more likely to be abused ( Elmer & Gregg , 1 967 ; 



Klein & Stern , 1 97 1 ) .  This has led to the suggestion that whereas 

a l l  crying is ave rsive to adults , the cries of these infants are 
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particularly aversive , pu tting them at increased risk . Frodi et al . 

( 1 978a )  argue that infants who cry e xcessively or who fail to respond 

to intervention may themselves become aversive s timuli through a 

process of conditioning . As arousing and aversive stimuli are more 

likely  to provoke abuse (Be rkowitz , 1 974 ) , these infants are at risk 

of becoming the targets of acts of impul sive aggression , even when 

not crying . 

The possibility of links between cry features and abuse has also 

been sugges ted  by Zeskind and Les te r  ( 1 97 8 ) . They note that crying 

that is high-pitched , grating and e xcessive is o ften mentioned in 

reports of abuse . In the i r  study , they found from group analyses 

that the pain cries of high-risk infants had a s ignificantly higher 

threshold , latency , and fundamental frequency than the cries of 

low-risk infants . The cries of high-risk infants were also perce ived 

by  listeners to be more aversive . Whilst they caution against 

generalising to all of an infant ' s  cries on the basis o f  its pain-cry 

characteristics , they sugges t  that if the basic cry type o f  these 

infants has s imilar perceptual qualities , the cries of medically 

"at-risk" infants may adversely affect the quality of thei r  

interactions with a caregiver .  They speculate that : 

In a nonsupportive environment , the behavioral repertoire 
of the poorly organ ised infant with a cry that is 
perceive d  as grating and ave rsive may violate the level 
of caregiver control behavior . ( p . 587 ) 

One consequence of having adopted the Aversive Stimulus Model is 

that the results are inte rpreted as if cries are aversive . This has 

tempted at least one report to go beyond the data . For example , as 
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well as physiological indices , Frodi et al . employed 10 mood 

adjective scales to assess subjects ' perce ptions of infant signals . 

Subjects reported feeling more annoyed , more irritated , mor e  

distressed , more disturbed , more indifferent , less attentive , and 

less happy to crying than to smil ing (Frod i  et al . ,  1 978a ) ; and 

signi ficantly more irritated , more annoyed , more disturbed  and less 

indi fferent when hearing a premature infant than while hearing a 

normal infant ' s  crying (Frodi et al . ,  1 978b ) : Yet the mean scale 

ratings of each of these s timuli (Frodi et al . ,  1 978a ,  Table 1 ,  

p . 494 ; Frodi et al . ,  1 978b , Table 3 ,  p . 1 95 )  suggests that (except 

for the scales happy and attentive ) none of the s timuli elicited a 

marked avers ive reaction . That is , on a five-point scale ( 1  = not at 

all , 5 = very much ) the mean ratings were less than 3 .  It would seem 

to be s tret ching a point to conclude from these ratings , as Frodi et 

al . do , that cries are perceived as " aversive" , even although they 

are more aversive than smiles . Furthermore ,  Frodi et al . argue that  

significant correlations between ratings on  var ious scales (e . g . , 

distressed , irritated ) and physiological responses supports the 

not ion that feelings of anger or aversi on are evident in t he patte rn 

of these  responses . Due to the apparent l y  narrow range of scale 

value s , these correlations may be spurious , . and the reported 

interpretation questionable . Given the implied links between 

aversiveness and abuse , it  should be noted that no s tudy has actually 

examined the cry characteristics of abused infants ; or examined the 

behavioral responses of caregive rs toward s  infants whose  cries have 

been identified as particularly "aversive" . 

The Aversive Stimulus Model is but one of three models that have 

been proposed to explain the effects of crying on caregive rs , the 
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other two be ing the Attribution Model (Kirkland , 1 979), and the 

Empathy Model (Murray , 1 97 9 ) . The Attribution Model , based on 

attribution theory (Weine r ,  1 972, 1 980 ) , considers the causes a 

caregiver attributes to the crying , and sugges ts that cause s  can be 

categorised as internal/external , stable/uns table , and 

global/specific (Kirkland , 1 979 ) . In this context , "internal " refe rs 

to a behaviour that is  self initiated , genet ically based or 

" psychological" . "External" means a behaviour that ii 

environmentally based , accidental ,  or a contagious disease . " Stable" 

means the behaviour is lasting ( longer than two days ) or does not 

change quickly , and "uns table" means var iable , or changing quickl y .  

"Global" fac tors are general and unive rsal , whereas "specific" causes 

are limited to a specific person . 

According to the Attribution Model , a caregive r ' s  r eactions to 

an infan t ' s  crying will depend upon the cause attributed to it . For 

e xample , if the crying is attributed to "wanting attention" 

( internal , unstable , specific ) it is likely to evoke feelings o f  

annoyance . The crying is seen a s  intentional , and the caregiver 

attempts to do something to the infant to stop it crying . On the 

other hand , if the crying is seen as being due to "teething" 

( internal , stable , global ) the response is likely to be one of 

sympathy . The crying in this case is attributed to developmental 

rather than "psychological" causes , and the caregiver is promp ted to 

do something for the infant in o rder to relieve its dis tres s .  The 

model suggests that crying attributed to the " psychological "  ce ll 

(internal , unstable , specific ) is seen as intentional , and more 

likely to evoke a negative caregiving response . 

In contrast to the Aversive Stimulus Model , which focusses 



1 3  

solely on the sound of the cry, the Attribution Model acknowledges 

the role of cognitive processing in dete rmining a response to crying . 

That is, the interpretation of the cause of crying is considered to 

be an important factor in determining a listene r ' s  response . 

Curiously , the most direct evidence of the influence of a listener ' s  

beliefs or " cognitive set" on his or her reactions to crying comes 

from the study of Frodi et al . ( 1 97 8a ) , where different reactions 

were elicited from the same cry/face simply by changing the label of 

the infant (normal , difficul t or premature ) .  

Several studies have attempted to examine lis teners ' causal 

attributions to crying . Lounsbury and Bates ( 1 982 ) examined 

listeners ' perceptions of cries recorded from unfamiliar infants 

belonging to one of three  temperament categories (easy , average or 

difficul t ) ,  in order to d etermine whether the cries of these infants 

differed acoustically and perceptually , and whether listeners ' 

perceptions were affecte d  by their  caregiving e xperiences or the 

temperament of their own infant . Forty-five p rimiparous mothers 

rated 1 2  infants on three sets of seven-point Likert-type scales 

representing "behaviour intervention" , " emotional reaction" , and 

"perceived cause of crying" . The results  indicated that listeners 

perceived the average and difficul t infants as more spoiled than the 

easy infants , and expressed more anger and irritation towards the 

average and difficult infants .  The differences in responses to the 

average and difficult cries were no t significant . Listeners also 

attributed different causes to the crying : Hunger and minor physical 

discomfort (wet , tired , cold ) was seen as the cause of the "easy" , 

"average" and "difficult" cries by 69% , 57% and 54% of the subjects . 

respectively ; whereas for the emotional/psychological causes 
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(wanting at tent ion , fright , frustration ) the frequencies were 1 9% 

(easy ) ,  28% (average ) and 30% (difficult ) .  Attribution of major 

dis comfort (teething , pain , illness ) d id not discriminate between the 

three groups . There were no significant effects for the intended 

interventions ( i . e . , social stimulation : tickle , play games with ; 

caretaking : give bottle , change nappies ; or avoidance : do other 

chores , leave when possible ) al though a tendency towards avoidance 

increased with the difficultness of the infant group . Mothe rs ' 

perce ptions of their own infant ' s temperament was not predictive o f  

their responses  .to the cries , the best predictor being prior 

experience with infants .  The most highly experienced mothers tended 

to rate easy and average cries as less spoiled and difficult cries as 

mor e  spoiled than did inexperienced mothers , and were also less 

irritated by the average and difficult cries . The more empathic 

mothers (assessed using the Empathy Scale from Mehrabian and Epste in ,  

1 972 ) rated easy and average cries a s  less spoiled and difficult 

cries as less irritating . 

Lounsbury and Bates ( 1 982 ) also conducted acoustic  analyses o f  

the cries . The major finding was that the more difficult cries 

tended to have longer pauses within and between cry segments . They 

suggest  that the pauses communicate a sense of urgency , which is 

interpreted as being more demanding or " spoiled" . 

Using the same cry stimuli as Lounsbury and Bates ( 1 9 82 ) , 

Boukydis and Burgess ( 1 982 ) examined physiological and sub j ec tive 

responses of non-parent , primiparous and multiparous couples . The 

physiological index was skin conductance , and the subjective measures 

were five sets of Likert-type scales relating to ( 1 )  reaction to cry , 

( 2 )  cry characte ristics , ( 3 ) infant gender ,  ( 4 ) similar ity with own 
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infant , and (5) perceived cause of crying . 

The physiological responses indicated that the difficult cr ies 

elicited greates t arousal , followed by the average then the easy 

cries . This pattern was evident for the non-parent s  and multiparous 

parents , but not for the primiparous parents , who reacte d to the 

average cries with greater arousal than to the easy or difficult 

cries . Ove rall , primiparas showed the highest arousal levels , 

followed by the non-parents then the mul tiparas . For the ratings o f  

" reactions t o  crying" and " perceived cause of crying" , the results 

were consistent with those of Lounsbury and Bates (1982). The 

difficult cries received high ratings for anger/irritation and 

spoiled , and lower cared-for ratings , and were rated as being caused 

by more complex emotional/psychological reasons . In contrast , the 

average and easy cries were attributed to hunger and physical 

discomfort . Whereas Lounsbury and Bates (1 982) conduc ted acous tic 

analyses , Boukydis and Burgess used semantic di fferent ial s cales to 

examine the perceived characteristics of the cries . The difficult 

cries were s ignificantly more "grating" , "arousing" , " piercing" , and 

" aversive" than the other two cry types . 

A study by Zeskind ( 1 980) is also pertinent . Zeskind did not 

s pe cifically examine listeners ' causal attributions to crying , but on 

their intended interventions . Using the 1 6  cries of high- and 

low-risk infants from an earlier study ( Zeskind & Les ter , 1 978), 6 0  

listeners ( 3 0  parents and 3 0  non-parents ,  half o f  each sex)  rated the 

cries on a checklist of interventions : feed , cuddle , picK-up , clean , 

give pacifier , wait and see . They also rated each of these options 

in terms of their "effectiveness" and degree of " tender and caring" • . 

No di fferences were found in non-parents' responses to the low- or 



high-risk infants with respect to either category.  In cont rast ,  

parents gave more " tender and caring" and "effective" responses to 

the high-risk than to the low-risk infants .  Compared to the 

non-parents , parents gave less " tender and caring" responses to the 

low-risk  infants , and more "tender and caring" , "effective " and 

immediate response s  to the high-risk infants . 

1 6  

Zeskind argues that the parents gave responses that paralleled  

the semantic structures underlying the cries . That is , gave more 

e ffective responses to cries that are more urgent and dis tressing , 

and more tender and caring responses to cries that are "sick" ( i . e .  

high-risk ) .  Howe ve r , these cry descriptions are presumably those  

obtained previousl y  ( Zeskind & Les ter , 1 97 8 ) , for Zeskind did not ask 

the subjects in this s tudy to descr ibe the cries . 

The findings that emerge from the s tudies o f  Lounsbury and Bates 

( 1 982 ) , Boukydis and Burgess  ( 1 982 ) ,  and Zeskind ( 1 980 ) ,  are that (a ) 

listeners ' attributions are affected by the acous tic characteristics 

of the cry sounds , ( b )  caregiving e xperience plays an important role 

in determining a listene r ' s  perceptions o f  crying , and ( c ) there is a 

relationship between infant temperament and cry characte ris tics . 

These findings have important implications for cry research . First , 

they suggest that it may be neccessary to control for infant 

temperament when selecting cries for analysis . Second , a caregive r ' s  

perceptions , reactions , and attributions in respect to crying are 

likely to affect their interactions with their infant , and these 

reactions appear to be s trongly influenced by e xperience . A 

caregiver is an important source o f  environmental shaping which , 

along with cons titutional factors , may account for the 

temperament-related differences in cry features . Thus it may be a l so 



necessary to control for caregive r e xperience when selecting infant 

cry samples .  
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The third model of crying , the Empathy Model , was proposed by 

Murray ( 1979, in press ) . Murray has criticised the Aversive Stimulus 

Model on the grounds that it doe s  not adequately explain the e ffects 

of crying on caregivers . For example , the model does not explain 

why , if cries are simply  aversive sounds , listeners react di fferently 

to cries than to other sounds with matching acous tic properties 

(Murray , 1980), or why crying usua l ly elicits attention rather than 

avoidance . Murray also notes Kryter ' s  ( 1970) sugges tion that it is 

inappropriate to apply a psycho physical theory of the e ffects o f  

noise t o  signals that convey emotion . 

The Empathy Mode l  attempts to account for the functional 

significance of crying as a signa l , and adopts an ethological 

perspective . As in the Aversive Stimulus Model , crying is regarded 

as a means o f  promoting contact between an infant and its caregiver , 

thereby enhancing the infant ' s  chances o f  survival . The models  

differ , however , in the way they consider this  function to  be 

performed . Rather than considering the cry as a noxious sound , the 

Empathy Model views the cry as a biologically adapted " emergency 

signal"  whose meaning depends upon both its intensity and the conte xt 

in which it occurs . That is , emphasis is placed on the compelling 

nature of the cry rather than on its aversiveness .  Furthermore ,  the 

experience of the caregiver is considere d to be an important factor 

influencing reactivity to crying . 

According to the Empathy Model , the effectiveness o f  the cry as 

a signal is due to the emotional reaction it evokes in a lis tener . 

Under normal circums tances ,  the cry arouses a feeling o f  " sympathetic 
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d istress" (Hoffman, 1 975 ) in the caregiver that triggers an 

altruis tic response directed at relieving the infant ' s  distress 

( Hoffman, 1 975 ) . This tendency to respond altruis tically depends on 

the development of parenting behaviours which, according to Murray 

( 1 97 9 )  are i nfluenced by e xperience, situational factors, and 

hormonal changes during puberty, pregnancy, par turition and 

lactation . Under certain circums tances, the crying may elicit an 

egoistic rather than an altruis tic response . I f  a mother ' s  at tempts 

to soothe her infant fail, or if she does not respond because o f  

beliefs about "spoiling" h e r  child, her continued feelings of 

sympathetic distress may become o verwhelming . This may cause a shift 

from concern for her infant ' s  distress to concern for her own . If 

this situation persists, the crying may exceed her tolerance limits 

and put the infant "at-risk" of abuse . 

To evaluate the Aversive Stimulus and Empathy Models, Murray 

( 1 97 9 )  conducted three studies in o rder to determine (a ) whether 

cries are more than simply noxious sounds, and ( b )  whether listeners ' 

reactions to cries are influenced by their caregiving experience . 

In two studies, Murray used both subj ective (semantic 

differential
· 

scales ) and physiological measures (finger pulse 

amplitude and blood volume, and pulse rate ) to measure l is tene rs ' 

reactions to 1 0  sounds matched for annoying physical features 

( impulsiveness, burs t  length, pause between bursts, turbulance, and 

peak fundamental frequency ) .  The sounds were four newborn cries 

(hunger, pain, birth, and at tention ) ;  four animal sounds ( siamese 

cat cry, crowing of a raven, chicken fear squawk, and o rangutang 

pip-squeaks );  and two mechanical sounds (white no ise and a 

synthesised infant cry, from Simner, 1 97 1 ) .  Each listener was played 
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the sounds on two occasions . On the firs t occasion physiological 

responses were recorded , and on the second occasion subj ects ' rated 

the sounds on descriptive scales . One of the s tudies used General 

and Obs tetric nurses; the other study used nulli- , primi- , and 

mul ti-parous males and females . The nurses responded with greate r 

decreases in pulse amplitude and blood volume to the cries than to 

the other sounds , but there was no change in pulse rate acros s 

sounds . The listene rs in the second s tudy responded with greater 

decreases in pulse amplitude and blood volume to cries than to other 

sounds , whereas their pulse  rate increased to cries . Murray suggests 

these reactions are characteris tic of an active coping or s t ress 

reaction . This demonstration of selective arousal to crying but not 

to other sounds is consistent with the Empathy Model . 

From the listeners ' subjective ratings of the sounds , Murray 

reported that the aversiveness of the cries varied with experience . 

General nurses (relatively little experience ) did not differentiate 

between the sounds . Obs tetric nurses , on the o ther hand , found cries 

significantly less aversive than the other sounds . Murray also 

reported that listeners with no experience and those wit� only one 

child rated the cries and the other sounds as equally unpleasant , 

whereas the multiparous parents rated  the cries as more pleasant . 

U nfortunately , Murray does  not indicate how she has defined 

" aversivenes s" in terms of the scale s  used , which , furthermore , did 

not include a scale of " unpleasantness" . The scales were : 

kind-cruel , pretty-ugl y ,  good-bad ( Evaluation ) ;  weak-strong , 

heavy-light , hard-soft ( Potency ) ;  and slow- fast ,  active-passive , 

sharp-dull ( Activity ) .  

In a third s tudy , Murray used only five scales 



( pleasant-unpleasant , weak-strong , active-passive , annoying-not 

annoying , sympathetic-unsympathetic ) to examine listeners ' reac tions 

to four newborn cries . The lis teners comprised o f  non-parents with 
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or without caregiving (babysitting ) experience , and parents. Half in 

each category we re male and hal f  female. Again , experience emerged 

as an important factor in determining lis tene rs ' reactions . The 

ratings increased in p leasantness and decreased in annoyance with 

experience , and greater sympathy was expressed by more e xperienced 

listeners . The results from the non-experienced listeners we re 

consiste nt with the Aversive Stimulus Model . That is , these 

listeners were less s ympathetic towards the more urgent cries ( pain , 

hunger , birth ) than to  the less urgent cry (atte ntion ) .  Sympathy 

towards the hunger and birth cries increased with e xperience . For 

these cries , the parents responded with as much sympathy as to the 

mild attent ion cry , a lthough they were s till unsympathetic towards 

the pain cry . 

Murray ( 1 980)  concludes that : 

with more exposure to infants , there is a shift away 
from egoism toward a more altruis tic tendency to be 
sympathetic in response to discomforting raucous cries 
as well  as unobtrusive cries . ( p . 4 )  

Thus Hurray ' s  findings offer support for the Empathy Model and 

provide further evidence that lis teners ' reactions to crying d iffer 

as a function of experience . 

In summary ,  recent cry s tudies have ado pted a· variety o f  

approache s  in order t o  examine the effects o f  infant crying on 

listeners . The mos t consistent finding is that listeners' reactions 

to crying , whether they be physiological , per,ceptual or 

attributional , are s trongly influenced by previous caregiving 



e xperience . Many o f  the studies also report d i fferences in the 

characteris tics (acous tic and/or perceptual ) of cries recorded from 

di fferent infant groups . Howeve r ,  the generalisations that can be 

made from these studies are severely limite d  d ue to the variety of 

methods employed and the di fferent conceptual models involved . 

2 1  

Most o f  these recent studies have adopted , explicitly or 

implicitly , the view that cries are aversive s timuli . However ,  the 

ques tion of "aversiveness" has not been adequately examined . Some 

s tudies have employed physiological indice s , on the assumption that 

(a ) these are measures of aversiveness , and ( b )  that they indicate a 

" behavioral propensity to aggress" . Yet the significance of 

particular physiological reactions to crying is far from clear , and 

interpretation has invariably depended upon listeners ' self-reports . 

Several studies have employed subjective measures to examine the 

effects of cries . ' In some , listeners ' have d escribed their own 

emo tional feelings after listening to cries , whereas in othe rs 

listeners have described qualities of cry sounds . Clearly , both o f  

these  aspects are relevant and important . However ,  the s cales use d  

for these purposes have generally  differed from study to  study , 

making comparisons o f  the findings difficul t .  

Since the use o f  descriptive scales holds much promise for cry 

research , it would be useful if a s tandard set of scales was 

available . Study A takes one s te p  towards t his objective by 

examining the relationships between scales that are currently in use 

for describing cry sounds and by examining a set of scales that may 

have general utility for describing feelings evoked by cries . 

Another limiting but common feature of recent cry studies is 

that all have employed group analyses to e xamine what is essentially  
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interpersonal communication between infants and their caregive rs . As 

a result , several unexamined assumptions have been made that have a 

direct bearing on the e xte rnal and ecological validity o f  the 

findings . One assumption , important when considering the effects of 

crying , relates to the context within which crying occurs . A second 

assumption concerns the range of variation of cries from particular 

individuals and from particular groups of infants . To e xamine these 

assumptions , whilst at the same time considering the effects of 

crying at the interpersonal level , Study B inves tigates mothers ' 

reactions to their own infant ' s  cries . 

Thus , two s tudies are presente d .  Study A examines the use o f  

semantic differential scales : 

i .  To describe cry sounds . 

i i .  To describe feelings evoked by the cry sounds . 

Study B e xamines the perceptions and a ffective reactions o f  mothers : 

i .  To their own infant ' s  crying in the home environment . 

i i .  To tape-recordings o f  their own infant ' s  cries . 
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STUDY A 

Since 1 97 8 , a growing number o f  studies have employed 

descriptive scales in ord er ·to examine listeners ' perceptions of and 

reactions to infant crying . In some o f  these studies , scales have 

been used to d escribe cry sounds ( Brennan & Kirkland , 1 982 , 1 983 ; 

Boukyd is & Burgess , 1 9 82 ; Friedman et al . , 1 9 82 ;  Murray , 1 97 9 ;  

Wiesenfe ld et al . ,  1 978 , 1 98 1 ; Zeskind & Leste r ,  1 978 ) . In other 

studies , scales have been used to examine the emotional reac tions 

experienced by listene rs exposed to infant cry sounds ( Boukyd is & 

Burgess ,  1 982 ; Frodi et al . , 1 97 8a , 1 978b , 1 9 80 ,  1 98 1 ; Lounsbury & 

Bates , 1 982 ; Hurray , 1 980) . The scales employed by these s tudies 

a re listed in Tables 1 and 2 .  As yet , howeve r ,  no study has 

critically examined the s cales used for these purposes , or compared 

the responses from scales describing cries to those from scales 

describing reactions to cries . 

The first reported use o f  d es criptive scales  to e xamine 

listeners ' perceptions o f  infant cry sounds was by Zeskind and Les te r 

( 1 978) . Sixty listeners ( 30 males and 30 females , half o f  each sex 

group being caregivers )  used e ight scales ( see Table 1 )  to describe 

-1 6  pain cries . The cries we re from two groups o f  eight c linically 

normal two-day old infants c lassi fied as e ither high- or low-risk on 

the basis o f  their pre- and peri-natal his tories . To compare the two 

groups o f  cries , ANOVAs we re computed separate ly for each scale . 

Then to determine whether the two cry groups we re pe rce ived along 

diffe rent dimensions , separate factor analyses were conducted on the 

cry ratings from each group . A single factor  was uncove red for the 
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Table 1 
Semantic Differential Scales Used to Describe Cry Sounds . 

Zeskind & Friedman e t  
Lester ( 1 978 ) al . ( 1 982 ) 

pleasing- pleasing-
grating grating 

not urgent- not urgent-
urgent urgent 

healthy- healthy-
s ick sick 

soothing- soothing-
arousing arousing 

not piercing- not piercing-
piercing piercing 

not aversive- mature-
aversive immature 

comfortinf-
discomfor ing 

not distressing 
distress ing 

Boukydis & 
Burgess ( 1 982 ) 

pleas ing-
grating 

not urgent-
urgent 

healt hy-
s ick 

soothing-
arousing 

not piercing-
piercing 

not avers ive 
aversive 

comfortinf-
discomfor ing 

not d istressing 
distress ing 

Murray ( 1 979) 
Study 1 ,2  Study 3 

Brennan & Wiesenfeld et al . Kirkland ( 1 978 , 1 98 1 ) ( 1 982) 
pretty-
ugly 

good-
ad 

kind-
cruel 

slow-
,fast 

passive-
active 

dull-
sharp 

hea�-
ligh 

strong-
weak 

pleasant­
unpleasant 

passive­
active 

pleasant- very pleasant­
unpleasant very unpleasant 

relaxed­
tense 

extremely ordinary­
extremell unusual ( 1 98 1  on y ) 

not annoying- happy-
annoying sad 

strong­
weak 

soothing­
arous ing 

calm­
agitated 

deep­
shallow 

heavy­
light 
strong­
weak 

not mani�ulative hard-
manipula i ve soft 

large-
small 

meaningful-
meaningless 

Table 2 

thick-
thin 

important­
unimportant 

intentional­
unintentional 

colourful­
colourless 

meaningful­
meaningless 

sincere­
insincere 

Scale Term8 used to Describe Feelings Evoked by Cry Sounds . 

Hurray ( 1 979) ( Study 3 )  

sympathetic­
unsympathetic 

Wiesenfeld 
et a l .  ( 1 978 , 1 98 1 ) 

Lounsbury 
& Bates ( 1 982 ) 

extremely relaxed- . desire to mother 
tense as I ' ve ever (care for ) 
been 

anger 

irritation 

speed of response 

sadnes s  

spoiled 

Boukydis 
& Burgess ( 1 982) 

Frodi et a l .  ( 1 978a b 1 980, 1 9b 1 ) 
care for sympathetic 

anger/irritation annoyed 

sadness 

spoiled 

irritated 

attentive 

distressed 

indifferent 

disturbed 

alert 

frightened 

happy 
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low-risk group , load ing on all e ight scales . Two facto rs we re 

uncove red for the high-risk group : the first factor represented  the 

unpleasant qualities of the cr ies (discomforting , dis tres sing , 

p iercing ) ,  whereas the second factor represented the condi tion o f  the 

infant ( sick , urgent ) .  

Two o ther s tudies have used scales from Zeskind and Les te r  

( 1 978) . Friedman et al . ( 1 9 82 ) used four o f  the scales ( urgent-not 

urgent , pleasing-grating , sick-healthy , arousing-not arousing ) and 

one additional scale (mature-immature ) to examine mothe rs ' 

perceptions of cries from full - and pre-te rm infants . No explanation 

was given as to why these · four scales we re selected from the original 

e ight . Boukydis and Burgess  ( 1 982 ) used all e ight scales ( plus 

manipulative-no t manipulative ) to examine listeners ' perceptions o f  

cries from infants classifie9 accord ing t o  temperament ( easy , 

average , or difficul t ) .  As i n  the Zeskind and Lester ( 1 97 8 )  study , 

both Friedman et al . ,  ( 1 982 ) and Boukydis and Burgess  ( 1 9 82 ) used 

ANOVAs on each scale to compare cry group s  and/or listener groups . 

No attempt was mad e ,  howeve r ,  to examine the relationships between 

the scales . 

Although their primary measures we re physiological ,  Wiesenfeld 

and K lorman ( 1 97 8 )  used two 1 0-point sca les ( very p leasant-very 

unp leasant , very ordinary-extremely unusual ) to obtain d escriptions 

o f  silent video s timuli , and Wiesenfeld et al . ( 1 98 1 ) used one 

1 0-point s cale ( very pleasant-very unpleasant ) to describe cry 

sound s .  Frodi et al . ( 1 98 0 , 1 98 1 ) ,  in addition to 1 0  mood 

adjectives on which people d escribed their own feelings , employed 

three five-point scales ( 1  = no t at all , 5 = ve ry much ) .  On these 

respond ents rated : (a ) how pleasant they found the baby , ( b )  how 



much they wanted to inte ract with it , and ( c )  how d is tressed they 

thought the baby was . Wh ilst clearly relevant and o f  interest , the 

scales o f  Wiesenfeld et al . and those o f  Frodi et al . do not 

represent a systematic at temp t  to deve lop scales for descr ibing cry 

sounds .  
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Although Zeskind and Lester ( 1 978)  emp loyed factor analysis to 

see if d iffe rent pe rceptual dimensions we re being used by listene rs ,  

the scales had not been selected a priori to represent d i ffe rent 

dimensions . Rathe r ,  "The eight rating scales were gene rated from 

descriptions in the p sychological and pediatric literature of cry 

sounds"  (p . 584 ) . In contrast ,  studies by t wo o the r researche rs have 

attempted to use s cales speci fically chosen to represent d i ffere nt 

perceptual dimens i ons . Murray (in pres s , Note 1 )  used two set s  o f  

scales . One set , used for comparing lis te ne rs ' perceptions o f  cry 

sounds with those o f  animal and mechanical sounds with matching 

acoustic features , consisted of 10 scales . Nine o f  the scales we re 

selected from Osgood , Suci and Tannenbaum ( 1 9 57 )  to represent the 

three major factors consis tently uncovered in Semantic Di ffe re ntial 

studies : pretty-ugly , good-bad , kind-cruel ( Evaluation ) ,  slow- fast , 

sharp-dull , ac tive-passive ( Activity ) ,  and heavy-light , so ft-hard , 

weak-strong, (Po tency ) .  A tenth scale , meaningful-meaningless , was 

also used ( see Table 1 ) .  Murray reports , howeve r ,  that a number o f  

these scales lacked face va lidity , and gave result s that we re 

difficult to inte rpret (Murray , No te 1 ) .  The second scale set  

compr ised five scales , representing Evaluation ( pleasant-unpleasant ) ,  

Activity (active-pass ive ) and Pote ncy (we ak-strong ) ;  and two 

additional scales (annoying-no t annoying , sympathetic-unsympathetic ) . 

Murray does no t indicate why these particular scales we re se lec ted , 



27 

but her comments do highlight the need to consider the face va lidity 

of scales being used . 

The most systematic attempt to develop a set o f  scales for 

describing infant cry sounds is that of Brennan and Kirkland ( 1 9 8 3 ) . 

In their study , 39 mo thers we re engaged in two tasks . Firs t , the 

mo thers we re asked to identify the cry-type of 24 infant cries ( 6  

each o f  pain , hunge r ,  birth ,  and pleasure ) .  The patte rns o f  correct 

and incorrect  judgement s we re used to identi fy c lus ters of 

pe rceptually similar cries . In the second task , the same mo thers 

we re required to rate the 24 cries on 50 semantic diffe rential scales 

selected from a variety o f  sources . A factor analysis o f  t he ratings 

was conducted , across bo th mo thers and cries , to ext ract underlying 

perceptual d imensions . Three main factors were uncove red and we re 

label led Affec t , Strength , and Eval uation . Five factorially pure 

scales we re selected to represent e ach o f  these factors , and the cry 

ratings on the factor-scales we re submit ted to a cluste r a nalysis . 

The cry cluste rs which emerged closely matched those derived from the 

cry-type identi fication task , indi cating that the scales had 

e ffectively discriminated perceptually similar cries (Brennan and 

K irkland , 1 97 9 ,  1 982 , 1 983) . 

The Brennan and Kirkland scales represent three independ ent 

perceptual dimensions and have been used to identi fy perceptually 

different cry sounds . Thus there would seem to be a greate r 

advantage in using these scales rathe r than those of Zeskind and 

Leste r ( 1 9 7 8 )  for the s tudy of l i s teners ' perceptions of cry sounds , 

especially since the latte r scales seem to tap just one o f  the 

dimensions ( Affect ) of the former .  One purpose o f  the p resent s tudy 

is to examine the relationship between the these two sets o f  scales ,  



and their � ffectiveness in d iscriminating between different cry 

sounds .  
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Whereas the a bove studies have used scales that describe 

listeners ' perceptions of cry sounds ,  seve ral studies have used 

scales that des cr ibe feelings evoked by cries (see Table 2 ) .  For 

examp le , Murray ( 1 980 ) used a 5-point scale 

( sympathetic-unsympathetic ) to examine liste ners ' feelings o f  

sympathy towards cry sounds o f  varying intensity . Wiesenfeld e t  al . 

( 1 978 , 1 98 1 ) used a 1 0-point scale (extremely relaxed-tense as I ' ve 

eve r  been ) to examine tens ion created b y  crie s .  Lounsbury and Bates 

( 1 982 ) used six 7-point emotional reaction s cales that related to 

ange r ,  irritation ·, desire to mother , speed o f  response to infant , 

sadness ,  and perception o f  infant as spoiled . And Boukydis and 

Burgess ( 1 9 82 )  adopted four scales from Lounsbury and Bate·s ( 1 982 ) :  

anger/irritation , sadness , spoiled , care for . The most comprehensive 

and extensively used set o f  scales , however , is that of Frodi et al . 

In a series o f  studies ( Frod i et al . ,  1 978a , 1 978b , 1 980 , 1 98 1 ) ,  1 0  

mood adjectives were employed to measure listene rs ' reactions to 

cries . Afte r hearing each cry , liste ners indicated on a 5-point 

Likert-type scale (not  at all-very much ) the extent to which each o f  

t h e  1 0  mood adjectives d es cribed their feelings . 

Although the scales used by these studies appear to have face 

validity , each study appears to have chosen s cales to suit a 

par t icular set of assumptions , although these are not exp licitly 

stated , nor are the selec tion crite ria reported . Whilst it is quite 

va lid to employ terms that intuitive ly seem appropriate , a pos sible 

alte rnat ive would be to select scales that have an underlying 

theoretical structure , preferably based on a the ory of emotion . 
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In this respect , there are two theoretical positions that could be 

adop ted . One position , re fe rred to as the Diffe rential Theory o f  

Emo tions by Izard ( 1 97 7 ) , ho lds that there are a relative ly small 

numbe r of fundamental or basic emotions . The re is , howeve r ,  some 

disagreement regarding the exact number o f  basic emotions . For 

example , Woodworth ( 1 938 ) suggested six ( love /happines s/mirth , 

surprise , fear/suffering , anger/dete rmination , d isgust , and 

contempt ) .  Plutchik ( 1 9 62 , 1 9 80 ) conside rs there to be eight ( joy , 

acceptance , fea r ,  surprise , sadness ,  d isgust , ange r ,  and 

anticipation ) ,  and Izard ( 1 97 7 )  describes 1 0  ( inte rest , enjoyment , 

surprise , d istress ,  anger ,  disgust , contempt , fear , shame/shynes s ,  

and guil t ) . All other emo tions are conside red to be de rived from 

inte ractions among the basic  set , although o pinions differ regard ing 

the nature o f  these inte ractions . Plutchik ( 1 9 62 ,  1 980 ) likens the 

basic emotions to primary co lours from which all o ther co lours are 

derived . For examp le , pride = ange r + joy , love = joy + acceptance , 

hate = anger + surprise , and so on for all poss ible dyads and triads . 

Howeve r ,  whe reas Plutchik considers the primary emotions to mix to 

form new emotions , Izard argues that the primary emotions in 

inte racting patte rns sti l l  retain their qualitative identity ( Izard , 

1 97 7 ) . 

Whereas the theory o f  Di ffe re ntial Emotions helps explain the 

relationships between emotions , it is no t so helpful for selecting 

terms in ord er to examine emotions . One d ifficulty is caused by the 

l arge number of categories generated by inte ractions . For example , 

with 1 0  basic emotions , there are 45 dyads and 1 20 tr iads . As wel l  

each emotion can vary i n  in tensity . According to Plutchik ( 1 9 80 )  

anger can range from rage to annoyance , sadness from grie f to 
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pens iveness ,  and so on . Us ing only the basic emotions would be too 

coarse to capture nuances of feeling . Yet the interactions produce a 

prohibitive number of categories . Thus one is left with the task of 

choosing par ticular categories and levels of intensity from the 

hundreds possible . 

An alte rnative approach is offered by  the Dimensional Theory o f  

Emo tion . Theorist s ascribing to this theory argue that emotions can 

be expla ined in terms of bas ic underlying d imensions . For examp le , 

Schlosbe rg ( 1 94 1 )  argues that the eight primary emo tions proposed by 

Woodworth ( 1 938 ) can .b e expla ined in te rms of two dimens ions : 

pleasantness-unpleasantness and at tention-rej ection . 

Not all researchers adopting a d imensional approach aggree on 

the nature or number of basic dimensions , howeve r .  Factor analytical 

studies of self-report data have typically uncovered a large number 

(around 1 2 )  of factors that are  monopolar (e . g . , Nowlis , 1 965 ) . In  

contrast , studies involving semantic d iffe rential ratings o f  

emo tional terms ( e . g . , Averil l , 1 97 5 ; Mehrabian & Rus sell , 1 974a ) or 

of facial expression ( e . g . , Osgood , 1 966 ; Schlosberg, 1 954 ) have 

gene rally uncove red a smalle r  number ( 2  - 5 )  factors that are 

bipolar . Russell ( 1 978 ) suggests  that the greater number o f  

monopolar dimens ions uncove red from the self-repor t studies can be 

exp lained by a response s tyle fac to r  (acquiescence ) .  Russell and 

Mehrabian ( 1 974 , 1 97 7 )  and Russe l l  ( 1 9 7 9 )  found that the scores on 

the monopolar dimens ions could be  adequately  predicted from scores on 

bipolar scales representing three dimensions : pleasure-d ispleasure , 

degree o f  arousal � and dominance-submissiveness . In his review o f  

the affect literature , Russell  ( 1 97 8 )  concludes : 



In short , while no single line o f  evidence has yield ed 
noncontroversial conclusions , some evidence from each 
methodology suggests pleasantness-unpleasantness and 
degree  o f  arousal as two basic dimensions . 
Evidence o f  a third dimension has been less consis te nt , 
although some similarity can be seen in the concept s 
of potency , dominance , control and other labels 
app lied to the thi rd dime nsion . ( p . 1 1 5 3 )  

Russell and Mehrabian ( 1 977 )  argue that three independant 

b ipolar dimensions - pleasure-d ispleasure , degree of arousal ,  and 

dominance-submissiveness - are both necessary and sufficient to 

adequately define emotional s tate s .  I n  this scheme , arousal is 

3 1  

conceptualised a s  a unitary emotional response dimension ranging from 

s leep to frantic excitement (Mehrabian & Russell , 1 974b , p . 2 90 ) , and 

dominance -submiss iveness refe rs to the extent to which an individual 

feels  unrestricte d  or free to act in a variety of ways (Mehrabian & 

Russell ,  1 974b , p . 29 1 ) .  No explanation is needed for the terms 

p leasure-disp leasure . 

An attractive feature o f  the three d imensional mod el proposed b y  

Mehrabian and Russell  i s  that they have developed a set o f  b ipolar 

semantic d iffe rential s cales that represent the three d imensions . 

Although evidence supporting the convergent validity of 

dominance-submis s iveness as a basic d imension o f  emotion is equivocal 

( Russell , 1 978 ) , this factor is of conside rable interest for cry 

research because it relates to the notions of control and 

helplessness .  Thus not only do the scales offer  a means for 

examining listeners ' emotional reactions , but they do so within a 

theoretical framework that relates to a gene ral theory o f  emo tion . 

The second purpose of the p r�sent study is to examine the Mehrabian 

and Russell ( 1 974a )  scales as a means of examining listeners ' 

reactions to infant cry sounds . 
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The obj ectives of the present study are : 

i .  To examine the facto r structures uncove red from the scales of 

Brennan and Kirkland ( 1 983 ) , Zeskind and Lester  ( 1 978 ) , and 

Mehrabian and Russell ( 1 974a ) . 

i i .  To examine the relationships between the thre e  sets of scales . 

iii . To dete rmine whether these three sets o f  scales discriminate 

between pe rceptually different cries . 

Method 

Subjects 

The participants were 26 parents ( including 1 2  coup les ) 

recruited via advertisements in a local newspape r and at local 

pre-schools and kindergartens . Fourte en we re mothers (aged between 

1 8  and 33 year s )  and 1 2  we re father s  ( aged between 23 and 4 6 ) . All 

had an infant aged between six and 24 weeks . One couple had three 

children (oldest aged four year s ) , e ight couples had two children 

(oldest between two and six and a half years ) , and two couples and 

the two single mothers had just one child . 

Cry Signals 

The 10 s ignals , labelled C1 - C 1 0 , each cons isted of a single 

expi ratory cry . There were two p leasure vocalisations (C2 , C 8 ) , two 

hunge r cries (C4 , C 6 ) , and six pain cries . Two o f  the pain c ries 

( C7 , C 9 )  we re from c linically normal infants ; the other four we re 

from infants with hype rbilirubinaemia (C 3 ) , asphyxia and b ra in damage 

(C5 ) , asphyxia without brain damage ( C 1 0 ) , and meningitis ( C 1 ) .  

These cries we re taken from a tape kindly supplied by Professo r  Ole 

Wasz-Hockert , and are described in d etail by Wasz-Hockert et al . 
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( 1 9 68 ) .  The six cries from normal infants we re se lected on the basis 

of results obtained in a previous study ( Brennan & Kirkland , 1 9 83 ) to 

give three sets of cries ( two cr ies in eac h )  that we re clearly 

discriminated by a cluster analys is of the i r  mean ratings on the 1 5  

factor-s cales ( BK 1 5 ) . Although it is infants who are abnormal and 

not their cries , the p resent study has adopted the convention o f  

referring t o  cries from abnormal infant s as abnormal cries . 

For each cry , a tape ( Test Tape ) was constructed by re peatedly 

copying the cry onto a casset te tape for two minutes , with six 

seconds of silence between each repeat . A familiarisation tape was 

al so constructed . This contained the 1 0  cries (once only ) p resented 

in a rand om order ,  with six seconds of silence between each cry . 

Apparatus 

The Test Tapes we re p layed to listene rs via headphones (Gamma HP 

5 1 0A )  on a Nakamichi 350 cas set te taperecorder  at a pre-set playback 

level .  

Semantic Di fferential Scales 

Two sets of semantic d iffere ntial ( SD )  scales were used . Set 1 

consisted  of 22 sca les : the set of 1 5  factor-scales from Brennan and 

Kirkland ( 1 983 ) , re ferred to as BK 1 5  ( see  Table 3 ) ; and the set o f  

eight scales from Zeskind and Lester  ( 1 978 ) , referred t o  a s  ZL8 ( se e  

Table 4 ) . One scale ( soothing-arousing ) wa s  common to both set s .  

Th e  BK 1 5  scales represent three  independent dimensions , ( Affect , 

Potenc y , and Evaluation ) ,  iden ti fied as BK 1 ,  BK2 ,  and BK3 .  Set 2 

consis ted of the set o f  1 8  factor-scales from Mehrabian and Rus se ll 

( 1 974a ) , referred to as MR 1 8 .  The MR 1 8  sca les represent three 

independent dimensions (Unpleasantness ,  Degre e of Arousal , and 

Dominance ) ,  re ferred to as MR 1 ,  MR2 , and MR3 ( see Table 6 ) . 



To identi fy ind ividual scales , the 1 5  BK 1 5  scales are labelled 

B 1 -B 1 5 ,  the ZL8 scales are label led Z 1 - Z8 , and the MR 1 8  scales are 

labelled M 1 -M 1 8 .  
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Wi thin each scale set , two d i ffe rent arrangements (01  and 02 ) o f  

the scales we re produced . To produce 0 1 , the polarity of half o f  the 

scales we re reversed (random selec tion ) and the scales we re randomly 

ordered . To produce 02 , both the scale polarity and scale orde r of 

0 1  were reve rsed . 

For both Set 1 and Set 2 ,  two types o f  booklet s  we re produced . 

Set booklet s we re construc ted entirely o f  e ither 0 1  or 02 scales . 

Set 2 consisted o f  sets o f  0 1  and 02 scales alte rnated on successive 

pages , beginning with e ither 0 1  or 02 . By using identical scale 

sheet s for all cries , it is less likely for e rrors to occur due to 

accidental rating of the wrong end of scales . On the other hand , 

there is a greate r likelihood o f  the responses  being influenced by  

those to  previous signals . Since six o f  the cries used in the 

present study were selected because they were previously 

diffe rentiated by the Set 1 scales , poss ible effects of cry 

inte ractions we re no t expected to present serious problems with 

regards to the Set 1 ratings .  However ,  the poss ib ility of such 

inte ractions we re considere d  to pose a potentially serious threat to 

the Set 2 ratings . Hence , diffe rent arrangement s  of the scale sheets 

were used for each set . Separate instruction s heets ( IS 1 , IS2A,  

IS2B) we re provided for Set 1 ( IS 1 ) and Set 2 ( IS2A, IS2B) that 

exp la ined how to use the scales . Copies o f  these instruction sheet s 

and the two forms of Set 1 and Set 2 scales ( 0 1  and 02 ) are included 

in Append ix A .  
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Procedure 

The partic ipants we re tested individually in their own homes 

with the investigator present . They we re told that the purpose of 

the study was to obtain parents ' d escriptions o f  a variety of infant 

cries and descriptions o f  the fee lings parents  expe rienced when 

hearing these cries . 

To introduce the p rocedures for using semantic diffe re ntial 

scales , e ach par ticipant was provided with an instruction sheet 

( IS2A) and three identical sheets o f  Set 2 scales . Afte r reading the 

ins truction sheet and checking the scale terms , they we re asked to 

use the s cales to describe (on separate sheet s ) : (a )  how they we re  

fee ling a t  the moment , ( b )  how their infant ' s  crying mad e them fee l , 

and ( c )  how their infant felt while crying . 

The participants next read the ins truction sheet for Set 1 

( IS1 ) ,  then examined the Set 1 scales to see i f  any needed 

c larific ation . To familiarise them with the scale terms , they were 

asked to recall a bout o f  their own infant ' s  crying , and to d es cribe 

that on a single  sheet of Set 1 scales . Afte r  listening to the 

familiarisation tape , which introduced them to the 10 cries , they 

were played each Test Tape in turn which they rated , as they 

listened , using one of the ·Set 1 booklet s  ( 0 1  or 02 ) .  Half o f  the 

participants used scale booklet 0 1 , and hal f  used 02 . Each 

participant was permitted to listen to a cry as many times as 

necessary to · complete the ratings . Typically , this task took from 30 

- 60 seconds per Tes t  Tape . There was a d elay o f  approximately 30 

seconds between tapes while the previous tape was rewound and the 

next Test Tape loaded . Half o f  the participants  using each type o f  

booklet ( 0 1  or 02 ) heard the cries i n  th e same random o rde r ( C 1 -C 1 0 ) . 
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Th e  rest heard them in th e reverse orde r .  

When all 1 0  cries had been rated on the Set 1 scales , the 

participant s read the instruction she et ( IS2B ) for Set 2 and rated 

each cry in t urn on separate sheet s o f  Set 2 scales . The Test  Tapes 

we re presented in the same order and rated using th e same procedure 

as with Set 1 .  At the end o f  the task , participants we re asked 

whethe r they expe rienced any difficulties in using any o f  the scales . 

Data Analyses  

Facto r  Analysis . All factor analyses we re made using the SPSS 

subprogram FACTOR (Nie , Hull , Jenkins , Ste inbrenne r  & Bent , 1 975 ) .  

The method o f  factoring employed was principal- factors with 

ite rations ( PA2 ) . That is , communality estimates replaced the main 

d iagonal elements in the correlation matrix . Factors with 

e igenvalues of greater than 1 . 0 we re retained and subjecte d  to 

orthogonal varimax rotation . The factor matrices repor ted in  the 

present study show the varimax solutions . 

CLUSTER . CLUSTER is a computer program ( Bimle r ,  Note 2 )  that 

employs a variation of the generalised distance formula to produce a 

mean cry-pair  s imilarity-score matrix from the cry rating data 

matrices : 

N 2 
L ( x . k  - xJ. k) k= l 1 

where x ik and K j k are the subjects ' ratings o f  items i and j on s cale 

k .  

From the s imilarity matrix , princ ipal components are extrac ted  



and used to cluste r the items in e ither the rows (cries ) or co lumns 

( scales ) .  Using the first two principal component s ,  a two 

d imensional plo t is produced , along with a "minimum spanning tree" 

which links each each item to its nearest neighbour . The variance 

accounted for by each o f  the first three p rinc ipal components is 

printed above th e top left-hand corne r o f  the c luste r  plot . The 

program also produces a list of the cluste rs emerging at suces sive 

s imilarity levels ,  along with the modal clus te r  ratings on each 

scale , and the mean ratings of e ach cry on each s cale . 

To inte rpret the plots ,  items are linked in  the orde r shown by 

the minimum spanning tree and c i rcles are drawn around items that 

c luster together at various leve ls  o f  similarity . Similarities may 

range from 0% (no s im ilarity ) to 1 00% ( identical ) .  Cho ice o f  

s imilarity levels  for defining c luste rs is arbitrary and generally 

selected to reflect relat ively l arge changes in s imilarity values 

between neighbouring items . 

Results 

Factor analyses 
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BK 1 5  scales . The 26 0 ( 1 0 cry  x 26 sub j ec t )  x 1 5  ( scale ) cry 

rating d ata matrix was submit te d  to a factor analysis in order to 

uncove r the factor s tructure underlying the BK 1 5  scales . Three 

factors emerged ( see  Table 3 )  which are like the three factors o f  

Affect , Strength , and Evaluation ( BK 1 ,  BK2 , and BK3 )  repor ted by 

Brennan and Kirkland ( 1 983 ) . Factor 1 corresponds to BK 1 ,  Factor 2 

corresponds to BK2 ,  and Factor 3 correspond s to BK3 .  

As found previously ( Brennan & Kirkland , 1 983 ) the BK 1 and BK2 scales 

are " factorially pure " (Ker linge r ,  1 9 69 ) . That is , th e scales load 
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Table 3 

Factor Loadings for the BK 1 5  Scales . 

Factor Scale FACTOR 1 FACTOR 2 FACTOR 3 COMMUNALITY 

B 1  PLEASANT-UNPLEASANT 0. �09�4 - 0 . 1 0 1 99 - 0 . 06729 0 . 84293 
B2 SOOTHING-AROUSING o. 83 1 - 0 . 1 6856 - 0 . 1 9027 o .  84573 

BK 1 �� RELAXED-TENSE 0 . 9 1 534 -0 . 1 4 1 99 -0. 17065 0 . 887 1 2  
HAPPY-SAD 0 . �092 - 0 . 0 1 955 - 0 . 200 0 0 . 867 1 1 

B5 CALM-AGITATED o. 8360 - 0 . 227 1 0  - 0 .  1 5938 0 . 85772 

B6 HEAVY-LIGHT - 0 . 2�658 0 . 7694 1 o . 2925A 0 . 74�42 

�A DEEP-SHALLOW -0. 0  722 o . A6794 0 . 1 42 3  0 . 63 �5 
BK2 STRONG-WEAK -0. 1 2202 o .  06�9 0 . 3  071 o .F6 1 

B9 LARGE-SHALL - 0 . 2022� 0 . 86 0 0 . 2020g o. 2 1 67 
B 1 0  THICK-THIN 0 . 0 1 94 0 . 8 1 762 0 . 1 2 1 0  0 . 68353 

B 1 1 IMPORTANT-UNIMPORTANT - 0 . 48507 0 . 248�0 0. 62346 0 . 68�78 
B12 INTENTIONAL-UNINTENTIONAL -0.2262 1  O . j29 4 o . ol� 1 0 . 1 6  68 

BK3 B 1 � COLOURFUL-COLOURLESS o. 09 36 o. 3230 o.  4 80 0. 337 1 
B 1 MEANINGFUL-MEANINGLESS -0. 32 9 3 1  0 . 20631 o . l4532 o .  70651 
B15 SINCERE-INSINCERE -0. 22752 0 . 26222 o. 8222 0. 58594 

EIGENVALUE 6 . 75589 2 .A9269 0 . 88922 
PCT OF VAR �4 . 7  26 . 8 . 5  
CUM PCT 4 . 7  9 1 . 5  1 00 . 0  

appreciably ( > I . 4  ! )  on only one factor .  However ,  for the BK3 scales 

the result s are no t so c lear cut . The loadings o f  the BK3 scales are 

comparatively lowe r than those of  BK 1 or BK2 ,  scale B1 1 loads on 

Factor 1 as we ll as (primarily ) on Factor 3 ,  and scale B 1 2 is 

scarcely accounted for by any of  the factors (h 2 = . 1 7 ) . Fur thermore , 

seve ral participants commented at the end of  the task that they we re 

unce rtain about how to use scale B 1 3  (colourful-colourles s )  when 

describing the crie s .  Thus the face validity o f  this scale mus t  be 

considered suspect even though it does load on Factor 3 ( see Table 3 )  

a s  previously (Brennan & Kirkland , 1 9 83 ) . Howeve r ,  given that a 

d iffe rent sample of lis teners , some different cries , and a differe nt 

procedure was used , these result s do suggest that the factor 

structure of the scales is robust . 

ZL8 scales . Separate factor analyses for the two types of  pain 

cry (normal and abnormal )  we re not at tempted ( c f .  Zeskind & Leste r ,  

1 97 8 )  because o f  the relatively small numbe r o f  signals  used i n  the 

present study . Howeve r ,  a combined facto r analysis o f  the 260  ( 1 0 



cry x 26 subject ) x 8 ( scale ) data matrix uncovered a single factor 

( see Table 4 ) . For this sample at least , the re is no support for a 

Table 4 

Factor Loadings for the ZL8 Scales . 

Scale FACTOR 1 COMMUNALITY 

Z 1  NOT PIERCING-PIERCING 0 . 86 1 44 0. �4208 
Z2 PLEASING-GRATING 0 . 9 1 86� o. 4362 

�a SOOTHING-AROUSING 0. 9064 0. 82 1  4 
COMFORTING-DISCOMFORTING 0 . 9� 1 87 0 . 90606 

Z5 NON AVERSIVE-AVERSIVE 0. 5 720 0 . �4480 
Z6 NOT DISTRESSING-DISTRESSING 0. 6 1 035 o. 2874 
Z7 HEALTHY-SICK o. 4 1a3 0 . 4 1 1 38 
z8 NOT URGENT-URGENT 0 . 8 1 9  0 . 6722 1 

EIGENVALUE 5 . 57082 
PCT OF VAR 1 00 . 0  

second factor compris ing scale Z7 ( sick-healthy ) and scale Z 8  

3 9  

(urgent-not urgent ) ,  a s  repor ted by Zeskind and Les ter ( 1 97 8 ) . Thus 

although a comparatively lowe r load ing for scale Z5 (ave rsive-not 

aversive ) is apparent ,  the ZL8 scales appear to represen� th e same 

perceptual d imension . 

BK 1 5  and ZL8 combined . To examine the relationship between the 

BK 1 5  and Zl 8 scales , their combined data matrix was factor a nalysed 

( See Table 5 ) .  Three factors emerged which are identifiable  as the 

three BK 1 5  fac tors of  Affect ,  Strength and Evaluation ( BK 1 , BK2 ,  and 

BK3 ) .  As can be observed , all 8 ZL8 scales load h eavily on Factor 1 ,  

with negligible loadings on Factors 2 or 3 ,  and thus correspond to 

BK 1 ( Af fect ) .  

MR 1 8  scales . The factor  loadings for the ME1 8  scales are 

presented in Table 6 ,  where the scales have been arranged into their 

original factor groupings (MR 1 , MR2 , and MR3 ) . Although three 

fac tors we re uncove red t hat corres pond to the factors labelled 

Pleasantness , Arousal and Dominance (MR 1 ,  MR2 , and MR3 ) by Mehrabian 

and Russel l  ( 1 974a ) , five scales show e ither low factor loadings 



Table 5 

Factor Loadings for the BK 1 5/ ZL8 Scales . 

Factor Scale FACTOR 1 FACTOR 2 FACTOR 3 

B 1  P LEASANT-UNPLEASANT 0 . � 1 608 -0. 1 3342 -0 . 03572 
B2 SOOTHING-AROUSING ( Z3 )  o .  1 16 - 0 . 2 1 054 - 0 . 15624 

BK 1 �ij RELAXED-TENSE 0 . �0875 -0. 1 78�8 - 0 .  16236 
HAPPY-SAD o. 9860 -0.056 8 - 0 . 1 1 1 2 

B5 CALM-AGITATED 0 . 87899 -0. 26769 -0. 12898 

B6 HEAVY-LIGHT -0. 24460 0 . 78209 0 . 2594 1 

�A DEEP-SHALLOW -0. 06068 o. A8 1 6 1  o .  16763 
BK2 STRONG-WEAK -0. 1 04�8 o. 1 92� o .  304 12 

B9 LARGE-SMALL -0. 1l8 1 .0 . 8676 o. 17577 
B 1 0  THICK-THIN 0 . 0  240 0 . 82260 o. 10699 

B1 1 IMPORTANT-UNIMPORTANT -0. 48860 0 . 28364 o. 60666 
B 1 2  INTENTIONAL-UNINTENTIONAL - 0 . 22998 0 . 3�371  0 . 05 70 

BK3 B 1 � COLOURFUL-COLOURLESS 0 . 1 0009 0. 3 530 0 . 463�4 
B1 MEANINGFUL-MEANINGLESS -0. 3400� 0 . 2 3792 o . p� 
B 1 5  SINCERE- INSINCERE -0 . 2361  0. 293 1 9  o .  5 52 

Z 1  NOT PIERCING-PIERCING 0 . 837�5 - 0 . 0760 1 - 0 . 1 3371 
Z2 PLEASING-GRATING . 0 . 9 1 9  1 - 0 . 09 1 1 6  - 0 . 05072 
Z4 COMFORTING-DISCOMFORTI NG  0 . 92204 -0. 1r2 1  - 0 .  1�622 
Z5 NONAVERSIVE-AVERSIVE 0 . 69 5 1 4  - 0 . 0  1 88 -0.0 02 
Z6 NOT DISTRESSING-DISTRESSING o .  §�82 -0. 1 445 -0.26298 

�A HEALTHY-SICK 0 . 6  1 4  0. 2058� - 0 . 10097 
NOT URGENT-URGENT 0 . 76529 - 0 . 2524 - 0 . 30293 

EIGENVALUE 1 o . A2479 � . 72095 0 . 92 3 1 2  
P C T  OF VAR 6 9 .  2 . 2  6 . 0  
CUM PCT 69 . 8  94. 0  1 00.0 

Table 6 

Factor Loadings ror the MR1 8  Scales . 

Factor 

HR1  

HR2 

HR3 

Scale 

H 1  RELAXED-BORED 
H2 HAPPY-UNHAPPY 

:� HOPEFUL-DESPAIRING 
CONTENTED-MELANCHOLIC 

=� PLEASED-ANNOYED 
SATISFIED-UNSATISFIED 

H7 'J ITTERY-DULL 
H8 FRENZIED-SLUGGISH 
H9 AROUSED-UNAROUSED 
H10 EXCITED-CALM 
H 1 1  STIMULATED-RELAXED 
H 1 2  WIDE AWAKE-SLEEPY 

H 1 � AUTONOMOUS-GUIDED 
H1 DOMINANT�SUBHISSIVE 
H 1 � IN CONTROL-CARED FOR 
H 1  IMPORTANT-AWED 

FACTOR 1 

o . A5888 
o .  097 1 
0. 68905 
0 . 80949 
0 . 87272 
0 . 82 1 50 

-0. 24723 
-0 . 2�2 9 1  
-0. 3 456 
-0 . 55926 
-0. 752� 1 
-0 . 1 79 3 

0 . 1 �284 
0 . 0  468 
o . 2H24 
0 . 1 1 1  

H 1A INFLUENTIAL-INFLUENCED 0 . 3207� H 1  CONTROLLING-CONTROLLED - 0 . 0340 

EIGENVALUE 8 . 0 1 1 72 
PCT OF VAR 76 . 2  
CUH PCT 76 . 2  

FACTOR 2 FACTOR 3 

0 . 042 1 2  o .  10480 
- 0 . 4 70 1 2  0 . 1 1  3� 
-O· j6861 0 . 2090 
-0.  25� 0 . 04106  
- 0 . 2747 o. 1 1 7�9 
-0. 3 1 775 0 . 131  2 

0 . 82 1 98 -0. 14860 
o . 6so4A -0.20824 
0 . 6769 -0.  16�3� 
0 . 6l 1 9  -0.04 7 
0 . 4  825 - 0 . 1 328 
0 . 7 1 47 1  -0.06285 

-0. 1 2661  o.6l 1 42 
-0. 1 2400 0.6  062 
-o. 267AG 0.2504 1 

0 . 1 5� 0.2650 1 
- o . 3 2  As 0.4  �08 
-0. 1 28 5 0.51  4 1  

1 . 41 9 1 9  1 .08806 
1 3 . 5  1 0 . 3  
89 . 7  1 00.0 

COMMUNALITY 

0. 86374 
0 . 8�74 
0.8 1 08 
0. 84352 
0. 8609 1 

o. z�879 o .  270 
o. A7462 
o. 1 564 
0. 69202 

0 . 66087 
0 . 1 747 
0 . 34 349 
0 . 7 1 0  6 
0. 5727 

o. A258 1 
o. 569� 
0. 8943 
0. �5900 
o. 32 1 8  
0. 52336 
o. 74 1 1 6 

COMHUNALITY 

0 . 68974 
o. 8971 

8 : 6AA�� 
oJso92 
0 . 793 1 2  

0 . 75885 
0. �2072 
o. � 1 �1 
o . A 2 7 
o. 0577 
0 . 54703 

0 . 48448 
0 . 4§�79 
0 . 1 79 
0 . 09�72 
o . 3A 1 1  
0 . 2  444 

( scales M 1 5 ,  M 1 6 ) , or load appreciably ( > I  . 4 1 )  on more than one 
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factor ( scales M2 , M 1 0 ,  M 1 1 ) .  A furthe r five scales (Mj , M4 , M6 , M9 , 

M 1 7 )  have loadings of > I  . 3 1 . Thus ove r  a third o f  the scales are . not 



4 1  

factorially pure . Since · these scales we re se lected by Mehrabian and 

Russell ( 1 974a ) to provide factorial ly pure scales representing three 

ind ependent dimensions , the factor structure of these scales does not 

appear to be robus t . 

All Scales (BK 1 5/ZL8/MR 1 8 ) . An important question that h as 

emerged from recent cry studies is whether cries perceived as h aving 

par ticular emo tional qua lities actually e licit those emotions in 

lis teners . That is , would listeners who describe a cry as annoying 

or distressing actually describe their  fee lings on hearing the cry as 

annoyed or dist ressed . In the p resent s tudy , the BK 1 5  and the ZL8 

scales describe cry characte ristics , whereas the MR1 8  scales d escribe 

listene rs ' affective reactions . To e xamine the relationships between 

these diffe rent  sets of sca les , all 4 0  scales were submit te d  to a 

single factor a nalysis . The facto r  matrix is presented in Table 7 .  

In Table 7 ,  the pat te rns that have emerged within each scale set 

are ve ry similar to those that emerged from separate analyses of  each 

set ( see Tables 4 , 5 , 6 ) . Of  particular inte rest are the patte rns of  

inte raction between scale set s ,  especially betwe en the three sets  o f  

factor scales from BK 1 5  ( BK 1 , BK2 , BK3 )  and the three from MR 1 8  (MR 1 , 

MR2 ,  MR3) . Wheareas the ZL8 , BK 1 and MR 1 scales a ll load heavily on 

Fac tor 1 ,  BK2 , BK3 ,  MR2 , and MR3 a re independent : BK2 = Factor 2 ,  

BK3 = Factor 4 ,  MR2 = Fac tor 3 ,  and MR3 = Factor 5 .  Inte res tingly , 

although scales B2 ( soothing-arousing ) ,  B3 ( re laxed-tense ) ,  and B5 

( calm-agitated )  appear to describe emo tions corresponding to those 

d escribed by scales M9 ( unaroused-aroused ) ,  M1 1 ( relaxed-stimulated ) ,  

and M 1 0  (calm-excited ) ,  these two sets  o f  scales load on d i ffe re nt 

factors .  Whe reas these three MR2 scales (M9 , M 1 0 ,  and M1 1 )  do load 

on Factor 1 as well as Fac tor 3 ( see  Table 7 ) , the corresponding BK 1 
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Table 7 

Factor Loadings for the BK 1 5/ZL8/MR 1 8  Scales . 

Factor Scale FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 FACTOR 6 COMMUNALITY 

BK 1 

BK2 

BK3 

HR 1 

MR2 

HR3 

B1  PLEASANT-UNPLEASANT o. S042 1 
B2 - sOOTHING- AROUSING ( Z3 )  0.  54g5 
B3 RELAXED-TENSE 0 . 893 1 
B4 HAPPY-SAD 0. 88764 
B5 C ALM-AGITATED 0 . 8707 

B6 HEAVY-LIGHT -0.24774 

�� DEEP-SHALLOW - 0 . 07 1 2� 
STRONG-WEAK -0. 1 1 6 1  

B9 LARGE-SMALL -0. 20043 
B 1 0  THICK-THIN 0. 049 1 0  

B 1 1 IMPORTANT-UNIMPORTANT - 0 . 48237 
B 1 2  INTENTIONAL-UNINTENTIONAL -0. 23033 
B 1 4 COLOURFUL-COLOURLESS 0 . 1 1 977 
B 1  MEANINGFUL-MEANINGLESS -0. 3 1 93 9  
B 1 5  S INCERE- INSINCERE -0.23579 

Z 1  NOT PIERCING-PIERCING 0 . 8 1 447 
Z2 PLEASING-GRATING 0. 88877 
Z4 COMFORTING-DISCOMFORTING 0 . 844 1 3  
Z5 NONAVERSIVE-AVERSIVE o. � 50s 
Z6 NOT DISTRESSING-DISTRESS o. 406 

�� HEALTHY -SICK 0. 67269 
NOT URGENT-URGENT 0. 75943 

H 1  RELAXED-BORED 0 . 69 1 02 
M2 HAPPY-UNHAPPY 0. 82720 

�a HOPEFUL-DESPAIRING 0. � 1 000 
CONTENTED-MELANCHOLIC o. 2590 

�� PLEASED-ANNOYED 0 . 85651  
SATISFIED-UNSATISFIED 0 . 8 1 3 3 1  

�� JITTERY-DULL - 0 . 34 1 78 
FRENZIED-SLUGGISH -0. 4 a�2 

M9 AROUSED-UNAROUSED -0.  5 1 
H 1 0  EXCITED-CALM - 0 . 629�4 
M 1 1  STIMULATED-RELAXED -0.79� 5 
H 1 2  WIDE AWAKE-SLEEPY -0. 30 09 

H 1 d AUTONOMOUS-GUIDED 0 . 1 8 1 45 
H l  DOMINANT-SUBMISSIVE 0.02 1 79 
H 1 5  IN CONTROL-CARED FOR 0. 1 9 8 1 7  
H 1 6  IMPORTANT-AWED 0. 1 0 4 1 2  
H 1� INFLUENTIAL-INFLUENCED H 1  CONTROLLING-CONTROLLED 

0 . 38442 
0 . 0 1 4 3 1  

EIGENVALUE 1 7 . 7 1 1 39 
PCT OF VAR 6 6 . 7  
CUH PCT 6 6 . 7  

- 0 . 1 077� 
-0. 1 6�4 
-0. 1 1 
-0. 04269 
-0.25592 

0 . 1s243 
0 . � 1 5 
o. 4250 
0 . 877 1 1  
0. 8 1 235 

0 . 322 1 5  
0 . 3 4 1 52 
0 . 389 1 6  
0 . 27�78 
0 . 34 1 9  

-0. 06 398 
- 0 . 0 6202 
-0 . 1 2046 
-O . Og8 8 
-0. 1 842 

0 . 2 1 8  7 
-0. 25883 

-0. 0648� 
-0 . 1 1 7 5  
- 0 . 1 1577 
-o . o  5G 1 
-0. 1 36 7 
- 0 . 1 33 3 1  

o . ,s
�

4 
0 . 1 8  4 
0 . 1 600� 
0 . 1 537 
0 . 1 �203 
0 . 1 772 

- 0 . 0 8l26 
-0 . 0 1  , a  
- 0 . 1 50 3  
-0. 0 1 393 
- 0 . 06 9 1  

0 . 09 1 30 

4 . 02759 
1 5 . 2  
8 1 . 9  

- 0 . 1 4 623 -0.022 1 1 0.08255 -0 . 0 5 1 89 
-0. 1 6053 -0. 15461 0.05461 -0. 1 3430 
- 0 . 1 58 1 1 -0. 1 �270 0.07427 -0. 09098 
- 0 . 1 7 683 -0. 1 560 -0. 04286 -0. 05047 
- 0 . 1 5401 -0. 1 0 1 6 1  0.03399 -0 . 1 0 1 24 

0 . 1 4724 0 . 1 6368 -0.0844 1 -0. 03452 
0 . 07� 1 0  0. 1 0930 - 0 . 0 1 6  2 - 0 . 0 3455 
0 . 1 4  82 o .  1 96 1 5  -0.020 1 8  -0 . 0�7 4 1  
0 . 07546 0 . 07�25 -0.05648 - 0 . 0  5 1 6  
o .  0 5248 0 . 06 34 0. 03871 -0 . 02926 

0 . 1 1 698 0. 57907 -0.07590 0 . 0 1 797 
-0. 00704 0. 06043 0.04669 0. 1 4626 

0 . 06064 0 . 4 1 2 1 9  - 0 . 2  871  -0 . 0  6 1 4  
0 . 22g 6 0. 74757 0. 04569 -0 . 00 42 
0 . 1 1  50 0 . 57761 -0.092 0 -0. 0 3355 

- 0 . 1 �290 -0. 12000 0. 1s359 -0 . 053 1 6  
- 0 .  1 924 _.-0. 05070 0 . 0  9 1 0  -0. 09005 
-0 . 1 8 12 -0. 1 6484 0.05694 -0. 1 0424 
- 0 . 25747 -0. 00227 0. 1 3 1 04 -0. 26664 
- 0 . 1 31 1 5  - 0 . 2 3 1 0� 0. 1 1 830 -0. 046 1  
- 0 . 0722 1 -0.  1 256 0. 1 0 1 47 0 . 0  007 
- 0 . 1 08 1 5  -0 . 27976 0. 1 07 1 -0. 04965 

o .  1 4995 0 . 08769 0. 09345 0. 2 4584 
-0 . 30�72 -0. 0878s 0.09449 0. 28576 
- 0 . 2 6  2� -0. 0028 0. 1 � 46 0. 240�4 
- 0 . 1 804 - -0. 1 2�2 1  o.o 50 0. 245 6 
- 0 . 1 6s84 o. 12 34 0. 1 1 1 69 0 . 22244 
-0. 1 5  44 -0.0 1857 o. 1262 1 0. 26081 

o . po23 o. 1 7479 -0. 1 4261  -0 . 006 1 9  
o .  08 1 5  o . o 1 1a3 -0. 238ij2 0. 0 1 682 
0 . 49691 0 . �76 � -0. 1 50 � - 0 . 1 8  �0 
0 . 5 0 1 20 o. 22 1 -o. o46 3  -0. 24l 5 
0 . 2 6783 0 . 16672 -0. 1 527 -0. 1 7  07 
0 . 6 1 3 1  0. 1 8  58 -0. 07 1 2 1  -0 . 00890 

- 0 . 06908 -0.05794 0. 66508 -0. 08389 
-0. 0626 1 -0. 1 4238 0. 64 1 4 8  o . , 3s69 
-0. 1 8936 - 0 . 106 6 0. 2 324 0 . 2  60 

o. 1 33 2 0. 1 9009 0. 26028 0 . 00386 
- 0 . 22259 -0. 1 230a o.4oz5a 0 . 0 3�44 
- 0 . 1 62 1 7  0. 0207 0. 49 7 8  -0 . 02 0 8  

1 .  8 7 1 25 1 . 283 1 0  0. 95654 0 . 6 9 1 4 1  
7 . 1 4 .

a 97:� 2 . 6  
89 . 0  93.  100 . 0  

scales (B2 ,  B3 , and B5 ) load only on  Fac to r  1 .  In other word s , the 

0. 86059 
o . 8s90 1 
0 . 8  366 
0. 8�981  
0 . 8  9 1 3  

o . l4603 
o .  s504 
0 . � 76 
o. 2608 
0 . 6 7 1 57 

0 . 69 1 55 
0 . 20 1 � 1 
0 . 403 1 
0 . 78405 
0 . 53 2 1  

o .  �259 1 
o .  481 9 
0 . 88809 
0 . 4561 0  
o .  8 3  2 6  
0 . 54324 
0 . 7 770 

0 . 58 1 07 
0 . 89082 
0 . 690g� 
0 . �96 
o. ��5 
0 . 7  65 

0 . 8 1 05� 
0 . �822 
o .  784 1 
0 . �9 1 50 
o. 1 355 
0 . 53777 

o . 44ao4 
0 . 5  3 1 1 
0 . 2 5 1 84 
0 . 1 s284 
0 . 3  448 
0 . 28075 

l isteners ' fee lings of arousal (MR2 scales ) c an no t be accounted for 

solely in te rms of the unpleasant/arousing ( BK 1 )  qualities o f  the 

crie s . And since the MR2 scales load only slightly  on Factors 2 and 

4 ,  the evoked fee lings d escribed by these MR2 scales cannot be 

explained in te rms of the po tency ( BK2 ) or importance ( BK3)  of the 

cries either .  

Cluste r analyses  

To determine whether or not the s cales d iscriminate between 

diffe rent cry sounds , the data we re submit ted to cluste r  analyses 



using CLU STER . The miminum spann ing trees for Figures 1 - 5 are 

presen ted in Appendix B .  

BK 1 5  cry cluste rs . The cry c luste rs resulting from a cluste r 

analysis o f  the mean BK 1 5  data mat rix are presented in Figure 1 .  

8:C8 PLEASURE 

2:C2 PLEASURE 

6aC6 HUNGEJI 
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5=C5 ASPHtXU+BRAIN DAMAGE 

----------------+----------
Note. Number• in italica are aiadlaritiea 

Figure 1 .  Cry clusters produced from the mean BK15 scale rating s .  

3aC3 HYPERBILIRIIBIHAEHU tO=C tO .LSPHIXU+NO DAMAGE 
II=CII BONGEII 

t aCt BIDROCEPILlWS 

7=C7 PAIN 

9aC9 PAIN 

Three main clusters eme rged . C luste r  I corresponds to the pleasure 

cries , Cluste r II to the abnormal pain cries , and one hunger cry 

(C4 ) , and Cluster  I I I  to th e normal pain cries . Although the two 

hunger cries do not c luste r together ,  this is not unexpected as they 

we re chosen to represent diffe rent perceptual qua lities along a 

continuum represented by the t wo normal pain cr ies at one end and the 



two pleasure cries at the other (Brennan & Kirkland , 1 9 83 ) .  The 

important feature is that the hunge r cries did not clus te r together 

or with the normal pain or pleasure cries . 

4 4  

Figure 1 demonstrates that the scales have e ffectively 

d iscriminated between the three types of normal cries ( pain , hunge r ,  

and pleasure ) .  This result is cons iste nt with previous find ings 

( Brennan & K irkland , 1 98 3 )  and confirms that the scales effectively 

d iscriminate betwe en pe rceptually d is tinc t  signals .  It is also o f  

inte rest that  three o f  the abnormal pain cries (C3 , C5 , C 1 0 )  have 

formed a discrete group , indicating that these cries sound quite 

diffe rent from normal  pain crie s .  Th e  forth abnormal pain cry ( C 1 ) 

apparently sounds quite d i fferent to the other three , and has similar 

characteristic s  to one of the hunger cries ( C4 ) . These diffe rences 

can be seen from the mean scale ratings shown in Table 8 .  

In Table 8 the cries have been arranged according to their 

vertical order in Figure 1 .  The s cales have been arranged into their 

factor groupings , with the scale te rms having the lowes t scale value 

presented first . The s imilarities in rating o f  cries within c luste rs 

are quite apparent ,  as are the s im ilarities in ratings of each cry on 

scales within each factor .  

Using Table 8 ,  the d i ffe re nces apparent i n  Figure 1 between 

C 1 /C4 and C3/C5/C 1 0  can be examined . For example , in terms of scales 

B 1 , B8 , and B 1 1 ,  C1  is  more unpleasant , no t as weak and more 

impor tant than the othe r three abnormal cries ; C4 is less 

unpleasant , stronge r and as important as these three abnormal cries ; 

and C 1  is more unpleasant ,  not as strong and more impor tant than C 4 .  

Rather than describ ing par ticular cries , the ratings i n  Table 8 

can be used to describe and compare cry clus ters .  For examp le , using 
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Table a 

Mean Cry Ratings and Modal Cluster Ratings on the BK 1 5  Scales . 

Cry Cluster 

Factor Scale ea C2 C6 C5 C 3  C 1 0  C4 C l  C7 C9 I II III 

B1 PLEASANT-UNPLEASANT 1 . 5  1 .  6 3 . 9  5 . 3  5 . 7  5 . 5  4 . 7  5 . 9  6 . 0  6 . 4  1 5 6 
B2 SOOTHING-AROUSING 1 .  7 2 . 1  3 . 9  5 . 0  5 . 6  5 . 2  5 . 2  5 . 9  6 . 3  6 . 4  2 5 6 

BK1 B3 RELAXED-TENSE 1 . 3 1 . 5  3 . 7  5 . 1  5 . 5  5 . 7  4 . a  5 . 6  6 . 3  6 . 4  1 5 6 
B4 HAPPY-SAD 1 . 5  1 . 5  4 . 3  5 . 2  5. 5 5 . 6 5 . 0  5 . a  6 . 0  5 . a  5 6 
B5 CALM-AGITATED 1 . 3 1 . 5  3 . 6  4 . 6  5 . 1  5 . 5  5 . 2  5 . a  6 . 4  6 . 5  5 6 

B6 HEAVY-LIGHT 5 . a  5 . 0  5 . 0  5 . 6  5 . 2  5 . 1 3 . 9  4 . 2  2 . 5  1 .  a 5 5 2 

B7 DEEP-SHALLOW 5 . 0  4 . 4  4 . a  5 . 6  5 . 1 5 . 4  3 . 9  4 . 2 3 . 1 2 . 0  4 5 3 
BK2 sa STRONG-WEAK 5 . 0  4 . 2  5 . 0  5 . 5  4 . 9  5 . 4  3 . a  3 . 7  2 . 1 1 . 4  5 5 2 

B9 LARGE-SHALL 6 . 0  4 . 5  4 . a  6 . 0  5 . 3  5 . 7  3 . a  4 . 5  2 . 3  1 . 7  4 5 2 
B 1 0  THICK-THIN 4 . 9  3 . 9  4 . 2  6 . 1  5 . 4  6 . 0  3 . 4 5 . 0  3 . 0  2 . 0  4 6 1 

B 1 1 IMPORTANT-UNIMPORTANT 5 . 0  5 . 3  4 . 1  3 . 7  3 . 3  3 . 5  3 . 5  2 . 7  2 . 0  2 . 2  5 3 2 
B 1 2  INTENTIONAL-UNINTENTIONAL 4 . 0  3 . 4  3. 3  3 . 1  3 . 4  2 . 7  2 . 9  3 . 0  2 . 3  1 . 6  4 3 2 

BK3 B 1 3  COLOURFUL-COLOURLESS 3 . 5  2 . a  3 . a  4 . 6  3 . 9  4 . 0  3. 7 3 . 5  3 . 0  2 . 7  3 4 3 
B 1 4  MEANINGFUL-MEANINGLESS 4 . 5 4 . 2  4 . 0  3 . 6  3 . 1 3 . 2  3 . 3  2 . 7  2 . 1  1 . a  4 3 2 
B 1 5  SINCERE-INSINCERE 4 . 0  4 . 2  4 . 5  4 . 0  3 . 5  3 . 1  3. 0  2 . 5  1 . 9  2 . 3  4 3 2 

Note . Cluster I = C2, ea 
Cluster II = C3, C5, C 1 0  
Cluster III = C7, C 9  

the modal c luste r ratings on scales B 1 , B8 , and B 1 1 ,  Cluste r I would 

be described as p leasan t , s lightly weak and s lightly important ; 

Cluste r I I  is slightly unpleasan t , slightly weak and slightly 

important ; and Cluster I I I  is quite unp leasant , quite strong and 

quite important . More detailed d escriptions could be derived by 

using more or all o f  the scales . Comparing c lus ters ,  it  is apparent 

that Clusters I and II d i ffe r most ly on BK 1 ,  Cluste rs I and I I I  

differ o n  a l l  three factors ,  and Cluste rs I I  and III  d iffe r  mostly o n  

BK2 . Thus each factor contributes to the e ffectiveness o f  the BK 1 5  

scales as a means o f  discriminating between different cry c luste rs .  

BK 1 5  scale c luste rs . If the scales are being used consistently , 

three d iscrete cluste rs should eme rge from a cluste r analysis of the 

scales and should correspond to the three  sets o f  factor-scale s .  



Note. Number• in italic• are aimilaritiaa 

Figure 2. BK 1 5  scale clusters produced from the mean cry ratings . 
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17:814 meaningful-meaningless 
6=81 1 important-unimportant 
1 :815 s incere-insincere 

21:812 intentional-unintentional 

3=83 strong-weak 
2:86 heavy-light 

12=89 large-small 
7:87 deeP-shallow 

14:81 3 colourful-colourless 
9=810 thick-thin 

1 1 •82 sootbin&-arouaine 
10•" happy-sad 

5:85 �agitated 
1 9,.81 pleasant-unpleasant 
22=83 relaxed-tense 

From the p lo t  in Figure 2 it is apparent that this is the case . 

Although scale B 1 2 ( inte ntional-unintentional ) did not loa d  h eavily 

on BK3 in the fac tor  analysis ( see Table 3 ) ,  it has in fact cluste re d  

with the BK3 sca les i n  Figure 2 ,  a s  would  be expected from previous 

findings ( Brennan & Kirkland , 1 983 ) . Whereas i n  te rms o f  central 

tendency (mean)  scale B 1 2  is close r  to the o ther BK3 scales than to 

those of BK 1 and BK2 ,  it would seem from the results of the factor 

analysis ( see  Table 3) that  it was used in qui te diffe rent ways from 

the other BK3 scales . The one scale that d id not fall  into a cluste r 

in Figure 2 is scale B 1 3 ( colourful-colourless ) . This resul t may 



re flect the e ffec ts o f  the lack of face validity , reported e arli e r ,  

that this scale had for some listene rs . 
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Comparison of two sets  of BK 1 5  cry cluste rs . To examine the 

similarity between the cry cluste rs produced from the .BK 1 5  scales in 

th e present study and in th e Brennan and Kirkland ( 1 9 B3 )  s tu dy , the 

two mean data matrices for the six cries in common (C2,  C4 , C 6 ,  C7 , 

c 8 , C9 )  we re submit ted to a single C LUSTER analysis . Th e  output 

shown in Figure 3,  demonstrates remarkable similarity betwe en the 

mean ratings o f  the six cries from th e two samples o f  listene rs .  For 

both sets o f  data , the pain cries ( C 7  and C 9 )  and the p leasure cries 

( C2 and CB) c luste re d  together ,  whe reas the hunger cries ( C 1  and C4 ) 

formed discrete cluste r s . Howeve r ,  wh ereas for the pain and hunge r 

cries identica l  cries ( i . e . , 1 a/ 1 b , 4a/4b etc . ) cluste re d  togethe r 

in the combined analysis  ( see Figure 3 ) ,  this d id not occur with the 

p leasure cries . As C2 and CB c lustered together  on each occasion , 

the relative ratings o f  these two cries by  the two groups o f  

l is teners were clearly ve ry simila r . The exi s tance of t wo c lusters 

containing d i ffere nt c r ies ( i . e  C2a and C 8a ,  C2b and CBb) rather than 

identical cries (C2a a nd C2b ; C8a and C8b ) suggest s that diffe rent 

scale pos itions were used to rate these cries on each occasion . From 

Figure 3 i t  appears that the ratings were more  extreme on the second 

occasion ( i . e . , in the p resent study ) .  

It  is  appa rent from Figure 2 that the BK 1 5  scales we r e  u sed in a 

consistent manne r and represent three independ ent  facto rs ; and from 

Figures 1 and 3 that these scales have effect ively and cons is te ntly 

discriminated between three types of cry ( normal pain , hunge r ,  and 

pleasure ) that have been shown previously ( Brennan & Kirkland , 1 9 83 )  

to be perceptually d is crete . As the s cales also discr iminated 
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Figure 3. Cry clusters produced from two independent sets of BK 1 5  scale ratings . 
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between normal and abnormal pain cries ( se e  Figure 1 ) ,  these two sets 

of cries must be perceptually distinguishable , thus providing a means 

of evaluating the use fulness o f  the ZL8 scales for discriminating 

between these two cry types . 

ZL8 cry cluste rs . The output from a c luste r analysis o f  the 

group mean ZL8 scale ratings of the 1 0  cries resulted in the output 

shown in Figure 4 .  A t  the 94% l evel o f  similarity , thre e c lusters 

have emerged : Cluste r I (pleasure cries ) ; Cluste r II (abnormal pain 

cries ) ;  and Cluster  III  (normal pain cries ) .  The two c lus te rs of  

pain cries are actually very similar and me rge at the 92% level of  



Figure 4 .  Cry clusters produced from the mean ZL8 scale ratings . 

2:C2 PLEASURE 
8:C8 PLEASURE 

6:C6 HUNGER 
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5.C5 &SPHYXIl+BRAIII DAMAGE 
3.C3 BYPERBILIRUBIII.l!Hll 

1 0.C10 &SPBYXIl+NO DAMAGE 
hC1 HYDROCEPHALUS 
7=C7 PAIN 
9•C9 PAIII 

similarity . While the scales do discriminate the p leasure , two 

hunger ,  and pain cries , they do not discriminate we ll between the 

normal and abnormal pain cries . Compared to Figure 1 ,  the most 

no table difference in Figure 4 is that o f  the relative positions o f  

C 1  and C 4 .  One reason for these differences between Figures 1 and 4 

is that  the ZL8 scales are equivalent to the BK 1 5  factor BK 1 scales 

on which there we re only marginal d i fferences between the normal a nd 

abnormal pain crie s .  The scales that most effectively d iscriminated 

these two cry groups we re the BK2 scales ( see Table 8 ) , for which 

there are no equivalent ZL8 scales . 
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The mean scale ratings and the modal cluste r ratings for the ZL8 

scales are shown in Table 9 .  In Table 9 ,  the s imilarity o f  the 

Table 9 

Mean Cry Ratings and Modal Cluster Ratings on the ZL8 Scales . 

Cry Cluster 

Scale C2 C8 C6 C4 C5 C3 C 10 Cl C7 C9 I II III 

Zl NOT-PIERCING-PIERCING 
Z2 PLEASING-GRATING 
Z3 SOOTHING-AROUSING 
Z4 COMFORTING-DISCOMFORTING 
Z5 NON AVERSIVE-AVERSIVE 
Z6 NOT DISTRESSING-DISTRESSING 
Z7 HE�THY-SICK 
Z8 NOT URGENT-URGENT 

Note . Cluster I = c2, ea 

1 . 3 
1 .  7 
2 . 1  
1 . 9 
2 . 2  
1 . 5  
1 . 4  
1 .4 

Cluster II = C l ,  C3,  CS,  C10 
Cluster III = C 7 ,  C 9  

1 .2 2 . 2  3 . 4  
1 . 4 3 . 7  4 . 5  
1 .  7 3 . 9  5 . 2  
1 . 9  4 . 0  5 . 1 
2 . 4  3 . 3  4 . 4  
1 . 3 3 . 0  4 . 5  
1 .  6 3 . 3  3 . 5  
1 . 5  3 . 4  4 . 0  

5 . 2  5 . 8  6 . 1 6 . 1  5 . 6  6 . 3  1 6 
5 . 3  5 . 6  5 . 6  6 . 4  5 . 8  6 . 4  1 5 
5 . 0  5 . 6  5 . 2  5 . 9  6 . 3  6 . 4  1 5 
5 . 1 5 . 5  5 . 7  6 . 0  6 . 3  6 . 4  1 5 
4 . 5  4 . 5  5 . 1  5 . 0  5 . 1 5 . 4  2 5 
4 . 9 5 . 2  5 . 3  5 . 6 6 . 2  6 . 2  5 
4 . 8  4 . 6  4 . 8  4 . 4  4 . 1 3 . 7  4 
4 . 5  4 . 7  s . o  5 . 0  6 . 0  6 . 3  4 

scales is quite apparent from the narrow range of  mean ratings on 

each cry . The similarities between the two sets o f  pain cries 

appare nt in Figure 4 are also shown by both the mean scale ratings 

6 
6 
6 
6 
5 
6 
4 
6 

and the modal ratings of Cluste rs II  (abnormal ) and III ( norma l ) .  A 

notable feature of  the pain cry ratings is that the cries lie along a 

continuum , from C5 at the more positive end to C9  at the more 

negative end , on all scales except Z7 (sick-healthy ) .  Although the 

d iffe rences in the mean ratings are small , it would seem that the 

abnormal cries we re perceived as sounding slightly more "sick" that 

the normal pain crie s .  Indeed , the mean Z 7  ratings are the maj or 

source o f  d ifference between cries C4 and C 5 .  

MR 1 8  cry c lus te r s .  Th e  cry clusters produced from the MR 1 8  

scales are shown in Figure 5 .  A feature of  Figure 5 is the apparent 

s imilari ty to Figure 4 ,  although there are differe nces in 



8:C8 PLEASURE 
2:C2 PLEASURE 

6:C6 HUNGER 

llaCII HUNGER 
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5&C5 &SPHnU+BRAIN DAMAGE 

- +---------------· -------· 
Note. Number• in italic• are aiailaritiea 

Figure S .  Cry clusters p roduced from the mean MR18 scale ratings . 

10zC10 &SPRYIU+NO DAMAGE 3.C3 HYPERBILIRUBINAEMIA 

1 .C1 HYDROCEPHAWS 
7aC7 PAIN 
9.C9 PUN 

similarities between particular cries . In Figure 1 ,  compared to 

Figure 4 ,  C7 is more similar to C 1  than to C9 , and C5 is more similar 

to C4 than to C 3 .  Even so , a s  in Figure 4 ,  all of  the pain cries 

show a high degree of similarity . 

The actual reactions evoked b y  these cries are indicated b y  the 

mean ratings shown in Table 1 0 .  Th e  ratings across scales are 
,-

reasonably consiste nt within each factor for each cry , but it is 

no tab le that the re is relatively little variation across cries on any 

of the MR3 scales . The similarity between the pain cries is evident 

from both the mean scale ratings and the modal cluste r  ratings of  
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Table 1 0  

Mean Cry Ratings and Modal Cluster Ratings on the MR 1 8  Scales. 

Cry Cluster 

Factor Scale CB C2 C6 C 4  C 5  C 1 0  C3 Cl  C7 C9 I I I  Ill 

Hl PLEASED-ANNOYED 1 . 7 1 . 6  3 . 5  4 . 7  4 . 8  5 . 2  5 . 0  5 . 5  5.7  6 . 2  1 5 5 
M2 RELAXED-BORED 1 . 9  1 . 8  3 · 3 4 . 0  3 . 7  4. 4 4 . 3  4 . 2  4. 1 4 . 3 1 4 4 

HR 1 M3 HOPEFUL-DESPAIRING } . 3  2 . 3  3 . 3  4 . 3  4 . 6 5 . 0  4 . 8  5 . 5 5.2  5. 9 2 5 5 
H4 CONTENTED-MELANCHOLIC 1 . 6  1 . 5  3 . 0  4 . 7  4 . 5  4. 9 5 . 0  5. 1 5.2 5. 3 5 5 
M5 · HAPPY-UNHAPPY 1 . 5 1 . 7 3 . 4  4 . 8  4 . 7  5 . 2  5 . 3  5 . 5  5.7  6 . 1  5 5 
M6 SATISFIED-UNSATISFIED 1 . 8  2 . 0  3 . 7  4 . 9  5 . 0  5 . 2  5. 3 5 . 7  5 . 8  6 . 1 2 5 5 

H7 AROUSED-UNAROUSED 5 . 2  4 . 8  3 . 9  3 . 1  3 . 6  2 . 7  2 . 5  2 . 4  2 . 1  1 . 8  5 2 2 
H8 JITTERY-DULL 4 . 8  4 . 4 4 . 5 3 . 5  3 . 4  3 . 1  3 . 2  2 . 7  2 . 5  2 . 2  4 3 2 

HR2 H9 FRENZIED-SLUGGISH 5 . 0  4 . 6  4 . 4  3 . 8  3 . 8 3 . 1  3 . 5  3 . 0  2 . 9  2 . 6  5 3 3 
M 1 0  EXCITED-CALM 6 . 4  5 . 8  5 . 0  3 . 9  3 . 9  3 . 2  3 . 3  3 . 1 2 . 5  2 . 2  6 3 3 
H 1 1  STIMULATED-RELAXED 6 . 2  6 . 5  4 . 7  3 · 3  3 . 0  2 . 6  2 . 5  2 . 3  2 . 1  1 . 7 6 2 2 
H 1 2  WIDE AWAKE-ASLEEP 4 . 4  3 . 3  3 . 3  2 . 5  3 . 0  2 . 5  2 . 7  2 . 2  1 . 7  1 . 5  4 2 2 

H 1 3  DOMINANT-SUBMISSIVE 3 . 9  3 . 9  3 . 6  3 . 8  4 . 0  4 . 3  4 . 3  4 . 4  4 . 2  4 . 3  3 4 4 
H 1 4  AUTONOMOUS-GUIDED 3 . 7  3 . 4  3 . 7  3 . 6  4 . 0  3 . 9  4 . 7  4 . 7  4 . 8  4 . 6  3 4 4 

HR3 H 1 5  IN CONTROL-CARED FOR 3 . 0  3 . 0  2 . 8  3 . 3  3 . 6  3 . 7  3 . 5  3 . 8  4 . 2  4 . 3  3 4 3 
M 1 6  IMPORTANT-AWED 3 . 6  3 . 7  3 · 7  3 . 8  4 . 1 3 . 7  3 . 9  4 . 0  4.2 3 . 8  3 4 3 
H 1 7  INFLUENTIAL-INFLUENCED 3 . 4  3 . 2  3 . 3  4 . 5  4 . 7  4 . 2  4 . 7  5 . 7  5 . 3  5 . 6  3 4 5 
H 1 8  CONTROLLING-CONTROLLED 4 . 6  3 . 8  3 . 9  4 . 2  4 . 7 4 . 2  4 . 2  4 . 7  4 . 7  4 . 9 4 4 4 

Note . Cluster I = C2, ea 
Cluster II = C3,  C l O  
Cluster Ill = C l ,  C7 

C luste rs II and Ill  in Table 1 0 .  Cluste r I ( pleasure cries ) d iffers 

from Clusters II and I l l  mainly on the MR 1 scales , and to a lesser 

e xtent , on MR2 . This narrow range may pos s ibly be explained in par t  

b y  two factors .  First , a lack o f  consistency i n  the use o f  the 

scales , as ind icated by the low fac tor loadings (see Table 6 ) , which 

would resul t  in mean values near the centra l  scale value ( 4 ) . 

Second , listene rs ' were instructed to use the center scale p os ition 

( 4 )  if unfamiliar with or uneasy about the scale terms . Th e  main 

point emerging from Figure 5 is that although the two set s of pain 

cries we re perceived as di fferent ( see Figure 1 ) ,  th e reactions they 

evoked in the lis tene rs we re ve ry s imilar . 



Discuss ion 

The purposes of th is study we re threefold : to examine the 

robustness of the factor s tructure of three sets  of scales ( BK 1 5 ,  

ZL8 , MR 1 8 ) ; to examine the relationship between the thre e set s of 

scales ; and to d ete rmine the effec tiveness o f  the scales in 

d iscriminating between perceptually d istinct groups of cries . 
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For the BK 1 5  scales , the three expec ted set s of facto rially pure 

scales we re eme rged , with one unaccountable exception : sca le B 1 2 

( intentional-unintentional ) did no t load apprec iably on any o f  the 

three factors . Howeve r ,  a cluster  analysis o f  the scales d id in fact 

produce three clusters , with scale B 1 2  located with other BK3 factor 

scales . These conflicting results suggest that different listeners 

used scale B 1 2  in quite d i ffe rent ways , these d ifferences obscured b y  

the use o f  mean ratings in the cluste r  analysis . Scale B 1 2  may 

there fore provide a usefu l  means for examining d i fferences between 

l isteners , part icularly with respect  to the attribution of intent . 

Scale B 1 3  (colourful-colourless ) ,  although loading appro priately on 

Factor 3 ( see  Table 3)  d id not form a t ight c luste r  with the o the r 

BK3 scales and would seem to lack face validity for some liste ners . 

A cluster analysis o f  the cry ratings on the BK 1 5  scales effect ively 

uncove red d i ffe rent cry groups ,  the cluste rs corresponding closely to 

those uncove red previously (cf . Brennan , 1 97 9 ;  Brennan & Kirklan d , 

1 983 ) . Thus i t  would a ppear that the factor s tructure o f  the BK 1 5  

scales is robust ,  and that the -scales provide an effective and 

consis tent means of identi fying perceptually s imilar cry sounds . 

For the �L8 scales , one factor eme rged that corresponded to the 

BK 1 5  factor ,  BK 1 .  There was no - evidence o f  a second fac to r comprised 

of the two scales sick-healthy and urgent-no t urgent ( c f .  Zeskind & 
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Les te r  , 1 978) . One reason for this may be that a range o f  cry types 

was used in the present study , whe reas Zeskind and Lester ( 1 97 8 )  used 

only pain cries . For example , it is appa�ent from Figure 1 that cry 

C4 (hunge r )  was perceived as having quite similar characte r istic s  to 

cry C 1  ( pain : hydrocephalus ) . Unfortunate ly , there were too few 

pain cries in the present study to at tempt an analysis of just pain 

cries . It wou ld appear from the mean ratings shown in Table 9 ,  

however , that the scale s ick-healthy d id d iscriminate betwee n the 

normal and abnormal pain cries to a limited extent . Although the ZL8 

scales do not add a new d imension for looking at cry sounds ,  they do 

o ffer additional s cales that could be used to d es cribe a ffective 

characteristics of  infant cries . 

One of  the ZL8 scales (aversive-non aversive ) caused some 

d ifficultie s .  On first reading the scales , seve ral participants 

expressed uncertainty over i t s  meaning , which h ad to be e xplained . 

And during debriefing , several participant s also commented that they 

fel t  hesitant about using a te rm that seemed to imply avoidance . 

Thi s  possible interaction between the scales and the participants •  

child-rearing beliefs may account for the lowe r factor loading o f  

this scale . 

For the MR 1 8  scales , three factors we re uncovered that  

corresponded to those reported by Mehrabian and  Russe ll ( 1 974a ) . 

Howeve r ,  six of the s cales (one from Factor  1 ,  two from Factor 2 ,  and 

three from Factor 3 )  h ad either low factor loadings or were not 

factorially pure . There are seve ral possible explanations for this 

outcome . First , the scales have been used to examine a spec ific type 

of stimulus (cry sounds ) in a particular conte xt .  This may effect 

the way certain scales such as "in control/cared for" are used . A 
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second poss ibility has to do with the scale te rms .  Terms such as 

melancho lic and autonomous are no t commonly used , and even te rms like 

awed , j itte ry and frenzied are unusual . Unce rtainty over the precise 

meanings o f  these te rms became apparent from the need to provide 

d efinitions of these terms during the familiarisation phase . It is  

al so quite possib le that some people would hesitate to  admit their 

lack of comprehens ion . A third pos s ib ility relates to the nature of  

the scales .  Seve ral part icipant s ind icated during debrie fing that 

they we re perturbed by  the scale "relaxed/bored" ,  which they d id no t 

consider to represent opposite ends of  a continuum .  Thus , whilst the 

scales may have construct validity ( see  Mehrabian & Russell , 1 974a ) , 

the present  study raises questions about thei r  face valid i t y .  G iven 

the occurances of uncommon or unusual te rms ,  the contrived nature o f  

the scales , and the low or non-specific fac tor loadings of  seve ral o f  

the scale s , the usefulness of  t hese s cales for examining the e ffect s  

o f  cry s ignals i s  open to furthe r  research . 

In Figures 1 ,  4 ,  and 5 ,  the order of  the cries along the 

vertica l  axis is almost  identical . It  is along the hori zontal axis 

that the p lots d i ffer .  In par t , these d iffe re nces reflect the 

s tructure of the dimensions represented by the scales . For examp le , 

a cluste r analysis of  data with only a s ingle underlying d imension 

will  produce a U shaped curve (on its side ) .  Data representing two 

independent dimensions of  equal we ight wil l produce a circle ( Biml e r ,  

No te 3 ) . The U shaped curve i s  apparent in all three figures ,  but 

especially in Figures 4 and 5. That figure 1 is basically U shaped 

rather than circular can be explained in te rms of  the mean scale 

ratings in Table 8 .  Although three factors eme rged from a factor 

analys is of  the raw data ( see Table 3 ) , the distribution of the mean 
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ratings shown in Table 8 suggest mod erately negative co rrelations 

between BK 1 and BK2 ,  and mode rately positive correlations between MR 1 

and MR3 . Thus in te rms o f  the mean ratings , all 1 5  scales te nd to 

eo-vary . The deviations from the U shape in Figure (see C 3 ,  C 5 ,  

C 1 0 )  are most likely due t o  the inexact nature o f  the eo-variation . 

In contras t to the BK 1 5  scales , the ZL8 scales do represent a 

single d imension , hence the smoo th U shaped curve in Figure 4 .  And 

for the MR 1 8  scales ,  the MR 1 and MR2 mean ratings ( see Table 1 0 )  

eo-vary and the MR3 scales do little to d is criminate between the 

crie s .  Thus although the abnormal cries were perce ived as being 

slightly less unpleasant ( BK 1 ) and much less potent ( BK2 ) although 

s lightly more important ( BK3 ) ( see Table 8 ) , the s light diffe rences 

in reaction to these two sets of cries ( se e  Table 1 0 )  were of d egre e  

rathe r than type . That is , the re is something about the abnormal 

cries that compensates for their lack of  pote ncy ( i . e . , strength , 

etc . ) ,  so that they evoked reactio ns that were almost as strong as to 

the normal pain cries . The patte rn  of the ZL8 mean ratings ( see  

Table 9 )  suggests that  this something may be the "sickness "  o f  the 

cry sound . The point is , the results ind icate that it is not 

sufficient to simply conside r the affective ( unpleasantness/arousing ) 

qualities of cries , or their potency (strength ) .  The attributes 

assigned to the cries ( sick , important )  al so need to be  taken into 

account . 

In conclusion , it would appear from the factor analyses that the 

factor structure of the BK 1 5  scales is_ robust ,  that o f  the MR 1 8  

scales is no t ,  and the ZL8 scales correspond to the BK 1 5  Fac tor 1 .  

Furthermore , a c luster  analysis of the BK 1 5  scale ratings effective ly 

diffe rentiated perceptually d is tinc t groups o f  cries and it is 



apparent that all three of the BK 1 5  factors contributed to the 

effectivenes s of the discrimination . Thus although the ZL8 scales 

provid e additional terms for d escrib ing the affective qualit ies o f  

cry sounds , the BK 1 5  scales provide a more ef fective means of  

identi fying pe rceptually differe nt cries . As they stand , the MR 1 8  

scales are not adequate for the task of s tudying the effect s of  

infant cry sounds , mainly because the  scales are comprised o f  

uncommon te rms and lack face validity . Whe reas the dime nsions o f  

Unpleasantness and Arousal · seem t o  b e  impor tant , fur ther d imensions 

re lating to attributions ascribed to cries would seem desirable . 
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�UDY B 

The great variety of methods reported in recent cry studies 

makes comparisons of findings difficult . · One source of variation , 

associated with the measures used to examine listeners ' responses to 

cries , has been examined in Study A .  A second source relates to  the 

ages of infants from whom cry samples were obtained . As can be seen 

in Table 1 1 ,  the ages range from a few days to six months . Clearly , 

infants within this range may be at quite different developmental 

stages , and therefore display differences ,  not only in cry features , 

but in  thei r  social behaviours . For example , during the first month 

or so much of an infant ' s  interaction with a caregiver will be 

elicited by and associated with fussing and crying whereas by the 

third month the infant is typically exhibiting social smiling , 

babbling , and eye-gazing , and spends far more time awake and in a 

quiet alert state ( Bell , 1 980 ) . 

A third source of variation arises from differences in ages 

between infants from whom cry samples were obtained and infants 

belonging to participant s  in the studies . Whilst the ages of these 

two sets of infants were matched in some studies , they were not in 

others (see Table 1 1 ) .  This raises the possibility of listeners 

using inappropriate criteria when judging infants at a different 

developmental s tage to their own . 

Yet another source of  variation lies with the nature of the 

signal samples used . Quite apart from the fact that some studies 

used si lent videos , some audio tapes , and others audio plus video , 

there has been little consistency regarding the length or type of 



Table 11 

Characteris t ics of Cry Samples Used in Previous Cry Stud i e s .  

Researcher N Condition 
of infant 

Donovan 2 n . s .  
et al . ( 1 978) 

Frodi et al.  n . s .  
( 1 978a) 

( 1 97 8b )  term 
prem 

( 1 980) n . a .  

( 1 98 1 )  term 
prem 

Zeskind & 8 high risk 
!..ester ( 1 978) 8 low risk 

( term) 

Wiesenfeld & 1 7  healthy 
Klorman ( 1 978) 

Wiesenfeld et 1 6  healthy 
a l .  ( 1 98 1 )  

Hurray ( 1 979)  
Study 1 , 2 , 3  4 n . s .  

Friedman et 4 low risk 
al . ( 1 982 ) prem 

4 medium risk 
prem 

4 full term 

Lounsbu;y & 4 easy 
Bates ( 1 982) 4 average 

4 difficult 
(all term )  

Boukydia & " " 
Burgess ( 1 982) 

Note . N = number of cries 
n . s .  = not specified 

Age of 
infant 

3 mths 

5 mths 

newborn 
several 
wee lea 

5 mths 

newborn 
several 
wee lea 
2 days 

5 mths 

5 mths 

newborn 

38-42 wks 
from con-
caption 

4-6 mtha 

" 

Age of 
listeners ' 
infant 

3 mths 

9 mths 

5 mths 

20 mths-
1 1  years 

7 mths 

n .s .  

5 mtha 

5 mths 

n . s .  

n . s .  

4-6 mths 

2-6 mtha 

Form of Length of 
signal signal 

video- 1 0  secs 
no sound 

video 2 mins 
with sound 

" " 

• • 

• • 

tape- 1 0  secs 
recording 

video- 1 0  secs 
no sound 

tape- 1 5  secs 
recording 

• 1 0  secs 

" 30 secs 

" 30 secs 

• • 
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Type of 
cry 

n . s .  

" 

" 

" 

heel snap 

pain 

spontaneous 

anger ,  
pain 

attention 
birth , 
pain , 
hunger 

during 
neurological 
exam 

spontaneous 
prefeed 

" 
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signal used (see Table 1 1 ) .  Cry samples range from 1 0  seconds to 2 

minutes ; some cries are of pain , some are of hunger , and others are 

unspecified . 

Perhaps of greater importance than the issues  relating to 

comparability of studies are the unexamined assumptions upon which 

some of the studies were based , for these have a direct bearing on 

the external validity of the findings . 

One assumption is that listeners respond to an unfamiliar 

infant ' s  cry in the same way that they would if that infant was their 

own . As a resul t , studies have generally examined the effects of an 

infant ' s  crying on strangers , not the infant ' s  own caregivers . This 

procedure ignores the influence o f  affectional ties and knowledge of  

the infant ' s  characteristic behaviours , and e ssentially disregards 

attachment theory . Furthermore , analyses typically involve 

comparisons of different groups of  listeners and/or infants , although 

the studies are ostensibly attempting to examine what is essentially  

inter-personal communication . Although the impetus for several of  

these s tudies came from suggestions of  links between infant crying 

and abuse , this approach overlooks the fact that infants who are 

abused are abused by their own caregivers : it  is the caregivers ' 

reactions to their own infant ' s  crying that are important . 

A second assumption is that  it  is primarily ( even exclusive l y )  

the sound o f  the cry that determines a caregiver ' s  reaction . Thus 

attention has focussed on cry sounds without regard to the context in 

which these were emitted . From an ethological perspective , context 

provides important clues which may assist the caregiver in / 

interpreting the signal (Murray , 1 979 ) . For example , i t  has been 

noted that mothers re�ponding to cries do not simply rely on the 
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sound of a cry , but depend upon knowledge of time since last feeding 

and size of feed ( Bernal , 1 972 ) . The possibility that mothers ' 

reactions may depend upon the congruence (or incongruence ) between 

what they know and what they hear is suggested by Frodi ' s  findings . 

D,ifferent reactions were induced in listeners simply by changing the 

description of the infant (Frodi et al . ,  1 97 8a ) . As the 

interpretation of a cry is likely to affect any response to it (and 

future signals ) ,  an examination of effects o( cries out of context 

may be quite misleading . Yet the use of tape-recorded cries in 

laboratory settings does just this and has not been questioned , 

except by Brennan ( 1 982b ) . 

Third , there is an implicit assumption that different groups o f  

infants , defined i n  terms o f  developmental o r  medical criteria , are 

homogeneous with respect to cry characteristics , and that cries from 

a particular individual will show relatively little variation . 

Although Zeskind and Lester ( 1 97 8 )  found significant differences 

between groups of high- and low-risk infants on a number of cry 

( acoustic ) characteristics , the reported data indicates considerable 

overlap between groups . Studies have typically selected a single 

segment of crying ( 1 0- 1 20 secs ) from each of a small number ( 1 - 8 )  of  

infants of  a particular type ( full-term/premature , high/low risk , 

easy/difficult )  without considering the range of  within-group and 

individual variation in cry sounds . Although most of the studies 

have adopted designs appropriate for comparing groups of listeners , 

few are adequate to enable generalisations about particular groups of 

infants .  

A fourth implicit assumption is that cry segments selected using 

criteria designed to give equivalent samples in terms of cry 
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el iciting conditions and auditory characteristics provide a valid 

sample of an infant ' s  crying . When attempts ar.e made to select cries 

using " standard" stimuli or criteria there is no way of knowing 

whether the samples are typical of the infant ' s  cry repertoire . For 

example , i f  an infant is usually attended to immediately and does not 

usually cry vigorously , it would be misleading to examine the 

infant ' s  vigorous crying , caused by delayed intervention , to the 

exclusion of its crying on other occasions . Furthermore , different 

types of cry ( pain , hunger , unspeci fied ) have been used ( see Table 

1 1 ) ,  presumably on the assumpt ion that acoustic characteristics 

( part icularly those associated with "aversiveness" ) do not change 

across cry types . 

And lastly , several studies have employed physiological measures 

on the assumption that they provide an indication of a propensity to 

aggress . However , the meaning of physiological responses are far 

from certain (see I zard , 1 977 , pp . 1 1 4- 1 1 6 )  and researchers have 

tended to rely on self reports to interpret these resul t·s in any 

case . And whereas the use of descriptive scales has proven to be a 

useful means o f  examining perceived characteristics and e ffects of 

cries , an implicit assumption is that cries described as "aversive" 

will evoke negative emotional reactions in the listener as well . 

In light of these criticisms , the purpose of the present study 

is to examine mothers ' descriptions of their own infant ' s  cries and 

of the feelings evoked by the cries . To accomplish this , two sets of 

scales were used : one set for describing cry sounds ( Set A ) ; the 

other for describing feelings evoked by the cries (Set B) . Both sets 

of scales were used by the mothers on two occasions . Firs t , to 

describe each bout of their infant ' s  crying as and when it occurred 
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in the home over a 48 hour period (Home Phase ) .  And second , to 
I 

describe tape-recorded samples of the cries rated during that 48 hour 

period ( Experimental Phase ) .  In order to record the cries in the 

home with a minimum of disruption to normal procedures , automatic 

time-referenced recordings were made by employing a tape-recorder 

with a sound activated switch , coupled to an audio clock ( Brennan , 

1 982a ) . In this way , a comparison can be made of a mother ' s  ratings 

of her infant ' s  cries both in context (i . e . ,  a s  they occurred ) and 

out of context ( i . e . ,  tape-recorded cries ) .  Also , an examination can 

be made of the variation in cry characteristics and evoked emotional 

reactions from both the group and individual mothers . 

Thus , using each mother ' s  semantic differential ratings of her 

own infant ' s  cry characteristics and of the feelings evoked by the 

cries , the objectives of  the present study are : 

i .  To compare the range of cry characteristics and feelings 

reported by different mothers . 

ii . To examine the range of cry characterist ics and evoked feelings 

reported by each mother . 

iii . To examine the relationship between cry characteristics 

and reported feelings . 

iv . To examine the e ffects of  using tape-recorded cry samples 

on reported cry characteristics and fee lings . 
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Method 

Subjects 

Twelve mothers were recruited from a maternity ward in a local 

hospital when their infants were two to three days old . These 

mothers were part of a larger group from whom signed consent had been 

obtained (a ) to permit recording of their infants ' cries during the 

routine PKU test , and ( b )  to obtain medical information . Mothers who 

lived locally , were married , white , and whose infants were full-term 

and clinically normal were invited to participate in the present 

study and were provided with an information sheet . The mothers , six 

primiparous and six  mul t iparous , were aged between 25  and 32 years (� 

= 27 . 8 ,  SO = 2 . 5 ) . Of the twel ve infants ,  six were male and six were 

female . The mothers are labelled M 1  through M 1 2  and thei r  infants 

correspondingly labelled I 1  through I 1 2 .  

A copy of the consent form , the preliminary medical i nformation 

form , and the information sheet , are presented in Appendices c ,  D ,  

and E respectively . 

Apparatus 

Taperecorders . Two tape-recorders were employed in the present 

study . A Nakamichi 350 casset te recorder was used for the home 

recordings , coupled to one of three microphones ; the s tandard 

Nakamichi microphone ( Infants I 1  & I 2 ) , an ECM 1 0 1 5  ( Infant 13 ) ,  or 

an ECM 200 1 ( Infants I4- I 1 2 ) . Microphone changes were necessitated 

by competing demands for equipment . A Sony TC 1 24 cassette recorder 

was used to play back cries during rating tasks , via headphones 

(Gamma HP 5 1 0-A) . 

The Nakamichi 350 was modi f ied to operate from a sound activated 

switch ( VOX ) . The VOX serves to release the machine from " pause" 
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mode so that recording begins when the sound level exceeds a pre-set 

threshold intensity . The machine returns to "pause" if the sound 

level drops below this threshold for at least 1 0  seconds . The use of 

the VOX fre�d mothers from the task of manually switching the machine 

on/off each time crying occurred , and allowed all of each infant ' s  

crying during a 48-hour period to be automatically recorded . 

Audio-Clock .  The audio-clock is  a microcomputer that outputs 

time signals (hours , minutes , seconds ) in the form of audio-tones . 

These tones are recorded on one channel of a tape-recorder whenever 

VOX controlled recordings are being made on the other channel . On 

replay , the tones are converted back to a visual display to provide a 

t ime reference for the recordings . 

Two models of the Audio-Clock were used . Model A ,  a prototype , 

was used for infants I 1 , I2 , I 3  and I 4 .  A more sophisticated model , 

Model B ,  was ·used for the rest of the infants . Whereas both models 

can output and read time , Model B can also output and read a 

six-digit number specifying the date and subject code number , and can 

be interfaced with a computer to enable analysis of on-off t imes and 

to produce graphic outpu t . 

Diary Form 

A Diary Form ( see Appendix F )  is a grid consisting of seven rows 

(one for each day of the week ) and 96 columns ( representing quarter 

hours ) ,  on which various activities and infant states could be 

recorded by means of symbols (e . g . ,  feeding = f ;  cry rating = 1 ;  

sleeping = -- ;  crying = X ; awake = <blank> ) .  The mothers used the 

Diary Forms to indicate what had happened in each 15 minute interval 

over the recording period . 

The purpose of the Diary Form was to provide an overview of each 
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infant ' s  activity over the 48 hour period and an independent record 

of each infant ' s  crying during this t ime . This served as a check 

that the recording equipment was in fact operating during each of the 

infants ' cry bouts . 

Cry Signals 

Thirteen unique sets of cries were used in the present study : 

one set of Familiarisation Cries and twelve sets (one per infant ) of 

Test Cries . 

Familiarisation Crie s . These were six cries from Study A ,  

labelled Cry 1 to Cry 6 .  The correspondence between the cries i n  the 

present study and Study A is : Cry 1 = C1 , Cry 2 = c4 , Cry 3 = C2 , 

Cry 4 = C6 , Cry 5 = C9 , and Cry 6 = C 1 0 .  Each cry consisted  o f  a 

single expiratory vocalisation , lasting between 1 . 1  and 2 . 4  seconds . 

Five of the cries were from clinically normal infants and represented 

two pain cries (Cry 1 and Cry 5 ) , two hunger cries (Cry 2 and Cry 4 ) , 

and one "pleasure" cry ( Cry 3 ) . The remaining cry (Cry 6 )  was a pain 

cry from an infant with asphyxia without brain damage . The 

Familiarisation Cries were copied repeatedly for five minutes onto 

cassette tapes with a seven second pause between each repeat . A 

separate tape was used for each of the six cries . A further tape was 

produced that contained the six Familiarisation Cries 

( familiarisation tape ) , with a seven second pause between each cry . 

Tes t  Cries . Prior to the Home Phase , it was not possible to 

determine the number of cries to be included in the analysis . This 

number depended upon : (a ) the number of cries emitted by each 

infant , (b ) the number of cries rated by each mother , and (c ) the 

number of rated cries successfully recorded . 

In order to examine these fac tors , the occurrences o f  each 



infant ' s  crying over the recording period were pl�tted , using both 

the times recorded on tape from the audio-clock and the mothers ' 

diary form records . These plots , attached in Appendix G ,  serve 

several purposes . First , they confirm that the automatic recording 

equipment operated satisfactorily . And most importantly ,  the plots 

indicate that the periods during which cries were rated by the 

mothers are reasonably representative of the total number of cry 

periods of their infant , although none of the mothers rated cries 

during all of these periods . 
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The plots show considerable differences between infants with 

respect to the amount , duration and occurrences of crying behaviour • 

. The plots also show differences between mothers with respect to the 

number of cry bouts rated ( 7- 1 5 ) . An examination o f  these  

differences , howe ver , is  beyond the scope of the present study . 

To facilitate comparisons of the 1 2  mothers , approximately the 

same number of cries ( 7- 9 )  was selected from each , providing a total 

sample of 98 cries . These were the first seven to nine cries rated 

by each mother for which a recorded signal was avai lable for use in 

the Experimental Phase . Within each infant ' s  set of Tes t  Cries , the 

cries were labelled 1 -n ,  where n is the number of cries in a set ( 7 ,  

8 ,  o r  9 ) . By using the times reported o n  the cry rating sheets by 

each mother and the times recorded on the tapes from the audio-clock , 

corresponding cry segments were located and edited onto master tapes . 

Segments of approximately 20  seconds duration were selected from as 

near as possible to the times reported by the mother . The cutoff for 

each segment was made during a pause following an inspiration or 

expiration and attempts were made to select segments with minimal 

background noise and without breaks caused by the VOX switching off . 
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For each infant , the recorded segments of their own cries were copied 

twice onto a single cassette tape in a random order (e . g . , 6 ,  6 ,  3 ,  

3 ,  9 ,  9 ,  1 ,  1 • • •  ) ,  with a 1 5  second pause between each . Each segment 

was preceded by an announcement in the form "Cry One , first time" , or 

"Cry One , second time" . This procedure was adopted because the 

length and number of cry segments and the number of infants 

prohibited the use of repeated presentations of each cry on separate 

cassette tapes . Thus it was necessary to be able to clearly identify 

each cry on a tape . 

Semantic Differential Scales 

The present s tudy employed three sheets of Semantic Differential 

scales : Sheet A ,  Sheet B ,  and Sheet c .  

Sheet A .  This sheet contained two s ets o f  scales , Set A and Set 

B .  Set A was used t o  describe characteris tics of cry sounds , and 

consisted of 1 2  s cales , four selected from each of the three sets of 

BK 1 5  fa9tor-scales employed in Study A .  These scales represent three 

independent factors , labelled Affect , Potency , and Evaluation , In the 

present study these factors are referred to as F 1 , F2 , and F3 , rather 

than BK 1 ,  BK2 and BK3 as in Study A, s ince different numbers of 

scales are involved . Three s cales from the original set of 1 5  ( i . e . , 

BK 1 5 )  were considered inappropriate for the present study and 

deleted ; happy-sad ( from BK 1 ) ,  deep-shallow ( from BK2 ) , and 

colourful-colourless ( from BK3 ) . The removal of one scale from each 

factor had the advantage of reducing the size of the scale set , 

thereby reducing the time requirement of the mothers • · rating tasks 

without altering the relative weightings of the factors or 

appreciably reducing the usefulness of the scale set . The BK 1 scale 

(happy-sad ) was deleted because the present study did not examine 



vocal isations assoc iated with pleasure/happiness but only cries 

associated with some degree of distress . The BK2 scale 

(deep-shallow ) was deleted because it appears to relate more to 

breathing than to cry sounds .  The BK3 scale (colourful-colourless ) 

was deleted because of its lack of face-val idity in Study A .  And 

although it showed low factor loadings in Study A ,  scale B 1 2  

(intentional-unintentional ) was retained ( now labelled A1 0 )  because 

the attribution of intent is of theoretical significance . 

69  

Set B consisted of 1 0  mood adj ectives that describe mothers ' 

emotional reactions to their infant ' s  crying and mothers ' fee lings 

toward their infants .  The MR 1 8  scales from Study A were not used 

because of serious difficulties with face validity . The Set B scales 

scales were selected in part from those reported by Frodi et al . 

( 1 978a , 1 978b ) , with additional scales added that seemed pertinent to 

the Empathy , Aversive Stimulus and Attributional Models of crying . 

Bipolar scales rather than Likert-type scales (cf . Frodi et al . 

1 97 8a , 1 97 8b )  were used to be consistent with the Set A format . 

Individual s cales within a s cale set are label led as follows : 

Set A = A 1 -A4 ( F 1 ) ,  A5-A8 ( F2 ) , A9-A1 2  ( F3 ) ; Set B = B 1 - B 1 0 .  The 

scales comprising Set A and Set B are shown in Table 1 2 .  

Sheet  B. This sheet also contained a set of Set A and Set B 

scale s , as on Sheet A ,  along with two questions and spaces for 

recording the date and times of rating . The two questions were 

placed at the bottom . of the sheet . They were : "What is i t  about the 

crying that makes you feel this way?" ; and "Why do you think your 

infant is crying?" . 

Sheet c .  This sheet contained three sets o f  scales : Set c ,  Set 

D ,  and Set E .  Set C was simply Set B arranged i n  a different random 
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order . The mothers used Set C to describe the feelings that resul ted 

from their infant ' s  responses to their interventions . Set D 

consisted of five s cales for describing the infants '  responses to 

interventions . Set E consisted of five scales on which the mothers 

described how they felt prior to the cry bout . The mothers were also 

asked to indicate what they were doing when the crying began . The 

information on Shee t  C is not considered in the present analysis . 

Response booklets , consisting of multiple copies of Sheet A plus 

an instruction sheet ( IA) , were used in the Familiarisation Phase for 

rating the Familiarisation Cries , and in the Experimental Phase for 

rating the Test Cries . In the Home Phase , the mothers were provided 

with a booklet consisting of twenty alternating copies of Sheets B 

and C ,  with an instruction sheet ( IB )  on the front cover . 

Instruction sheet IA and Sheet A are included in Appendi x  H ;  

Instruction sheet IB , Sheet B ,  and Sheet C are included in Appendix I .  

Procedure 

The present s tudy was conducted in three phases ,  referred to as 

the Familiarisation Phase , the Home Phase , and the Experimental 

Phase .  

Famil iarisation Phase . The mothers ' task in the this phase was 

to rate the six Familiarisation Cries , the objectives being (a ) to 

familiarise the mothers with the scales and rating procedures ,  and 

(b ) to enable _ the mothers to become proficient in using the s cales . 

The cry rating data was not intended for analysis . The purpose was 

to prepare the mothers for the Home Phase , where they were required 

to rate their own infant ' s  crying prior to intervention . Thus they 

needed to be able to use the scales quickly and without confusion . 
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For this reason identical sheets ( Sheet A) o f  scales were used for 

all cries . The possibility of the mothers developing a response set 

was considered preferable to the increased chance of unintentionally  

checking the wrong end of a scale if the scales were re-ordered and 

the polarities reversed in a random fashion . 

Each mother was contacted by telephone when her infant was 

approximately 1 0  days old , in order to explain the nature of the task 

and arrange a suitable time to visi t . When each mother was visited 

in her own home by the author , the task was explained in detail . 

After hearing the familiarisation tape , the first Familiarisation Cry 

was rated for practice . Any questi ons were answered and the 

remaining Familiarisation Cries were rated in turn . Each cry was 

played repeatedly until the rating was completed , with a 30 second 

pause between cries while the cassette was being rewound and the next 

tape loaded . All mothers were played the cries in the same order 

( 1 - 6 ) . 

At the completion o f  the task the nature of the Home Phase was 

outlined and arrangements were made  to make contact again by 

telephone when the infant was approximately one month old . 

Home Phase . In this part of the study , each mother was involved 

in several tasks . 

One task was to rate their own infant ' s  crying as i t  occurred on 

various occasions over a 48 hour period . On each occasion , the 

mothers firs t  rated the crying (on Sheet B) prior to intervention , 

then again (on Sheet C ) after they had finished attending to their 

infant . An important part of this task was to record the exact time 

the cries were rated so that the recorded time-tone.s from the 

audio-clock could be used to locate the corresponding cry recordings . 



For this reason , the mothers were provided with a pocket calculator 

(Casio AQ- 2200 ) with a c lock display (hours , minutes , seconds ) that 

had been synchronised with the Audio-Clock . 
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The second task was to complete a Diary Form , recording the 

infant ' s  state (awake , asleep , crying ) during e ach 1 5  minute period , 

feeding t imes , times at which the crying was rated , and any periods 

of absence from the home . 

The third task conce rned the recording of the infant ' s  crying . 

The mothers ' responsibi lities were : (a ) to ensure that the power was 

not disconnected from the recording equipment , ( b )  to ensure that the 

microphone was kept near the infant at all times , (c ) to check that 

the VOX was working , and (d ) to change the cas settes as necessary . 

No other involvement with the equipment was required . 

Each mother was contacted by telephone to arrange a convenient 

time to begin the recording/rating tasks . Typically , a study began 

on a Monday or Thursday morning at approximately 9 . 00 am , and 

finished on the following Wednesday or Saturday at approximately 

1 0 . 00 am . On arriva l , the equipment was set up by the author , and 

operating instructions given . This  involve d  a demonstration of how 

to change cassettes (one side only was used ) and where to position 

the micro phone . The microphone was mounted on a lightweight 

adjustable stand and had a 1 2  metre extension lead enabling it to 

reach any room in the house without moving the tape-recorder . 

The mother was given a clipboard and _pen , a rating booklet 

sufficient for 20 cry bouts , an ins truction sheet , a diary sheet , the 

calculator/clock ,  a summary sheet of the tasks , and the author ' s  

contact telephone number . 

A brief pre-arranged visit was made by  the author in the early  
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afternoon of the firs t day of recording to check the e quipment and to 

ensure there were no problems . At the end of the 48 hour period the 

exercise was discussed with the mother and the third phase of the 

study outlined . 

Experimental Phase . In this phase , the task for each mother was 

to rate tape-recorded cries (Te s t  Cries ) from her own infant . After 

arranging a suitable time by telephone , each mother was visited by 

the author approximately one week after  the 48 hour recording . After 

the nature of the task was explained , the mother rated each Tes t  Cry 

in turn using Sheet A .  Each - cry was played twice , the  firs t time for 

rating on the Set A scales , and the second time for rating on the Set 

B scales . Rating s tarted as soon as a cry began . When the cry 

ended , the tape-recorder was s topped until  all of the Set A scales 

were completed , then the second occurrence of the cry was played 

while it was rated on the Set B scales . 

Results 

HOME PHASE 

Relationships between s cales . To e xamine the relationships 

between the various scales in  Set A and Set B ,  the ratings on all 22 

scales of the 98 cries were subjected to a factor analysis ( SPSS) . 

As in Study A ,  the method used was principal factoring with 

iteractions ( PA2 ) , with orthogonal varimax rotation . The resulting 

rotated factor matrix is shown in Table 1 2 .  

In marked contrast to previous analyses involving Set A scales 

(e . g . , Brennan & Kirkland , 1 982 , 1 983 ; Study A ) , F1 has not emerged 



Table 1 2  

Factor Loadings for the SetA and Set5 Scales : 

FACTOR 1 
SetA 

A1 PLEASANT-UNPLEASANT 0 . 48745 
F1  A2 SOOTHING-AROUSING 0. 1 1 7 1 1  

A� RELAXED-TENSE 0 . 3 0ij 1 0  
A CAI.Jo!-AGITATED 0. 1 0  04 

A5 WEAK-STRONG 0 . 2 1 9 1 5  
F2 A6 LIGHT-HEAVY 0 . 1 �222 

�� SMALL-LARGE 0 . 2  777 
THIN-THICK 0 . 1 2470 

A9 U�IMPORTANT-IHPORTANT -0. 06069 
F3 A 1 0  UNINTENTIONAL-INTENTIONAL -0 . 04 1 0 1  

A 1 1 MEANINGLESS-MEANINGFUL -0.067 1 1  
A 1 2  INSINCERE-SINCERE -0. 00220 

SetS 

51  SYMPATHETIC-UNSYMPATHETIC o. 1 2260 
B2 NOT DISTRESSED-DISTRESSED 0 . 57004 

�4 NOT ANXIOUS-ANXIOUS 0. 6233� 
CAI.Jo!-AGITATED o . l42 

55 IN CONTROL-CONTROLLED o. 22 1 4  
B6 NOT GUILTY-GUILTY 0 . �65�8 

g� NOT RESENTFUL-RESENTFUL o. 57 1 
NOT ANNOYED-ANNOYED 0 . 8 5�67 

B9 NOT ANGRY-ANGRY 0 . 8 1  43 
B 1 0  ACCEPTED-REJECTED 0 . 64953 

EIGENVALUE 7 . 24473 
PCT OF VAR 5 3 . 6  
CUM PCT 53. 6 

FACTOR 2 F ACTOR 3 

0 . 36�4l o .  24790 
0 . �6 3 0 . 57609 
o. 3 1 04 0 . 1 2  83 
0 . 59749 0 . 29629 

0 . 6�8�0 0 . 24668 
0 . � 6 0 0 . 1 4�68 
o. 6 89 0 . 1 7  68 
0 . 6834 1 0 . 02006 

0 . 02859 0 . 70201 
-0. 224 1 0  0 . 1 1 405 

0 . 20984 0 . 8 1 7 4 5  
0 . 09285 0 . 7806 1 

o. 1 0700 - 0 . 6 1 648 
0 . �2006 - 0 . 02656 
o .  9l 1 3  0 . 02233 
0 . 3 1  73 - 0 . 054 9 
0 . 0239 0 . 027 1 1  
0 . 27530 - 0 . 0454 1 
0 . 2023l -0 . 04�60 
0 . 07d - 0 . 1 4  00 
0 . 20 3 , - 0 . 1 2d74 
0 . 1 37 5 o .  1 4  96 

3 . 38920 1 . 55353 
2� . 1  1 1 . 5  
7 . 7  90 . 2  

Home Phase . 

FACTOR 4 FACTOR 5 

0 . 1 204l o .  3238l 
0 . 1 1 55 0 . 3 1 3� 

- 0 . 0 37 49 0 . 1 60 7 
0 . 07222 0 . 24465 

0 . 00031 0 . 00720 
0 . 075�4 0 . 0 8 1 6 3  

- 0 . 009 0 -0. 1 8 1 �7 
- 0 . 12798 - 0 . 061  0 

0 . 02046 0 . 0��90 
0 . 00 1 75 -0 . 0  99 

-0.09529 - 0 . 1 05 3 1  
-0.  12242 - 0 . 04426 

0 . 7 1 �68 0 . 0427 1 
- 0 . 0� 10 0 . 2 5 1 74 
-0 . 3  450 0 . 2�67� 
- 0 .  122�5 0 . 2  73 
- 0 . 1 5 1  1 0 . 1 5905 
-0. 4 1 9 1 � - 0 . 0 1 945 

0 . 0�72 -0. 1 0 1 69 
o . o  g83 - 0 . 05296 
0 . 20 1 2  -0 . 0 1 72 
0 . 07 8 1 9  -0. 1 4080 

0 . 82 1 64 0 . 49929 
6 . 1 3 . 7  

9 6 . 3  1 00 . 0  

as an independent factor . Two o f  the F 1  scales ( A3 ,  A4 ) load on 
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COMMUNALITY 

0 . 5�497 
0 . 5  8l5 
0 . 534 0 
0 . 52068 

0. 59683 
0 . 664�2 
0. 876 7 
0. 503 1 9  

0 . 50772 
0 . 06694 
o . p693 
o .  3492 

0 . 92056 
0 . 50 1 09 
0 . 72227 
0 . 74 1 80 
0 . 436�9 
0 . 574 0 
0 . 7� �0 
0 . 7  9 6 
0 . 7�240 
0 . 4  902 

Factor 2 which primarily represents F2 , and , although scales A 1  and 

A2 also load moderately on Factor 2 ,  A1 loads mainly on Factor 1 ,  

which represents the Set B scales ; and A2 loads mainly on Factor 3 ,  

which represents F 3 .  As in Study A ,  A 1 0 ( intentional-unintentional ) 

does not load on any of the factors . 

From Table 1 2  it would seem that Factor 1 represents the 

mothers ' affective reactions to the cries ' ( Set  B) and the 

unpleasantness of the cry sounds ( A 1 ) .  Factor 2 represents the 

affective and physical characteristics of the cry sounds ( A 1 , A2 ; F2 

[ A5-A8 ] ) , the s tate of the infant ( A3 ,  A4 ) , and feelings o f  anxiety 

(B3 ) . Factor 3 represents mothers ' evaluations of the cries ( F3 

[ A9-A 1 2 ] )  and sympathy ( B 1 ) .  And Factor 4 represents feelings (or a 

lack ) of sympathy ( B 1 ) and guilt ( B6 ) . For Factor 5 ,  however , none 
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of the scales have appreciable loadings , the highest being on scales 

A1 and A2 . 

The splitting o f  the F 1  scales across three factors sugges ts 

that the mothers have made a distinction between pleasantness , 

arousal , and the state o f  the infant ( tense , agitated ) .  Furthermore , 

except for B3 (anxious ) ,  which loads moderately on Factor 2 ,  and B 1  

(unsympathetic ) , which loads o n  Factor 3 ,  the Set B scales are quite 

independent of the Set A scales except for A1 (unpleasant ) .  That is , 

the negative feelings described by Set B appear to correspond to the 

unpleasantness ( A 1 ) of the cries but not to the arousing qualities 

( A2 ) , the state of the infant ( A3 ,  A4 ) ,  the physical qua lities ( F2 ) ,  

or the mothers ' evaluations of  the cries ( F3 ) . 

Dichotomous rating categories . Given current interest in the 

"aversiveness" of crying , it would seem pertinent to examine those 

cries perceived as having negative affective characteristics ( i . e . ,  

high F 1  ratings ) and/or that evoked negative affective react ions from 

the mothers ( i .e . ,  high Set B ratings ) .  In order to do this , each 

7-point scale on Set A and Set B has been collapsed into two 

categories by receding 1 ,  2 ,  3 ,  and 4 as 1 ,  and 5 ,  6 ,  and 7 as 2 .  

Originally , the Set A scales were bipolar with categories 1 ,  2 ,  and 3 

described by the left-hand label , 4 being neutral , and categories 5 ,  

6 ,  and 7 described by the right-hand labe l . After receding , the 

s�ales have become essentially unipolar , and only the right-hand 

scale labels apply . Thus pleasant-unpleasant becomes not 

unpleasant-unpleasant , soothing-arousing becomes not 

arousing-arousing , and so on . This interpretation of the dichotomous 

categories (henceforth referred to as DC ) has also been adopted for 
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the Set B scales even though six of the scales (B2 ,  B3 , B6 , B7 , B8 , 

B9 ) are unipolar . Whilst this means that the number of negative 

responses on the six unipolar scales errs on the conservative side , 

this approach avoids a possible source of error . Namely ,  as the 

bipolar and unipolar scales were intermixed in the same scale set , it  

is possible that with the unipolar scales the mothers may have used a 

4 rather than a 1 for "neutral" and a 5 rather than a 2 for " slightly 

negative" as they would for bipolar scales . I f  this was the case , 

more negative responses are reported than actua l ly occurred . This 

possibility i s  suggested by the bimodal distributions of the 7-point 

Set B ratings shown in Table 1 3  where , in contrast to the Set A 

scales , the Set B scales have one mode of 1 and a second mode of 4 or 5 .  

The proportion o f  cries in each of the DC categories are also 

shown in Table 1 3  for the Set A and Set B scales .  For the Set A 

scales , the proportion of  cries in each DC category differs 

considerably between the three s ets of factor scales ( F 1 , F2 , and 

F3 ) , and between A 1  and the o ther three F1 scales ( A2 ,  A3 , and A4 ) . 

While many of the cries ( 63-8 0 )  received DC ratings of 2 on scales 

A2 , A3 , and A4 (F 1 ) and on s cales A9-A1 2  (F3 ) , only approximately 

half of the cries ( 38- 5 6 )  regeived such ratings on scale A1 or scales 

A5-A8 ( F2 ) . Thus , far more cries were perceived as arousing ( A2 )  

than unpleasant ( A 1 ) o r  potent ( F2 ) . 

For the Set B scales , the number of cries with DC ratings or
· 

2 

was generally much lower than for the scales in Set A .  The feelings 

most frequently reported by the mother� ( the actual number shown in  

parentheses ) were : anxious ( 37 ) , agitated ( 36 ) , distressed ( 32 ) , 

annoyed ( 25 ) , controlled ( 2 4 ) , and resentful ( 1 9 ) . Relatively few 



Table 1 3  

Frequency Distributions across the Seven-point and Dichotomous (DC) 

Categories of the Set A and Set B Scales : Home Phase . 

Seven-point DC 
Categories Categories 

2 3 4 5 6 7 2 
SetA 

A1  PLEASANT-UNPLEASANT 4 6 1 0  28 24 �� 1 1 48 50 
F 1  A2 SOOTHING-AROUSING 0 2 7 1 2  �� 2 1  21  n �� RELAXED-TENSE 3 1 1 � 1 8  1 6  6 35 

CALM-AGITATED 2 1 1 5  33 24 15 26 72 

F2 �� WEAK-STROMJ 6 4 1 8  1 8  30 1 9  � 42 56 
LIGHT-HEAVY 8 1 5  20 17 22 1 0  60 �8 

n SHALL-LARGE � 1 2  2 1  1 5  �g 1� 4 �g 4� THIN-THICK 9 1 2  25 

A9 UNIMPORTANT-IMPORTANT 6 9 7 1 0  22 �� 1 � 32 66 
F3 A 1 0  UNINTENTIONAL-INTENTIONAL 6 � 6 1 0  4 1  �� A� A 1 1 MEANINGLESS-MEANINGFUL 0 4 1 2  29 2 1  30 

A12 INSINCERE-SINCERE 1 2 7 1 6  33 22 1 7  ·26 72 

Set8 

8 1  SYMPATHETIC-UNSYMPATHETIC 2 1  2 1  27 1 6  6 5 2 �� �3 82 NOT DISTRESSED-DISTRESSED �3 �� 
1� 22 22 3 1 

g� NOT ANXIOUS-ANXIOUS 1 4  25 4 61  �� CALM-AGITATED 24 1 1  1 1  2 1  1 2  3 62 
g� IN CONTROL-CONTROLLED 30 1 2  1 1  2 1  l 1 0  7 A� 2 4  

NOT GUILTY-GUILTY 35 1 4  1 1  �� � 2 1 1 
gA NOT RESENTFUL-RESENTFUL 30 1 5  8 1 5  1 79 1 9  

NOT ANNOYED-ANNOYED u 1� 7 1 8  1 5  4 � �� 89 NOT ANGRY-ANGRY H 2 5  7 5 2 
8 1 0  ACCEPTED-REJECTED 5 1  5 3 1 89 9 

Note. N • 98 

cries made mothers feel angry ( 1 4 ) , unsympathetic ( 1 3 ) ,  gui l ty ( 1 1 )  

or rej ected ( 9 ) . C learly , mos t  of the cries did not evoke negative 

affective reactions in mothers , even though , on the basis of  the DC 

ratings shown in Table 1 3 ,  a substantial proportion of these same 

cries were considered unpleasant , arousing , strong , and important . 

Cross-tabulations of Set A and Set B responses (DC = 2 ) . The 

11 

relationships between the Set A and Set B scales for cries with high 

DC ratings (DC = 2 )  are shown in Table 1 4 .  

For many o f  the scale interactions the proportion o f  cries with 

high DC ratings on both scales is generally in the order of 70%- 1 0 0% ,  

with most above 60� . There are , however , some cases where the 

proportion of cries in common is less than 60% , sugges ting that 

certain reactions are more l ikely to be associated with particular 



Table 1 4  

Proportion o f  Cries with High DC Ratings ( DC = 2 )  on both SetA 

and Set8 Scales : Home Phase . 

SetA 

Set8 A1 A2 A3 A4 AS A6 A7 A8 A9 A 1 0  A1 1 

8 1  7 9 7 1 1  sZ 5 5 4 5 8 6 
JNC 54 69 54 85 39 39 31 39 62 46 

82 27 30 29 30 28 22 24 22 28 24 29 
JNC 84 94 9 1  94 88 67 75 69 88 75 9 1  

83 26 a� a� 34 a� 24 27 24 27 26 a� JNC 70 92 65 73 65 73 70 

84 ag a� ag g� gg �� 27 �� 25 25 a� JNC 75 69 69 

85 1 5  22 1 8  2 0  1 8  12 J� 1 4  1 7  1 7  1 9  
JNC 6 3 92 75 83 75 50 58 7 1  7 1  79 

86 1 1  1 0  8 
8� 8� 64 8 8 

64 8 
8� JNC 100 9 1  7 3  73 73 73 

87 1 5  1 8  1 7  1 5  1 4  1 0  12 14  1 2  1 5  16  
JNC 7 9  95 90 79 74 53 63 74 63 79 84 

88 1 8  2 1  �� 1 8  A� 1 1  1 4  1 6  1 3  20 20 
JNC 72 84 72 44 56 64 52 80 80 

89 1 2  1 3  1 1  1 2  1 2  7 1 0  8 6 8 10 
JNC 86 93 79 86 86 50 7 1  57 4 3  57 71 

8 1 0  · 8 9 8 9 9 6 8 
7� 8 8 9 

JNC 89 1 00 89 1 0 0  1 0 0  6 7  89 89 89 1 00 

Total 50 77 63 72 56 38 45 48 66 73 80 

Note . NC = Number of cries with a high DC rating on that SetB scale. 

cry characteristics . 

7 8  

A 1 2  NC 

5 1 3  
39 

26 32 
81  

a� 37 

a� 36 

1 7  24 
7 1  

8� 1 1  

1 6  1 9  
84 

1 8  25 
72 

6� 1 4  

9 9 
1 00 

72 

Three subsets of Set B scales are discernible in Table 1 4 .  The 

first subset is comprised of scale B 1  ( unsympathetic ) ,  which was 

typically associated with cries lacking the characteristics 

represented by high DC ratings on the Set A scales . For example , 

with the exception of  A2 (arousing ) ,  A4 (agitated ) ,  and A 1 0  

( intentional ) ,  less than 55% o f  cries that evoked an unsympathetic 

reaction had high DC ratings on the remaining Set A scales . 

The second subgroup is comprised of B2 (distressed ) ,  B3 

(anxious ) ,  B4 (agitated ) ,  B6 (guilty ) and B 1 0  ( rejected ) .  In 

contrast to B 1 , all of these reactions were typically associated �ith ) 

cries having the characteris tics represented by high DC ratings on 
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all  of  the Set A scales . 

The third subgroup is comprised o f  BS (controlled ) ,  B7 

(resentful ) ,  BS (annoyed ) and B9 (angry ) .  These scales all have a 

relatively low proportion o f  cries with high ratings on certain 

scales . Specifically , BS is low on A6 (heavy ) ,  A7 (large ) ,  and AS 

( thick ) , and also comparat ively low on A 1  (unpleasant ) compared with 

the rest of the Set B scales , except  B 1 . B7 is low on A6 (heavy ) . 

BS is low on A6  (heavy ) ,  A7 (large ) and also A9 ( important ) .  And B9 

is low on A6 (heavy ) ,  AS ( thick ) and also A9 (important ) and A 1 0  

(intentional ) .  These resul ts sugges t  that the reactions associated 

with various degrees of annoyance/anger were commonly associated with 

" quieter" or less " potent" crying (not heavy , large , or thick )  that 

were considered not important , as well as with cries that were  

" potent" and considered important . 

ADC cry categories . The cross-tabulations do not show the 

interactions between the scales within scale Set A. To obtain a more 

detailed description of the cry characteristics associated with the 

Se t  B reactions , each cry has been classified into one of 1 6  

categories on the basis o f  their DC ratings on four Set A scales 

(henceforth referred to as the ADC s cales ) :  A 1  (not 

unpleasant-unpleasant ) ,  A2 (not arousing-arousing ) , AS (not 

strong-strong ) and A9 (not important-important ) .  Two o f  these scales 

( A 1  and A2 ) were selected from F1 ( Affect ) because both pleasure and 

arousal have consistently emerged as two independent dimensions of 

affect (Russell , 1 97 S ) , and also appear from the factor analysis to 

represent different factors (see Table 1 2 ) . The remaining two scales 

( AS ,  A9 ) were selected on the basis of face validity to represent F2 
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( Potency ) and F3 ( Evaluation ) respectively . 

The relationships between the· four ADC s cales is shown by the 

breakdown at the top of Table 1 5 ,  where each cry category is labelled 

with a letter preceded by a number referring to the level of the 

breakdown . The sign ( +  or - )  indicates whether the DC rating was 1 

( + )  or 2 (- ) ,  and identi fies the appropriate ADC scale label . The 

number under the sign specifies the number o f  cries in the category . 

For example , level 1 shows the breakdown o f  scale A 1  into two 

categories ( 1a and 1 b ) , level 2 shows the cross-tabulation of scales 

A 1  and A2 , producing four categories ( 2a ,  2b , 2c , 2d ) ,  and so on . 

Table 1 5  
Frequency of  SetB Ratings (DC : 2) in each ADC Category: 11ot1e Phase • 

Scale ADC Category Total 

1a 1b . + 
A1 NOT UNPLEASANT( +) + -

UNPLEASANT( - )  48 50 48 50 
2s 2b 2c 2d 

A2 NOT AROUSING (+) + - + 
AROUSING( - ) 19 29 2 48 2 1  11 

NOT STRONG ( +) 
3a 3b 3c 3d 3e 3f 3g 3h 

AS + - + - + - + 
STRONG ( - ) 17 2 16 13 2 0 1 41 42 56 

4a lib 4c 4d 4e 4r 4g 4h 4i 4j 4k 41 411 4n 4o 4p 
A9 NOT IMPORTANT ( + )  + + - + - + - + - + - + + -

IMPORTANT(- ) 13 4 1 1 5 1 1  2 1 1  1 1 0 0 1 6 9 32 32 66 

B1 UNSYMPATHETIC 4 1 1 1 
3� � 85 1 3  

column J 3 1  20 9 17 
B2 DISTRESSED 1 1 

21 
2 

3� 
22 66 32 

column J 8 25 33 69 
B3 ANXIOUS 

2�  
1 2 1 4 1 

5� 
20 61 37 

column J 25 18 50 36 100 63 
B4 AGITATED 

2�  21 
1 1 1 6 21 62 36 

column J 100 100 17 67 66 
B5 CONTROLLED 1 1 1 1 5 1 1 4 

2X 
74 24 

column J 8 25 20 9 45 100 17 44 
B6 GUILTY 1 1 

3� 
6 87 1 1  

column J 100 100 19 
B7 RESENTnJL 1 1 2 1 1 1 4 8 79 1 9  

column J 20 9 18  100 100 1 1  44 25 
B8 ANNOYED 

2� 
2 2 1 1 1 

5� 
10 73 25 

qolumn J 40 1 8  100 100 17 31 
B9 ANGRY 1 1 1 6 5 84 1 4  

column J 8 9 100 67 16 
B 1 0 REJECTED 1 

1 1  2� 89 9 
column J 9 
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Category 1 a  contains 48 cries that have DC ratings o f  1 on scale A 1 ; 

that is , they are not unpleasant ( + ) . Category 1 b  contains 50 cries 

with DC ratings of 2 on scale A 1 ; that  is , they are unpleasant (- ) .  

The total number of cries with DC ratings of 1 ( + )  or 2 (- ) are 

shown for both the ADC and Set B  scales in the right-mos t columns 

labelled "Total" . The totals for the ADC scales show that whereas 77  

of the cries were perce ived as arousing and 66 were important , jus t  

56  were strong and only 5 0  were unpleasant . The cross-tabulations of 

scales A 1  and A2 sugges t  the cries tend to be arousing whether they 

are unpleasant ( 2d )  or not ( 2b ) , whereas unp leasant cries are mostly 

arousing ( 2d ) . Few cries that are neither unpleasant nor arousing 

( 2a )  are strong ( 3b ) , and few cries that are unpleasant and arousing 

( 2d )  are not strong ( 3g ) . However , cries that are not unpleasant may 

be arousing regardless of whether they are s trong ( 3d )  or not ( 3c ) . 

At level 3 ,  mos t  of the cries are accounted for by only four of  

the 8 categories ( i . e . ,  3a , 3c , 3d , and 3h ) ,  and , except in 3a , most 

of the cries in these categories are " important" .  By level 4 ,  only 

eight of  the possible 1 6  categories contain more than one to two 

cries . A comparison of  3a with 3c , which d iffer only in arousal , 3c 

with 3d , which differ only i n  s trength , and 3d with 3h ,  which differ 

only in unpleasantness ,  sugges ts that the importance of a cry is  

dependent more upon its arousing qualities than its s trength or  

unpleasantness . Whereas unpleasant , arousing , strong cries ( 3h )  tend 

to be considered important ( 4p ) , i t  is notable that nine of the 4 1  

cries with these characteristics are not rated ·as important ( 4o ) . 

The relationships between the cry characteristics and the 

mothers ' affective reactions are shown in the lower portion of Table 

1 5  which reports , for each Set B scale , the number of cries in each 



ADC category with DC rat ings of 2 .  These numbers are also reported 

as a percentage (col . % )  of the total number of cries in that ADC 

category ( 4a- 4p ) . 
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Two points emerge regarding the relationship between the ADC 

categories and the Set B responses . Firs t , none of the 1 0  affective 

reactions are restricted to a particular ADC category . Even scales 

B6 , B9 , and B 1 0 ,  which have the most restricted range , describe cries 

in four , five , and three categories respectively .  The remaining Set 

B scales describe cries in six categories or more . Second , most o f  

the affective reactions are evoked b y  cries i n  just four categories : 

4a , 4h , 4o , and �p . The categories with the greatest proportion o f  

cries o n  each sca le are those where the cries are unpleasant , 

arousing , and s trong , regardless of  whether they are considered 

important ( 4p )  or not ( 4o ) . However , cries need not necessar il y  be 

unpleasant to evoke negative reactions ( see 4h ) and negative 

reactions were even evoked by cries havi ng the least negative or 

compelling charac teristics ( 4a ) . Furthermore , even in category 4p , 

which accounted for a s ubstantial proportion o f  the negative 

reactions on most of the Set B scales , l ess than 70� ( 9�-69� )  of  the 

cries (i . e . , those that  were unpleasant/arousing/strong/important )  

actually evoked a negative response on a particular scale . And the 

proportion of negative Set B reactions evoked by cries that were 

unpleasant/arousing/strong/not important ( 4o )  was less that 6 8� 

( 1 1 �- 67� ) . 

ADC patte rns for individual mothers . Differences in the 

proportions of cries in the cry categories 4a , 4h , 4o , and 4p on some 

of the Set B scales may be a reflection of differences between 



mothers rather than an indication that certain cry characteristics 

are generally associated with particular affective reactions . This 

83 

is demonstrated in Table 1 6 ,  which shows the number of cries rated by 

each mother in each of the 1 6  cry categories . Differences between 

Table 1 6  

Cries Rated by each Mother in each ADC Category : Home Phase . 

ADC Category 

Mother 4a 4b 4c 4d 4e 4f 4g 4h 41 4j 4k 41 4m 4n 4o 4p Total 

M 1  6 7 
(P)  9 1 0  

M2 4 2 9 
( P )  4 2 10 

M3 2 4 9 
( P )  2 4 1 0  

H4 4 2 7 
( P )  6 3 1 0  

M5 6 8 
( P )  8 10 

H6 2 6 9 
( P )  2 7 10 

H7 2 2 7 
( P )  3 3 1 0  

M 8  2 2 7 
( P )  3 3 1 0  

M 9  � 2 9 
( P )  2 1 0  

H 1 0  2 
� 

9 
( P )  2 1 0  

M 1 1  2 2 3 9 
( P )  2 2 3 1 0  

H 1 2  2 5 8 
( P )  3 6 1 0  

NC 1 3  4 5 1 1  2 1 1  0 0 6 9 32 

NH 4 4 5 4 2 6 0 0 5 5 8 

Note . ( P )  = Proportion of cries out o f  1 0  i n  each category . 
NC = Number of cries in category . 
NM = Number of mothers using category . 

the mothers have emerged in three respects : (a )  in the particular 

cry categories that describe their infant ' s  cries , ( b )  in the number 

of _ cry categories that describe their infant ' s  cries , and (c ) in the 

number of cries from each infant in a particular cry category . 

Whilst  only category 4p contains cries rated by more than hal f of the 

mothers , for all of the mothers , except M5 , there are at leas t two 



- cries in category 3h ( i . e . , 4o/ 4p ) ; that is , cries that are 

unpleasant ,  arousing , and s trong . 

It  would seem from Table 1 6  that the pattern o f  distributions 

evident in Tables 1 2  and 1 3  do not represent the responses of a 

homogeneous group of mothers , but reflect the peculiar ities of 1 2  

individuals . This matter  i s  followed up below .  
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Scale set responses of individual mothers . In order to examine 

the variation in responses from each mother and the variation o f  

responses across all 1 2  mothers , mean ( 7-point ) ratings were computed 

for each cry on each scale set . The use of  mean factor-scale ratings 

is common in semantic differential studies ( see Osgood et al . ,  1 95 7 ) . 

And although the four F 1  scales ( A 1 - A4 )  did not load on the same 

factor (see Table 1 2 )  the various possible combinations of the 

ratings on these scales do provide a continuum that ranges from 

positive to negative with respect to affective cry characterisitcs , 

thus justifying the use o f  mean F 1  ratings . It  is also acknowledged 

that the Set B scales , although loading on a single factor (see Tab le 

1 2 ) , do represent a variety of  reactions . Thus , identical mean 

ratings for the Set B scales may represent quite different 

combina tions of reactions . The means do , however ,  provide an 

indication of the degree to_ which positive or negative feelings were 

evoked by the cries , even if the e xact nature of these reactions is 

obscured . The original data from which the means were computed are 

reported in Appendix J .  

The distribution o f  the cries i n  terms of their mean ratings are 

shown in Figures 6-9 for scale sets F 1 , F2 , F3 , and Set B 

respectively . The labels  o f  the scales comprising these scale sets 
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are shown in Table 1 2 .  

In Figures 6-9 ,  a separate column i s  used for each mother , whose 

infant ' s  cries are identified by numerals . Solid vertical lines 

ind icate the range of mean s cale ratings from each mother . The 

descriptions of the highest ratings ( 7 . 0 ) in each figure are provided 

by the right-most terms of the bipolar scales in Table 1 2 .  

A comparison of mothers ' mean ratings in Figures 6- 9 shows their 

infants ' cries to di ffer considerably with respect to their highes t ,  

lowest , and range of mean ratings on each of the sets of scales , yet 

there is considerable overlap in ranges across most mothers . 

Although a few mothers have a rather limited range of mean ratings on 

some of the s cale sets (e . g . , F 1 : M 1 , M4 , M5 , M 1 2 ;  F2 : M5 ; F3 : 

M3 , M4 , M 1 2 ;  Set B :  M4 , M5 ) only three of the mothers (M4 , M5 , M 1 2 )  

show restricted ranges on more than one scale set . The wide range o f  

mean ratings for the remaining nine mothers i s  of particular 

interest ,  for this demonstrates considerable variability in their 

infants ' cries , and highlights one of the difficul ties associated 

with the sel�ction of a cry or cries typical or representative of a 

particular infant . Different random samples of single cries from 

each of these n ine infants would lead to quite different conclusions 

regarding the nature and e ffect� of the cries . C learly , it would be 

inappropriate to simply use mean ratings of a random selection of 

cries from a particular infant to represent that infant ' s  cries , or 

to simply select a single cry sample on the assumption that one cry 

is representative of an infant ' s  cry repertoire . 

DC response patterns of individual mothers . To e xamine the 

individual response pat te rns more closely , the frequencies of 
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Mother 

Mean 
!41 �2 . M3 M4 M5 M6 M7 M8 M9 M 1 0  M1 1 M12 

7.0 
6 . 75 2 3 , 6  2 
6 . 5  5 2 8 4 , 9  
6 . 25 3 4 
6 . 0  6 8 8 3 , 5  8 
5 . 75 1 , 3, 5 5 2 2 , 5  
5 . 5  

4 , 7  
3,4 6 4 6, 7  1 , 7  7 

5.25 7 4 1 , 6  9 3 ,7  7 6 3 ,7  
5 . 0  3 8 6 1 , 2 , 
11 . 75 9 9 2 , 5 ,  2, 5  4 2 9 

�
· 5 

4 . 5  
6,7 

5 1 3 , 7  
11.25 6 4 , 8 1 , 4 2 
4 . 0  - - - - - - - - - - - - - - - - - 2 1 - - 7 - - 7 , 8 - - -
3 - 75 3 , 8  6 5 
3 . 5  3 , 6  3 
3. 25 2 , 4  4 9 
3. 0  
2 . 75 
2 . 5  5 
2 . 25 
2 . 0  
1 . 75 5 
1 . 5  
1 .25 
1 . 0  

Figure 6. Mean F1 ratin&a tor tbe cries rated b,- eacb 110tber: Ha.e Pha:le .  

Mother 
M 1  H2 M3 Mll M5 M6 

Mean 
H7 M8 M9 M10 M1 1 M 1 2  

7 . 0  
6 . 75 

�, 3, 

6 . 5  8 
6 . 25 11 
6 . 0  3 3 , 11  
5. 75 2 3 5 9 8 
5 . 5  5 8 11 6 2 
5.25 1 , 7  9 2 5 
5 . 0  2 , 3  7 2 , 7  11 

� , 2 ,  
11 . 75 5 , 6  5 , 6  8 8 
11 . 5  7 2 , 7  2 
11 . 25 5 7 4 9 8 7 

� 11 . 0  - - - - 9 - - 9 - - - - - 1 · � ·  - - - - - - - - 11 - - - - - - - - 4 -
3-75 4 6 , 8 

ij

;8'
7 

1 
3 . 5  , 2 , 3 
3 . 25 6 4 2 6 
3 . 0  2 , 3  11 6 , 7  5 , 6  1 
2 . 75 3 5 7 7 
2 . 5  1 , 6  11 5 , 6  
2 . 25 5 3 
2 . 0  9 
, • 75 3 
1 .  5 
1 . 25 
1 . 0  5 , 7  

Figure 1. Mean F2 ratings tor the cries rated by each mother: Home Phase. 
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Hot her 
_H1 H2 _ H3 H4 H5 H6 H7 H8 H9 H10 H 1  1 H12  

He an 
7.0  5 
6 . 75 4 1 , 7  
6 . 5  G ,4 ,  6 8 7 
6. 25 

, 7 
3 2 

6 . 0  5 2 , 5 , 6 6 , 9  
5 . 75 1 , 6  4 , 5  4 5 3 
5 . 5  2 , 6 ,  5 � , 5 ,  3 , 9  

,:

.
7 5.25 

a

. 7  1 , 3 8 4,7 1 , 3 2 2,

a

, 
5.0 5 2 , 6 ,  6 9 6,  

1 ,2,  
7 4 , 5 , 6  

4 . 75 2,7  1 , 4  7 
4 . 5  4 , 9  4 
4 . 25 �·6 7 4 
4 . 0  - - - - - - - - - - - - - - - - 3 - - 2 - - 3 - - - - - 1 - - - - - - - -

3 . 75 9 5 , 6  
3 . 5  3 2 , 6  

7 
3 . 25 3 2 5 
3 . 0  
2.75 6 
2.5  2 
2 . 25 
2 . 0  
1 .  75 
1 . 5  
1 .25 
1 .0 

Figure 8. Mean F3 ratings ror the cries ratad by each ..,thers &o.e Phaae . 

Hothar 
H 1  H 2  H3 1111 H5 H6 H7 H8 H9 H 1 0  H 1 1  H12 

He an 
7.0 
6.75 
6.5  
6.25 
6.0  
5 . 75 5 
5.5 9 
5.25 
5.0 5 3 3 2 , 8  6 , 8  3 
11 . 75 3 7 5 
11 . 5  5 , 7  2 3 9 6 1 , 6  
11 . 25 2 6 2 

� 

11.0 - - - - 6 - - 5 , 6 ,  11 , 7 - - - 7 - - - - - � ,2;- - -
7 

3-75 6 1 4 11 5 9 2 
3 . 5  2,5  2 , 3 11 7 

3.25 7 4 1 , 8 7 
3 . 0  !·"· 4 , 6  3 
2.75 3 , 8  11 
2.5  9 6 , 7  3 11 ,6,  

7 
2.25 2 9 
2.0  6 5 3 5 , 6  9 
1 .  75 I 

�

, 5 ,  2 
1 . 5 11 

1 · i · 7 5 
1 . 25 

4, ' 7 
5 3 

1 . 0  � ,2,  

Figure 9. Mean SetB ratings Cor the cries rated by each mother :  Home Phase . 



res ponses by each mother on the Set A and Set B scales are shown in 

Table 1 7 .  Only  the number of cries with DC ratings of 2 are 

reported , and , since the primary focus is on mothers ' affective 

reactions to crying , the Set B scales are presented first . 

8 8  

With respect to the Set B scales (see Table 1 7 ) , the mothers 

differ widely in their reactions to cries in terms of:  (a ) the total 

number of negative reactions reported , ( b )  the types of reactions 

re ported , (c ) the range of reac tions reported , and (d ) the frequency 

with which particular reactions are reported . 

To facilitate comparisons of the 1 2  mothers , the data in Table 

1 7  has been arranged acco rding to the rank of each mother ' s  total 

number of negative responses on the Set B scales . At one end o f  the 

continuum there is M5 , who reported no negative reactions of any 

kind . At the other end there is M9 , who experienced each type o f  

reaction at least once , and for whom 40� of a l l  reactions were  

negative . Three groups o f  mothers are discernible . The first group 

contains M5 and M 1 1 ,  who typically  s how few or no negative reactions 

(< 1 0� ) . The second group of six mothers (M8 , M6 , M7 , M2 , M4 , M 3 )  

reported a greater range o f  reactions and tend t o  have e xperienced 

particular types of reactions to the cries . That is , these mothers 

e xperienced one or more particular types of reaction to over half of 

their infant ' s  cries . For example ,  M 8  frequently felt controlled , M7 

typically fel t  unsympathetic , M4 frequently felt anxious and 

agitated , and M3 often fel t  anxious . The exceptions in this group 

are M2 and M6 who did not have a predominant type of reaction . M2 

e xperienced each type e xcept for feeling anxious and guilty , and M6 

e xperienced each type exce pt for feeling unsympathetic . The third 

group (M 1 2 ,  M 1 ,  M 1 0 ,  M9)  is characterised by the relatively greater 
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Table 1 7  

Frequency of each Mother ' s SetA and Set B  Ratings (DC = 2 )  : Home Phase • 

Mother 

Scale M5 M1 1 M8 M6 M7 M2 M4 M3 M 1 2  M 1  M 1 0  M9 NC NM GH 

SetS 

8 1  U NSYMPATHETIC 0 0 1 0 6 1 0 0 0 0 1 4 1 3  5 1 
82 D ISTRESSED 0 1 0 3 2 2 2 4 6 6 2 4 32 10 2 

�� ANXIOUS 0 3 0 2 0 0 � 6 4 4 6 7 �l 8 6 
AGITATED 0 1 1 2 2 2 4 3 5 7 5 1 1  4 

�� CONTROLLED 0 0 4 1 0 6 1 � 2 5 � 2 24 9 2 
GU ILTY 0 1 0 1 0 1 2 0 3 1 1  � 0 

�A RESENTFUL 0 0 0 2 0 � 1 1 3 2 5 2 1 9  1 
ANNOYED 0 0 2 2 1 0 0 r 2 6 5 �� 8 2 

89 ANGRY 0 0 2 1 1 1 0 0 2 3 3 8 0 
8 1 0  REJECTED 0 0 0 1 1 2 1 1 2 0 0 1 9 7 0 

Total 0 6 1 0  1 5  
1 8� g  1 8  

2 1  �' 20 26 26 35 36 
J 0 . 0  6 . 7  1 4 . 3  1 6 . 7  20 . 0  22 . 2  32 . 5  37 . 1  38 . 9  4 0 . 0  
Rank 1 2 3 4 5 6 7 8 9 1 0  1 1 1 2  

Se t A  

A1  UNPLEASANT 1 4 2 6 � 2 2 6 � 6 8 � 50 1 2  5 
F1 A2 AROUSING 8 8 5 7 4 6 � 7 � l� 1 2  1 0  

�� TENSE 4 5 2 7 3 5 7 � 7 2 1 2  9 
AGITATED 6 5 4 3 5 5 7 9 7 5 8 72 1 2  1 1  

Total 
59 �� 22 

46 �� 2 3  
53 � �  1 6  .22 30 30 

96�4 28 1 7  

bnk 
6 1 . 1  6 3 . 9  4 4. 4  78- g 83. � 9 3 . 8  87 . 5  4 7 . 2  

5 6 2 7 4 1 1 1  1 2  1 0  3 

AS STRONG 0 6 
' 

6 2 3 4 6 � 4 5 11 56 1 1  8 
F2 A6 HEAVY 0 � 4 2 0 6 � 2 �8 1 0  � tA LARGE 0 4 6 2 1 6 6 5 4 � 4� 1 1 

THICK 0 5 3 5 1 6 7 4 5 5 5 1 1  7 

Total 0 1 8  1 6  2 1  7 1 0  24 22 2 1  20 1 7  1 1  
J 0. 0 50 . 0  57. 1 58 . a 25 . 0  27 . 8  85. 7 6 1 . 1  6 5 . 6  7 1 . 4  5 3 . 1 30. 6  
Rank 1 5 7 2 3 1 2  9 1 0  1 1 6 4 

A9 IMPORTANT A 8 � 6 4 2 7 8 8 7 � 1 66 1 2  9 
F3 A 1 0  INTENTIONAL 5 6 6 7 7 1 8 l 6 A� 1 2  1 1  

A 1 1 MEANINGFUL 8 3 4 6 � l 7 9 8 l 6 1 2  1 1  
A 1 2  SINCERE 8 0 5 7 9 8 6 3 72 1 1 1 0  

Total 3 1  30 1 1  23 17 22 28 27 32 26 28 1 6  
J 96. 9  83 . 3  39 - 3  6 3 . 9  60. 7 6 1 . 1  1 00 . 0  7 5 . 0  1 0 0 . 0  92. 9  87.§ 4 4 . 4  
Rank 1 0  7 1 5 3 4 1 2  6 1 2  9 2 

NCR 8 9 7 9 7 9 7 9 8 7 9 9 

Note . NC = Total number or cries with DC ratings of 2 on the scale . 
NM = Number of mothers who gave DC ratings of 2 on the scale . 
GH = Number of mothers who gave DC ratings of 2 on the scale to 50J of cries . 

NCR = Number or cries rated . 

number of nega tive responses and a greater range of  frequent 

reactions . Whilst all four of these mothers often felt anxious , two 

(M 1 ,  M 1 2 )  were typically distressed , three (M 1 , M9 , M 1 0 )  were 

frequently agitated , one (M 1 ) frequently fel t  controlled , two (M9 , 

M 1 0 )  were frequently annoyed , and one (M 1 0 )  was occasionally 

resentful . 

As well  as demons trating considerable differences between 
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mothers , Table 1 7  also reveals differences between the Set B scales , 

that is , in the types of reactions experienced by the mothers . Not 

only does the number of mothers reporting negative responses vary on 

each scale ( see column NM ) , but for many of the scales a high 

proportion of the negative response s  are made by a subset of mothers 

( see column GH ) . For e xample , the most frequent reaction reported 

was of feeling anxious ( 37 cries ) .  However , only eight of the 1 2  

mothers reported this feeling , and most o f  the responses ( 86 . 5% )  came 

from just six  mothers (M 1 ,  M3 ,  M4 , M9 , M 1 0 ,  M 1 2 ) . The second most 

frequent reaction was of  feeling agitated ( 36 cries ) ,  which was 

reported by 1 1  of the 1 2  mothers , with most of  the responses ( 69 . 4� )  

coming from only five mothers (M 1 ,  M3 , M4 , M9 , M 1 0 ) . And whilst 1 0  

mothers reported feeling d is tressed , a high proportion ( 62 . 5� )  of  

these responses were from four mothers (M 1 ,  M3 , M9 , M 1 2 ) . Similarly , 

a few mothers account for most responses on s cales B 1  

( unsympathetic ) , B5 (controlled ) and B 8  (annoyed ) ,  and t o  a lesser 

e xtent , B7 ( resent ful ) .  In contra st ,  the reactions described by 

s cales B6 (guil ty ) ,  B9 (angry ) and B1 0 (rejected ) ,  reported by seven 

to eight mothers , are not typical or common for any of the mothers . 

Notably , an unsympathetic reaction ( B 1 ) was reported by only five 

mothers , and mos t  of these responses ( 77�)  were from jus t  two mothers 

(M7 , M9) . 

Table 1 7  als.o shows considerable differences between mothers in 

terms of the}r perceptions of their  own infant ' s  cry features as 

described on the Set A scales . Mos t  of the mothers reported at least 

one cry with characteristics described by each of the 12 s cales , with 

three exce ptions : none of the cries rated by M5 had DC ratings of 2 

on any of the F2 scales ( A5-A8 ) , . no cries were considered sincere 
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( A1 2 )  by M8 , and no cries were perce ived a s  heavy ( A6)  by M2 . 

Considering the four classification scales ( A 1 , A2 , A5 , A9 ) ,  

only five of the 1 2  mothers frequently perce ive d  cries as unpleasant . 

Indeed , less than three cries were considered unpleasant by M2 , M4 , 

M5 , and M 8 .  In contrast ,  mos t o f  the mothers found more than half o f  

their infant ' s  cries t o  b e  arousing (except M2 and M9) , strong 

(exce pt M2 , M5 , M7 and M9 ) , and important (exce pt M2 , M8 and M9) . 

When the the responses on Set A and Set B are compared (see 

Table 1 7 ) ,  it would seem that the affec tive reactions evoked by the 

cries are independent of the perceived cry characteris tics . The 

Spearman Rank Order Correlation s  between the ranks on Set B and those 

on F 1 , F2 , and F3 are all non-significant . For Set B/ F 1 , rs = . 44 1  

( t  = 1 . 55 ,  df  = 1 0 ,  p > . 05) ; for Set B/F2 , r s  = . 385 ( t  = 1 . 32 ,  d f  = 

1 0 , p > . 05 ) ; and for Set B/F3 , � = . 093 ( t  = . 295 , d f  = 1 0 ,  

p > . 0 5 ) . Indeed ,  mos t of the mothers (M9 e xcepted ) reported cries with 

compelling or negative Set A characteristics that did not evoke 

negative reactions . 

DC responses to individual cries . Table 1 7  only shows the 

number of responses on each scale by each mother . To e xamine the 

interactions between scales , the DC responses to all scales are shown 

for each mother and each cry in  Table 1 8 .  

In Table 1 8 ,  the mothers are ordered , as in Table 1 7 ,  on the 

basis of the total number of negative reactions reported on the Set B 

scales . Four features of the Set B scale responses invite comment . 

First , - for some of the mothers , certain columns are predominantly 

negative (i . e . ,  DC = 2 ) . As discussed in relation to Table 1 7 ,  these 

would seem to indicate those mothers ' characteristic reactions 



Table 1 8 

Mothers ' Ratings ( DC )  o f  their Infants ' Cries : Home Phase . 

SetA SetB SetA Set B  
F 1  F2 F3 F 1  F2 F3 

Cry A 1 - 4  A 5-8 A9- 1 2  B 1 - 10 Cry A 1-4 A 5-8 A9- 1 2  B 1 - 1 0  

1 1 2 1 2  1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  1 1 1 22 2 1 1 2 2222 1 1 1 1 1 1 1 1 1 1  
2 1 2 1 2  1 1 1 1  1 222 1 1 1 1 1 1 1 1 1 1  2 1 222 2222 2222 1 1 2 1 2 1 1 1 1 1  

M5 a 1 222 1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  M4 � 2222 2222 2222 1 222 1 2 1 1 1 2 
1 2 1 1  1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  2222 2222 2222 1 1 221 1 2 1 1 1  

5 1 222 1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  g 1 222 2 1 22 2222 1 1 1 1 1 1 1 1 1 1  
6 1222 1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  1 222 2 1 22 2222 1 2221 1 1 1 1 1  

� 2222 1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  7 1 222 2222 2222 1 1 221 1 1 1 1 1  
12 1 1  1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  

1 22 1 2  1 1 1 1  2 1 22 1 1 1 1 1 1 1 1 1 1  
1 1 2 1 1  2 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  2 2222 2222 2 1 22 1 2222 1 1 1 1 1  
2 1 2 1 2  2 1 1 2 2 1 22 1 1 1 1 1 1 1 1 1 1  H3 � 2222 2222 2 1 22 1 222 1 2 1 1 1 1  

M 1 1  a 2222 2222 2 1 22 1 1 22 1 1 1 1 1 1  1 222 1 1 1 1  2 1 22 1 1 1 1 1 1 1 1 1 1  
2222 2222 2 1 2 1  1 2 1 1 1 1 1 1 1 1  5 22 1 2  222 1 2 1 22 1 1 221 1 1 1 1 2 

g 2222 2222 2 1 22 1 1 2 1 1 1 1 1 1 1  6 2222 222 1 2 1 22 1 2222 1 1 1 1 1  
1222 1 1 1 2 2222 1 1 2 1 1 1 1 1 1 1  � 1 222 1 2 2 1  2 1 22 1 1 2 1 2 1 2 1 1 1  

� 1 2 1 1  1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  2222 2222 1 222 1 22 1 1 1 1 1 1 1  
122 1 2 1 2 1  1 222 1 1 1 1 1 1 1 1 1 1  9 1 2 1 2 2 1 1 2 2 1 22 1 1 1 1 1 1 1 1 1 1 

9 2 1 1 1  1 1 1 1  2222 1 1 1 1 1 2 1 1 1 1  
1 2222 2222 2222 1 222 1 1 22 1 1  

1 1 1 1 2 222 1 1 22 1  1 1 1 1 1 1 1 1 1 1  2 2222 2222 2222 1 22 1 1 2 1 1 1 1  
2 2222 2222 1 1 1 1  2 1 1 1 1 1 1 1 2 1  H 1 2  � 2222 2222 2222 1 222222222 

MS � 222 1 2222 1 1 2 1  1 1 1 2 1 1 122 1 2222 2 1 2 1  2222 1 2 1 1 1 1 1 1 1 1  
1 2 1 1  2 1 1 1  222 1 1 1 1 1 2 1 1 1 1 1  5 1 222 1 1 1 1 - 2222 1 1 1 1 1 1 1 1 1 1  

g 1 1 1 1  1 1 1 1  22 1 1  1 1 1 1 2 1 1 1 1 1  6 22 1 2  1 2 1 1  2222 1 1 1 1 1 1 1 1 1 1  
1 2 1 2  2222 2 1 2 1  1 1 1 1 2 1 1 1 1 1  � 2222 1 2 1 2  2222 1 2 1 1 1 1 1 1 1 1  

7 1 2 1 2  1 1 1 1  1 2 1 1 1 1 1 1 2 1 12 1 1  2222 2222 2222 1 2 222 122 1 2  

1 1 1 1 1  1 1 1 1  1 222 1 1 1 1 1 1 1 1 1 1  1 2222 2222 22 1 1  1 1 1 1 1 1 1 1 1 1  
2 1 1 2 1  1 1 1 1  1 1 1 1  1 1 1 1 1 1 1 1 1 1  2 2222 2 2 1 2  2222 1 2222 1 1 1 1 1  

H6 � 1 2 2 1  1 1 1 1  1 1 1 1  1 1 1 1 1 1 1 1 1 1  H 1  � 1 222 2 1 22 2222 1 2222 1 222 1 
222 1 2222 222 1 1 2 1 1 1 1 1 1 1 1  2222 2 1 1 2 2222 1 2 1 1 1 1 1 1 1 1  

� 2222 2222 2222 1 222222222 � 2222 2222 2222 1 2 122 12221  
2222 2222 2222 1 1 1 1 1 1 1 1 1 1  2222 2 1 1 1  2222 1 2222 1 1 1 1 1  

� 22 1 1  2 1 2 1  2 1 1 1  1 1 1 1 1 1 1 1 1 1  7 2222 222 1 2222 1 2222 1 1 1 1 1  
222 1 2 122 2222 1 1 1 1 1 1 1 1 1 1  

9 2222 2222 2222 1 222 1 1 22 1 1  1 2 1 2 1  1 1 12 1 2 1 2  1 1 12 1 1 22 1 1  
2 2222 2 1 22 1 222 1 1 22 1 2 1 1 1 1  

1 1 1 1 1  1 1 1 1  1 1 1 1  2 1 1 1 1 1 1 1 1 1  H 1 0  � 1 12 1  1 1 1 1  222 1 1 1 21 1 1 1 1 1 1  
2 22 1 2  2 2 1 2  22 1 1  2 1 1 1 1 1 1 1 1 1  2222 2222 2222 1 222 1 1 12 1 1  

H7 � 1 222 1 1 1 1  1 2 1 2 2 1 1 1 1 1 1 1 1 1  g 2222 2 1 1 1  1 1 22 1 1 222 12221  
2222 2 1 2 1  2222 22 1 2 1 1 1222 22 1 1  1 1 1 1  1 2 1 2  1 1 2222222 1 

g 1 1 1 1  1 1 1 1  2222 1 1 1 1 1 1 1 1 1 1  � 222 1 1 1 1 2 2222 1 1 1 1 2 1 22 1 1  
1 1 12 1 1 1 1  1 2 1 1  2 1 1 1 1 1 1 1 1 1  2222 2221 2222 2 2 1 2 1 1 22 2 1  

7 2222 1 22 1  2222 2 2 12 1 1 1 1 1 1  9 2222 2222 2222 1 1 22 1 1 1 1 1 1  

1 1 1 1 1  1 1 1 1  1 122 1 1 1 2 1 1 1 1 1 1  1 1 1 1 2 1 1 1 1  1 222 1 1 1 1 1 1 1 1 1 1  
2 1 1 22 1 1 1 2 1 222 1 1 1 1 1 1 1 1 1 1  2 2222 2222 1 1 2 1  222222222 1 

H2 � 1 1 22 1 1 1 2 1 2 1 1 1 1 1 1 2 1 1 1 1 1  H9 � 1 1 1 2 1 1 1 1  1 222 1 1 1 1 1 1 1 1 1 1  
1 1 1 1  1 1 1 1  1 222 1 1 1 1 1 1 12 1 1  1 2 1 2  2 1 2 1  122 1 1 1 2 1 1 1 1 1 1 1  

g 1222 2 1 1 2 2222 22 1 1 2 1 22 1 2  � 1 1 1 2 1 1 1 1  1 2 1 1  1 1 21 1 1 1 1 1 1  
1 22 1  1 1 12 1 22 1  1 1 1 1 1 1 22 1 1  1 1 1 1  1 1 1 1  1 2 2 1  2 1 22 1 1 1 2 1 1 

� 2222 2 1 22 1 222 1 1 1 22 1 2222 � 1 1 1 2 1 1 1 1  1 1 1 1  2222 1 1 122 1 
1 1 1 1  1 1 1 1  2 1 1 1  1 2 1 1 1 1 1 1 1 1  2222 2222 2222 1 222 1 2 1 2 1 2  

9 22 1 2  2 1 12 1 222 1 1 1 1 1 1 1 1 1 1  9 22 1 2  2 1 1 1  1 1 1 1  222222222 1 

towards their infant ' s  cries . Second , certain of the rows are 
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predominantly negative , suggesting that these cries are par ticularly 

aversive . Third , there is considerable variation between mothers in 

the distribution of negative responses across the c ries . For 

example , although the total number of negative responses was 

relatively low for mothers M8 and M 1 1 ,  these were spread ove r  five of 

nine cries for M 1 1 and six of seven cries for M8 . In contras t ,  M6 

reported a greater number of negative reactions than either M8 or 
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M 1 1 ,  but these reactions were evoked by. only three of nine cries . At 

the other end of the scale , even M 9 ,  who had the greatest number of 

negative Set B ratings , re ported only one negative Set B response for 

two cries , and none for two other crie s .  Indeed , only M 1 0  d i d  not 

have at least one cry that did not elicit a negative Set B reaction . 

And fourth , none of the mothers showed consis tent pat terns of 

reacting.  That  is , the combinations o f  reactions vary considerably 

from cry to cry . 

No pattern clearly  emerges from a comparison of the Set A and 

Set B responses  in Table 1 8 . Even cries with identical Set B 

reactions from a particular mother have totall y  d ifferent Set A 

descriptions , for e xample ( cry labels in parentheses ) : M 1  ( 2 ,  6 ,  7 ) , 

M7 ( 1 ,  2 ,  3 ,  9 ) , M8 ( 4 ,  5 ,  6 ) , M9 ( 2 ,  9 ) , M 1 1 ( 5 , 6 ) , M 1 2  ( 4 , 7 ) . 

And cries with identical descriptions on Set A evoked different Set B 

reactions , for e xample : M 4  ( 3 ,  4 ) , M4 ( 5 , 6 ) , M6 ( 5 ,  6 ,  9 ) , M 1 0  ( 4 ,  

9 ) , M 1 2  ( 1 ,  2 ,  3 ,  8 ) . It  may be that the Set A scales are simply 

inadequate for describing the essential auditory features of the 

cries . An alternative explanation is that mothers ' responses to 

cries may be influenced by their interpretations (attributions ) and 

by the context of the crying regardless of how the cries sound . 

To ident i fy factors that may have influenced the mothers ' Set B 

responses , each mother had been asked to answer two ques tions 

whenever she completed Set B ratings : (a ) "Why do you think your 

infant is crying" '? ,  and ( b ) "What is it about the crying that makes 

you feel this way" '? The r esponses to each of these ques tions 

regarding causes and reasons are considered in turn . 
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Causes of crying. The perce ived causes of the cries are shown 

in Table 1 9 , where individual cries are identi fied by a numeral 

between 1 and 9 .  Spaces between numerals have been omitted for cries 

reported by the same mothers . In those cases where several possible 

causes were reported , the al ternatives are indicated by placing the 

cries in parentheses . For e xample , M 1 1 considered Cries 5 ,  7 and 8 

to be d ue to hunger . Cries 1 and 2 were attributed to wet nappies 

or , possibly , hunger . Cries 3, 4 ,  and 9 were attributed to wind 

pains , and Cry 6 occurred as the infant was being put down for a nap .  

Although some of the causal categories in Table 1 9  are very 

similar (e .g . , categories 7 and 8;  9 ,  1 0 ,  and 1 1 ) ,  and some are 

general rather  than specific (e . g . , categories 3, 1 2 , and 1 3 ) ,  all 

have been reported precisely because they do demonstrate a range of 

s peci ficity . 

The total number of cries in each causal category in Table 1 9  is 

shown i n  the column labelled NC . The most frequent cause of crying 

was hunger ( 42 c ries ) ,  followed by wind ( 1 0 cries ) ,  being put down ( 9  

cries ) ,  and wet ( 8  cries ) .  For a number of mothers , seve ral possible 

causes were reported for some cries , suggesting that the task of 

identifying the cause of the crying prior to inter vention was to some 

extent guesswork .  

The column labelled NM in Table 1 9  shows the number of mothers 

who reported a particular cause as the primary cause for one or more 

of the i r  infant ' s  cries . Mos t  of the causes were reported by only 

one to three of the mothers , with hunger being the only cause 

reported by all 1 2  mothers . The second mos t common cause was " being 

put down" (eight mothers ) ,  fol lowed by "wind" ( five mothers ) .  If 

second cho ices are also consi dered , "wet" (eight mothers ) was also a 

common cause of crying . 
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Table 1 9  
Perceived Cause of Crying of each Infan't 's Cries . 

Mother 

Cause M 1  M2 M3 M4 M5 M6 M7 M8 H9 M10 M 1 1  M12 NC NH 

A .  Hunger 
1 .  Hungry 467 1 48 

tn
4 134 1

6
4 5(7 )  1 45 1 3  

8
47 (18 457 42 1 2  

n) a 7 67 12 )  
(25 )  

B. Minor Discomfort 
2. Wet 235 (6) � �5 ) (47 )  12  (4 )  8 3 

69 
3 3 2 3 .  Uncomfortable ( 1 )  29 

4 .  Hot/Cold 2 
5. tired 9 6 123 5 3 

c .  Major Discomfort 

6. Wind ( pain) ( 3 )  256 ( 5 )  7 8 349 28 1 0  5 
D .  Emotional/Psychological 

7 .  Wants to be 2 5(2) ( 6 )  (2) 2 2 
Held 

8. Wants to be 3(2 )  
suckled 

9 . Wants 2 9 2 2 
company 

1 0 .  Wants 4 6 2 2 
attention 

1 1 .  Bored 5 5 56 4 3 
1 2 .  Upset 2 4 2 2 
1 3 .  Naughty 4 
1 4 .  Being 

undressed 
6 

1 5 .  Bei� 7 7 6 2 26 6 9 8 
put own 

Don ' t  ltnow 3 79 3 2 
Not specit'ied 8 3 2 2 

Number of cries 7 9 9 7 8 9 7 7 9 9 9 8 98 1 2  

Note. NC = Number o f  cries in categorr · 
-- NH = Number of mothers using ea egory . 

In order to examine more closely the relationships between the 

causes , effects , and cry characteristics , the causes lis ted in Table 

1 9  have been assigned to one the four causal categories reported by 

Lounsbury and Bates ( 1 982 ) .  The correspondence between the Lounsbury 

and Bates ( 1 982 ) causal categories and the 1 5  causes identified in 

the present s tudy (shown in parentheses ) are : Hunger ( cause 1 ) , 

Minor Physical Discomfort (causes 2-5 ) ,  Major Physical Discomfort 



( cause 6 ) ,  and Emotional /psychological (causes 7- 1 5 ) . For the 

present study , a further two categories , Don ' t  Know and Not 

Speci fied , have been added . 
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An al ternative classi fication s cheme that could have been used , 

and which is of theoretical significance to the present study , is 

that proposed by Kirkland ( 1 97 9 ) . In that s cheme , the cries could be 

classi fied in terms of three attributional dimensions : 

internal/external , stable/uns table , and global/ specific . Although 

these three dimensions give rise to eight possible categories , only 

two are required to account for the 1 5  causes reported in Table 1 9 : 

internal/unstable/global ( causes 1 - 6 ) , and internal/unstable/specific 

( causes 7- 1 5 ) . However ,  the ·Loun-s bury and Bates ( 1 982 ) categories 

were selected for the present study because they offer the advantage 

o f  retaining more information while allowing the possibility o f  

collapsing categories t o  achieve the attributional classifications 

mentioned by Kirkland ( 1 97 9 ) . 

In fact  the terms used by the mothers to describe the causes 

sugges t  a third set of categories , based on thei r  referents : the 

condition of the infant ( causes 1 - 6 , 1 1 ,  1 2 ) ; demands upon the 

mother (causes 7- 1 0 ,  1 3 ) ;  and the situation ( causes 1 4 ,  1 5 ) . 

Relationships between ratings and causes .  Considering only 

cries with DC ratings of 2 ,  the relationshi ps between the causes o f  

the crying , the cry characteris tics ( ADC scales ) and the effects of 

the cries ( Set B scale s ) are shown in Table 20 . Differences in the 

effects of the cries in  the four causal catego ries on both the ADC 

and the Set B scales are shown by the percentages of cries that  

evoke d  a response ( %  NC ) .  

c ·  



Table 20 
Frequency of Responses (DC = 2 )  on the ADC and SetB Scales in each Causal Category . 

Scale 

Cause A 1  A2 AS A9 81 82 83 84 85 86 87 88 89 8 10  NC NH 

A. Hunger 
1 .  Hungry Total 1 5  1� 18  33 1 1 1  1 1  9 8 1 4 5 1 1 42 1 2  

J NC 36 43 79 2 26 26 2 1  1 9 26 1 0  1 2  2 2 

B. Minor discomfort 
2 .  Wet 2 6 5 4 2 2 2 8 6 

3 .  Uncomfortable 3 3 3 2 3 3 2 3 2 

4 .  Hot/cold 
5. Tired 4 3 3 3 1 5 3 

Total 6 1 3 1 1  9 4 
1 S 4 4 

1 S 4 1 2 1 2 1 7  
J NC 35 77 65 53 24 24 24 24 6 1 2  6 1 2  

C.  Major discomfort 
6 .  Wind (pain) Total 1 0  

96 8 1 0  1 7 7 7 
36 4 1 2 

36 1 0  5 
J NC 100 80 1 00 1 0  70 70 70 40 1 0  20 

D. Emotional/Psychological 
7 .  Wants to be held 2 2 2 2 2 2 2 2 2 

8. Wants to suckle 

g. Wants company 2 2 2 

1 0 .  Wants attention 2 2 2 2 2 

1 1 .  Bored 3 3 2 3 3 3 3 3 3 4 3 

1 2 .  Upset 2 2 2 2 2 

1 3. Naughty 
1 4 .  Being Undressed 
1 5 .  Being put down 6 6 5 3 4 2 4 5 2 4 5 3 9 8 

Total 1 6  1 9 1 6  1 3 5 9 1 3 1 3 9 3 1 0  1 2  9 3 2 4  
J NC 67 79 67 54 2 1  38 54 54 38 1 3  42 50 38 1 3 

Don 't  know 2 2 2 2 2 2 2 3 2 

Not specified 2 2 2 2 2 

Overall total 50 77 56 66 1 3  32 37 36 24 1 1  1 9 25 1 4  9 98 12 

Note . NC = Number of cries in categor{. NH = Number of 1110thers using ea egory. 

The distributions on the ADC scales indicate that the Hunger 

cries tended to be arousing and important , but not necessarily  

unpleasant or strong . The cries caused by Minor Discomfort were 

generall y  arousing and strong but frequently not unpleasant or 

important .  The Major Discomfort cries were typically unpleasant , 

arousing , strong , and important . And the Emotional/psychological 

cries , whilst gene�all y  unpleasant , arousing , and strong , were not 

necessarily important . 
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For the Set 8 scales , the proportion of cries perce ived 

negatively was relatively low ( <  26% ) for both the Hunger  and Minor 

Discomfort categories , relatively high ( 70% ) on specific scales ( 82 ,  

83 ,  84 ) for the Major Discomfort catgory ., and moderately high 

( 38%- 54% ) on mos t of the scales ( 82 ,  83 , 84 , 85 , 87 , 88 , 89 ) for the 

Emotional/psychological category . In the Hunger category , the mos t 

common feelings ( 2 6 % )  were distressed , anxious , and guilty ( 82 ,  83 , 

86 ) . In the Minor Discomfort category the main responses ( 24% ) were 

unsympathetic , anxious , agitated , and guilty ( 8 1 , 83,  84 , B6) . And 

in the Major Discomfort category , a relatively high proportion of 

cries ( 70%)  caused mothers to feel distressed , anxious and agitated 

( B2 ,  B3 , B4 ) ,  and a moderate proportion made mothers feel controlled , 

guilt y , and rejected ( B5 ,  B6 , 8 1 0 ) . Cries in the 

Emotional/psychological category caused a moderately high proportion 

of the mothers ( 38%-54% ) to feel distressed , anxious , agitated , and 

controlled ( B2 ,  B3 , B4 , B5 ) ,  but in contrast to the other three 

categories , also caused a similar proportion of mothers to feel 

resentful , annoyed , and angry ( B7 ,  B8 , B9 ) .  

A high proportion of the cries for which causes were not known 

or no t s pecified were  described as unpleasant ,  arousing , and strong , 

but not important ( A1 , A2 , A5 , A 9 ) , and these cries caused mothe rs to 

feel distressed , anxious , agitated ( B2 ,  B3 , B4 ) ,  and also 

unsympathetic , annoyed ,  and angry ( B 1 , B8 , B9) . Since there are only 

five cries in this category , these results may be misleading . 

However they raise the possibility that not knowing the cause of 

crying may have important consequences regarding the effects on a 

mother . 



Reasons for responses . The reasons given by the mothers for 

their Set B responses are shown in Table 2 1 . In Table 2 1 , the 

reasons given appear to have three major referents : the nature of 

the crying , the cause of the crying , and the mother . Within these 

broad and rather loose categories , the fol lowing more specific 

categories have been derived from the terms used by the mothers 

(enclosed in parentheses ) :  

A.  The Crying : 

1 .  High intensity ( sharp , s trong , loud , intense ,  piercing , 

high-pitched , insis tent ) ,  

2 .  Low intensi ty (not s trong , quiet crying , mild , small ,  

not agitated , not loud ) , 

3 .  Persistent ( persistent , keeps on c rying , continual ) ,  

4 .  Important (important , mus t  be answered , more frantic ) ,  
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5 .  Not Important (not important , not serious , not distressed ) ,  

B.  The Cause : 

c .  

6 .  Hunger (hunger , wants a feed ) ,  

7 .  Minor Discomfort (over-tired , uncomfortable , warm , upset , 

needs rocking ) ,  

8 .  Major Discomfort (pain , wind ) ,  

g .  Emotional (wants attention , grizzl y ) ,  

1 0 .  Caregiver (not winded properly ) ,  

The Mother :  

1 1 .  Knowing the cause (normal cry , familiar cry , recognise cry , 

not worrie d , knowing the cause , not distressed , 

not impor tant ,  was e xpecting the cry , know the problem , 

know what ' s  wrong , know the reason ) ,  

1 2 .  Not knowing the cause (not knowing , not sure , 

MASSEY U N IVERSITY 
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couldn ' t  understand why ) , 

1 3 . Res ted (had a reasonable night ' s  sleep ) ,  

1 4 . Ineffective (continues to cry aft�r I ' ve done my best • • •  ) ,  

1 5 . Disrupted (was busy , woke me up , just put down/fed/changed , 

not expected to wake , not settling , its late , time of day , 

not due for feed ) , 

1 6 .  Recurrent Difficul ties (same problem every night , 

been feeding her constantly ) .  

Several of these  categories ( 2 ,  5 ,  1 1 ,  1 3 ) appear to provide reasons 

for the absence of negative Set B reponses to a number of the cries . 

A point that must be made is that the assignment of the various 

reasons to categories was not as clear-cut as it may appear , for the 

referents are sometimes implied rather than explicit . For e xample ,  

it  is not certain whether terms like "upset" refe r  to physi.cal or 

emotional factors . Nor is it clear whether , in s tatements l ike " I  

know i t  is a hun ge r  cry" , it  is the knowing , the cause , the expecte d  

outcome , o r  some other characteristic that is actually important : 

all may be impor tant . Howe ver , the use of the categories does serve 

to demonstrate t hat a wide range of factors influenced the mothers ' 

respo nses . Indeed , only 1 3  of  the 98 cries had Set B responses 

attributed to the cause of  the crying ( reasons 6- 1 0 ) . In comparison , 

30 sets of respo nses were attributed to the nature of  the crying 

( reasons 1-5 ) ; and 44 sets of  responses were attributed to factors 

associated with the mothers ( reasons 1 1 - 1 6) .  These findings strongly 

sugges t  that it would be inappropriate to focus only one a single 

factor such the cause or the sound of a cry when investigating the 

effect s  of crying on mothers ; the context and consequences of the 

\.. 



Table 2 1  
Mothers ' Reasons for the SetB Responses to each of their Infant 's Cries . 

Mother 

Reason M 1  M2 M3 M4 MS M6 M7 M8 M9 M10 M1 1 M12 NC 

A. The Crying 
1 .  High intensity 23 23 

��
4 ( 3 )  ( 4 )  10 

9 
2 .  Low intensity 123 

89 
3 6 5 8 

3 .  Persistent 7 4 25 ( 9 )  24 4 7 
4 .  Important 5 6 2 
5 .  Not important 9 1 (  8) 6 3 

B. The Cause 
6 .  Hunger 467 � 1 4 )  

8) 
6 8 4 6 

7 .  Minor Discomfort ( 9 )  36 3 8 4 
8 .  Major Discomfort (5) ( 1 )  
9 . Emotional/Psychol .  35 2 
1 0 .  Caregiver 9 

c .  The Mother 
1 1 .  Knowing the cause 1 45 

8 
2 1-8 2 1 ( 3 )  1 2  20 

( 6 ) 7  
1 2 .  Not knowing 

the cause 
3 5 35 8 5 

1 3 .  Rested 4 
1 4 .  Ineffective ( 5 )  9 
1 5 .  Disrupted 57 7 7 (5 )  67 7 267 78 6 1 3  15 
1 6 .  Recurrent 59 2 

difficulties 
D .  Not specified 46 1 48 25 4 27 1 1 

Note . NC = Number of cries in categorr · NH = Number of mothers using ea egory . 

crying in terms of the disruption i t  causes are also important 

considerations . 

Relationships between ratings and reasons . The relationships 

between the ADC and Set B scales and the reasons for the Set B 
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NM 

4 

4 

5 
2 
3 

4 

3 
0 

8 

4 

9 

6 

responses are s hown in Table 22 . Most noticeable is the finding that 

whereas 42 cries were attributed to hunger (see Table 1 9) ,  hunger was 

cited only six times as the reason for the Set B responses . Specific 

causes such as hunger , minor discomfort , major discomfort ,  and so on 
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(reasons 6- 1 0 ) , mainly evoked feel ings of being distressed , anxious , 

agitated , and control led ( B2 ,  B3 , B4 , B5 ) .  The greates t range and 

number of Set B responses , however ,  were evoked by cries that were 

intense , persis tent , or d isruptive ( reasons 1 ,  3 ,  and 1 5 ) . Intense 

cries mainly evoked feelings of being distressed , anxious , and 

agitated ( B2 ,  B3, B4 ) , and to a lesser extent , controlled , guilty and 

resentful ( B5 ,  B6 , B7 ) .  Feelings of being d istressed , anxious , and 

agitated ( B2 ,  B3 , B4 ) were also elicited by cries that were 

persis tent or disruptive . Disruptive cries also accounted for a 

substantial proportion of the reports of fee ling unsympathetic , 

controlled , resentful , annoye d , and angry ( B 1 , B5 , B7 , B8 , B9 ) . Both 

the persistent and the d isruptive cries were considered unpleasant 

and arousing ; persistent cries were generally s t rong and important , 

whereas this was not necessarily the case for disruptive cries . 

The most frequent ( 2 0  cries ) and common (e ight mothers ) reason 

for the Set B responses was " knowing the cause" . In cont ras t to the 

previous categories ( i . e . ,  Hunger , High Intensity , Persistent , and 

Disrupted ) ,  this category actuall y  accounts for the absence of 

reaction to many of the cries , illustrating that not all cries evoke d  

negative affective reactions . 

The findings illustrated in Table 22 are summarised in Table 23 ,  

where the 16  Reason categories have been collapsed into six  major 

categories on the basis of face validity . These categories have been 

labelled as follows : High intensity crying (high intensity , 

persistent , important ) ,  Low intensity crying ( low intensity , no t 

important ) ,  Specific cause (Hunger , Minor Discomfort , Major 

Discomfort , Emotional , Caregiver ) ,  Knowing the cause , Disrupte d , and 

Ineffe c tive (Not knowing the cause , Ineffective , Recurrent 



Table 22 
Frequency of ADC and SetB Ratings (DC = 2 )  in each Reason Category . 

Scale 

Reason A 1  A2 A5 A9 B1 B2 B3 B4 B5 B6 B7 BB B9 B 1 0  NC NM 

A. The Crying 
1 .  High intensity 6 9 10 10 6 8 8 3 2 2 
2. Low intensity 2 3 1 2 2 2 
3. Persistent 5 6 6 5 2 3 3 4 
4. Important 
5. Not important 

B. The Cause 

6. Hunger 

2 2 2 2 
2 2 2 

4 6 6 5 
1 .  Minor Discomfort 2 4 2 2 
8. Major Discomfort 
9. Emotional 
10 .  Caregiver 

C .  The Mother 
1 1 .  Knowing the cause 4 16 6 14 
12 .  Not knowing cause 4 4 4 3 
1 3 .  Rested 
14 .  Ineffective 

2 2 2 

4 2 2 

2 

3 
4 3 

3 

2 2 

2 

15 .  Disrupted 8 12 7 9 7 7 7 8 7 2 8 10 5 3 
16 .  Recurrent diff. 

Not specified 
2 2 2 2 
6 8 6 7 

2 2 2 
3 2 

2 2 
2 

Total 50 77 56 66 1 3  32 37 36 24 1 1  1 9  25 1 4  9 

Note . NC Number of cries in category. 
NH Number of mothers using category . 

Table 23 
Proportion of Cries in each Reason Category with High DC Ratings 

(DC = 2 )  on Particular SetB Scales . 

Scale 

Reason Category B1  B2 B3 B4 B5 B6 B7 B8 B9 810 NC 

High Intensit}' 
JNC 

Low intensity 
JNC 

Specific Cause 
JNC 

Knowing Cause 
JNC 

Disrupted 
JNC 

Ineffective 
JNC 

Not specified 
JNC 

Total 

2 
1 1  

1 
8 
1 
5 
7 

47 
1 

1 1  
1 
9 

1 3  

1 1  
58 
1 
9 
5 

39 
1 
5 
7 

47 
4 

44 
3 

27 
32 

12 
63 
1 
9 
5 

39 
3 

1 5  
7 

47 

2 
18 
37 

1 4  
74 

21 
4 

31 
1 
5 
8 

53 
6 

67 

36 

6 
32 
2 

1 8  
4 

31 
1 
5 
7 

47 
4 

44 

24 

Note . NC Number of cries in category . 

1� 
1 
9 
2 

15  

2 
1 3  
2 

22 
1 
9 

1 1  

2 
1 8  
1 
8 

8 
53 
4 

44 
1 
9 

1 9  

4 
2 1  
2 

1 8  
2 

1 5  

1 0  
67 
5 

56 
2 

1 8  
25 

4 
21 
1 
9 
1 
8 

5 
33 
3 

33 

14 

2 
1 1  

1 
8 
1 
5 
3 

21 
2 

22 

9 

1 9  

1 1  

1 3  

20 

15 

9 

1 1  

98 

10 4 
8 4 
7 5 
2 2 
3 3 

6 4 
4 3 

( 1 )  
2 

20 8 
5 4 

15  9 
2 1 

1 1  6 

98 1 2  

1 03 . 



difficulty ) .  A seventh category , Not Specified , accounts for the 

remaining few (unspecified ) cries . 
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Relationships between causes and reasons . The purpose o f  

forming the major reason categories shown in Table 23 was to 

facilitate comparisons of the relationships between the causes of the 

crie s , the effects of the cries , and the reasons given for the 

effects . Considering only those cries that evoked a negative Set B 

respons e , these relationships are shown in Table 24 .  

An important point illustrated by  Table 2 4  is that within each 

of the four causal categories , few cries e licited responses 

attributed s pe cifically to those causes ( Specific Cause ) :  only 7 of 

42 in Hunger , 1 of 1 7  in Minor Discomfort , 2 of 10 in Major 

Discomfort , and 2 of 24 in Emo tion . 

Also important are the reaction patterns evident for the various 

categories in Table 24 .  For example , cries that were of high 

intensity and caused by hunger , minor discomfort , or major 

discomfort , or d ue to hunger and attributed to a specific cause , 

tended to make mothers feel distressed , anxious , and agitated ( B2 ,  

B3,  B4 ) , but neither unsympathe tic , resentful , annoyed , nor angry 

( B1 ,  B7 , B8 , B9 ) .  In contrast , cries with these same causes but 

which disrupted the mother evoked all of these responses , as did 

cries with emotional/psychological causes , regardless of the reason 

(except "know the cause" ) .  Put another way , feelings of being 

unsympathetic , resentful , annoyed , and angry ( B 1 , B7 , B8 , B9 ) were 

generally  associated with feelings of being distressed , anxious , and 

agitated ( B2 ,  B3 , B4 ) ,  and also of feel ing cont rolled , guilty , and 

anxious ( B5 ,  B6 , B 1 0 ) . Such reactions ( i . e . unsympathetic , 
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Table 211 

Relationships between Causes of Crying , SetB responses , and Reasons . 

Scale 

Cause I Reason B1 B2 B3 Bll B5 B6 B7 B8 B9 B10 NC 

A. Hunger 
High intensity 3 5 5 2 8 
Low intensity 11 
Specific Cause 11 3 2 3 1 
Knowing the cause 1 3  
Disrupted 4 3 3 11 
Ineffective 2 
Not Specified 11 

B .  Minor Discomfort 
High intensity 3 3 3 
Low intensity 11 
Specific cause 1 
Knowing the cause 4 

Disrupted 2 2 2 2 2 
Ineffective 0 

Not Specified 3 
c .  Major Discomfort 

High intensity 3 2 2 2 3 
Low Intensity 
Specific cause 2 2 
Knowing the Cause 
Disrupted 
Ineffective 2 2 2 

Not Specified 
D. Emotional/Psychological 

High intensity 2 4 2 11 3 2 3 4 5 

Low intensity 2 2 2 3 
Specific cause 2 
Knowing the Cause 1 2 
Disrupted 3 2 4 4 2 3 11 2 1 
Ineffective 2 3 2 ,1 2 2 3 
Not Specified 2 

E. Not Specified 
Specific cause 
Not specified 1 
Disrupted 2 

Ineffective 2 2 2 2 

Total 1 3  32 37 36 24 1 1  1 9  25 1 11  9 98 

Note . NC = Number of cries in category . 
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resent ful , annoyed , angry ) were generally not evoked to any e xtent by 

cri e s  in  any of the reason categories e xcept  "Disrupted" ,  unless the 

cause was emotional/psychological . Clearly , both cause and 

conse quence have an important effect on mothers responses to crying . 

EXPERIMENTAL PHASE 

Relationships between s cales . To e xamine the relationships 

between the Set A and Set B scales ,  the ratings on all 22 scales were 

submitted to a factor analysis using the same procedures as for the 

data from the Home Phase . The resul ting rotated factor matrix is 

shown in Table 2 5 .  

Three factors emerged f rom the analysis . These factors will be 

referred to as Fac 1 ,  Fac 2 and Fac 3, to distinguish them from the 

Table 25 
Factor Loadings for the SetA and SetS Scales: Experimental Phase . 

FAC 1 
SetA 

A1 PLEASANT-UNPLEASANT 0.544g� F1 A2 SOOTHING-AROUSING 0. 602 
�� RELAXED-TENSE o. 6220 

CAU1-AGITATED 0.61 049 
AS WEAK-STRONG 0. 85422 

F2 A6 LIGHT-HEAVY 0. 87782 

�A SMALL-LARGE 0.871 90 
THIN-THICK 0. 77920 

A9 UNIMPORTANT-IMPORTANT 0.678 14  
F3 A10 UNINTENTIONAL-INTENTIONAL 0.40328 

0.52 6� A 1 1 HEANINGLESS-HEANINGruL 
A12 INSINCERE-SINCERE 0. 3336 

8 1  
B2 
�� 
�� 
�A 
89 

SetB 
SYMPATHETIC -UNSYMPATHETIC -0. 1 3a38 
NOT DISTRESSED-DISTRESSED 0.35 �4 NOT ANXIOUS-ANXIOUS 0.220 � 
CAU1-AGITATED O. 305 
IN CONTROL-CONTROLLED 0. 1 05� 
NOT GUILTY-GUILTY 0.0�039 
NOT RESENTFUL-RESENTFUL o. 1 231 
NOT ANNOYED-ANNOYED 0.07079 
NOT ANGRY-ANGRY 

8 10  �CCEPTED-REJECTED 
0. 16210 
0.2 2 3 

EIGENVALUE 10 . 05709 
PCT OF VAR 70. 3 
CUM PCT 70.3 

FAC 2 FAC 3 COMMUNALITY 

0. 42022 0. �5098 0. 59606 
o . 2og47 o. 6477 0 . 722�� 
o. 33 70 0 . 4  49 1 0 .769 
0 . 3 1 993 0 . 2 1 6 1 0  0. 52175 
0. 23418 0. 25462 0 . 84936 
o . 201A1 0. 1 3 1 5 3  0 . 83 102 
0 . 1 37 0 0. 123 12  0. 81 449 
0 . 0  725 0. 1 2 1 00 0. 62940 
0. 1 1 0 1 0  o . 48A87 0 .7 1002 
o . 1 6A96 0 .22 1 0  0 .24475 0. 1 6 20 0. 660 1 � 0 . 16 35 
0 . 1 765 0 .75 18  0 . 7  471 

0 . 0�927 -0 . 76087 0 . 5�880 0 . 7  76� 0.244 1 2  o .l 742 
0 . 7429 0 . 25 187 o .  63�8 0 . l 1 123 o .2� 1 oa o . 6a2 � 
o. 6847 o. � o8 o .� 81 
0 . 525�� o. 0022 o. 4474 
0. 792 -0. 04524 0. 65026 
o. A9s31 -0. 08297 0. 64442 
o. 0710 -0.0651 1 0 . 67885 
0 . 65792 0. 07982 0. 50825 
2 . 42361 1 . 32789 

20 . 9 . 3  
90. 7 100 .0 
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factors reported in Table 1 2 .  Fac 1 represents all of the Set A 

scales except A 1 2 ,  Fac 2 represents A 1  and all or the Set B scales 

e xcep t  B 1 , and Fac 3 re presents A2 and A3 ( F 1 ) ,  A9 ,  A1 1 and A1 2 ( F3 ) , 

and B 1  and B6 ( Set B ) . Thus Fac describes the cries in terms of 

their  Set A characteris tics , Fac 2 relates to the unpleasantness of 

the cries and to the negative affective reactions evoked by the 

crie s , and Fac 3 relates certain cry qualities (arousing , tense , 

important , meaningful and sincere ) to feelings of sympathy and guil t .  

The factor analysis failed to uncover the three independent sets 

of Set A factor scales ( F 1 , F2 , F3 ) found previously ( Brennan & 

Kirkland , 1 982 ) , but there is a resemblance between the factor 

s tructures in Table 12 and Table 25 ; Fac 1 corresponds to Factor 2 ,  

Fac 2 corresponds t o  Factor 1 ,  and Fac 3 corresponds to Factor 3 .  As 

in Table 1 2 ,  i t  would appear that the mothers ' Set B responses are 

generally independent of the Set A responses ,  except for A 1  

(unpleasant ) .  The one exce ption is B1  (sympathy ) ,  which in both 

Table 1 2  (see Factors 3 and 4 )  and Table 25 (see Fac 3 )  appears to be 

associated with  feelings of guil t  ( B5 )  and cry characteristics that 

are arousing ( A2 ) , tense ( A3 ) , important ( A9 ) , meaningful ( A1 1 )  and 

sincere ( A 1 2 ) . A 1 0 ,  which d id not load substantially on any o f  the 

five factors in Table 1 2 ,  does load on Fac 2 in Table 25 .  The major 

difference between Table 1 2  and Table 25 then , is the presence in 

Table 25 of only three rather than five factors , which would seem to 

indicate that there is less variability in the relationships between 

scales than in Table 1 2 .  



Dichotomous rating categories . To examine cries which were 

perce ived as having negative affective characteristics and which 

e voked negative affective reactions , the 7-point scales have been 
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colla psed into two categories using the same criteria as for the Home 

Phase data (L e . , 1 ' 2 ,  3 ,  4 = 1 ; 5 ,  6 ,  7 = 2 ) .  The frequency 

distri butions on the 7-point scales and the proportions in the 

dichotomous categories are shown in Table 26 . 

Table 26 

Frequency Distribut ions across the Seven-point and Dichotomous (DC) 
Categories of the Set A and Set B Scales : Experimental Phas e .  

Seven-point DC 
Categories categories 

2 3 4 5 6 7 2 s 
SetA 

A1 PLEASANT-UNPLEASANT 4 6 1 1  20 28 17 12 41 �A + 7 
F1 A2 SOOTHING-AROUSING 2 · 6 8 14 31 1 5  22 �g - 9 

1� RELAXED-TENSE 4 � � � 20 �g 15 �� 58 - 5 
CALM-AGITATED 2 1 4  1 2  37 61  - 1 1  

F2 1� WEAJI:-STRONG 6 12 22 1 4  2 1  12 1 1  �g 44 - 12 
LIGHT-HEAVY 1 0  1 2  26 12 21 8 9 �g 0 

�A SHALL-LARGE 1 0  �� 1 6  1 3  22 7 1 1  58 - 5 
THIN-THICK 7 22 17 22 1 0  6 60 38 - 1 0  

A9 UNIMPORTANT-IMPORTANT 8 1 0  1 1  6 30 1 6  1 7  3� �a - 3 
F3 A10 UNINTENTIONAL-INTENTIONAL 10 1 1  4 � �� 15 1 2  

�4 
: � A 1 1  MEANINGLESs-MEANINGFUL � 8 7 17 22 74 

A12 INSINCERE-SINCERE 7 1 0  20 12 1 3  39 59 - 1 3  

SetB 
B1 SYMPATHETIC-UNSYMPATHETIC 22 16 3

§ � �  7 5 2 84 1 4  + 1 
B2 NOT DISTRESSED-DISTRESSED 32 14 17 7 � 69 2� : � � NOT ANXIOU5-ANXIOUS 

�� 1 3  2g 
1 1  H � 6� �4 CALM-AGITATED 16 I 76 

- 12  
g� IN CONTROL-CONTROLLED �� �� 1 7  1 7  9 9 

b6 
22 - 2 

NOT GUILTY-GUILTY 1 5  19 9 1 2 12 + 1 
gA NOT RESENTFUL-RESENTFUL 

i3 
1 0  � �  2 1  A 1 1 u ,g 

- 10 
NOT ANNOYED-ANNOYED �il 12 1 1 

:
1� B9 NOT ANGRY-ANGRY , a  1 3  1 8  

1� 
0 1 88 1 0  

8 1 0  ACCEPTED-REJECTED 10 1 1  47 4 0 82 16 + 7 

Note : S = change rrom Home Phase in the number or cries in DC category 2. 
N • 98 

A feature of the dis t ributions on the 7-point scales (see Table 

2 6 )  is that the bimodal distributions of the Set B scales evident in 

Table 1 3  have diminished considerably.  And compared to Table 1 3 , the 

distributions in Table 26 are more negatively skewed for both Set A 

and Set B.  

The e ffec ts o f  the negative skew are reflected in the changes in 
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the proportion of cries in the DC rating of 2 in Table 26 (see column 

S ) . Compared with Table 1 3 , the proportion of cries with DC ra tings 

of 2 is lower for mos t  of the scales , being higher for only four ( A 1 , 

81 , 86 , 8 1 0 ) . And for . several of these scales (e .g . ,  A2 , A4 , A5 , A8 , 

A 1 0 ,  A1 2 ,  84 , 87 , B8 ) the change was in the order of 9- 1 5  cries . 

Thus in the Experimental Phase , considerably fewer cries were 

arousing , agitated , strong , thick , intentional or since re ; or made 

the mothers feel agitated , resentful or annoyed . It  remains to be 

seen whether these differences reflect a general shift in the ratings 

across mothers , or a marked shift by  a few mothers . 

In spite o f  the shift in the distribut ions , the relative 

proportions of cries with DC ratings of 2 are similar in Table 1 3  and 

Table 26 for most scales , the exceptions being 87 , 88 and 8 1 0 .  In 

both tables , more cries are arousing than are important or 

unpleasant , and even fewer are s trong . The most frequently reported 

reactions are anxious , distressed , agitated and controlled , with 

relatively few reports of guilt  or anger . 

Cross-tabulations of Set A and Set 8 responses (DC = 2 ) . The 

relationships between the Set A and Set 8 s cales for cries with high 

DC ratings (DC = 2 )  are shown in Table 27 . 

Two features stand out . First , there is a strong similarity to 

Table 1 4  with respect to the subgroups of Set 8 scales characterised 

by the relatively low proportions of cries (< 60% ) on particular Set 

A scales . Again , one s ubgroup is comprised o f  8 1  (unsympathetic ) .  

Typically , a low proportion of cries that elicited this reaction have 

high DC ratings on any of the Set A scales . Indeed , there has been a 

marked drop in these proportions on all of the Set A scales ( 0%-29% 



Table 27 
Proportion of Cries with High DC Ratings (DC = 2) on both SetA 

and SetB Scales : Experimental Phase . 

SetA 

SetB A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A l l  A 1 2  NC 

B 1  4 .  4 1 1 3 2 1 1 4  
JNC 29 7 29 7 7 21 14 7 
B2 28 29 28 26 21 20 18 1 8  25  24 28 24 29 
JNC 97 100 97 90 72 69 62 62 86 83 97 83 
B3 �� 33 �� �6 26 �� 22 21 �6 28 �f 27 36 
JNC 92 72 61 58 78 75 
B4 24 �� �� �� 1 8  15  15  15  20 20 24 20 24 
JNC 100 75 63 63 63 83 83 100 83 

B5 �� 20 �� 1 8  6� 12 10 10 ,. 8  18 20 1 7  22 
JNC 91 82 55 46 46 82 82 9 1  77 
B6 12 1 1  1 1  1 1  1 1  10 1 1  10 1 1  10 12 12 12 
JNC 100 92 92 92 92 &3 92 83 92 83 100 100 
B7 9 9 8 8 

5� 5� 
4 

5� 
8 9 9 6 9 

JNC 1 00 100 89 89 44 89 100 100 67 
B8 1 0  1 0  9 9 6 4 6 6 8 9 10 6 10 
JNC 1 00 100 90 90 60 40 60 60 80 90 100 60 
B9 1 0  1 0  10 10 6 5 5 5 8 9 10 8 10 
JNC 1 00 100 100 1 00 60 50 50 50 80 90 100 80 
B 1 0  1 6  1 6  1 6  1 6  1 1  

5l 
8 1 1 � 16  16  14  16  

JNC 1 00 100 100 1 00 69 50 69 100 1 00 88 

Total 57 68 58 6 1  4 4  38 40 38 63 64 74 59 

Note . NC = Number of cries with a high DC rating on that SetB scale . 

in the Experimental Phase compared to 3 1 %- 85% in the Home Phase ) .  

A second subgroup i s  comprised o f  scales B2 (distressed ) ,  B4 

(agitated ) ,  and B6 (guilty ) .  Cries that evo ke d  these reactions 

typically had high Set A ratings , although the proportion of cries 

with high ratings on F2 ( A5-A8)  is rather lower than in the Home 

Phase , and two s cales ( B3 ,  B1 0 )  that -previous ly belonged to this 

subgroup now have different Set A characteris tics . For example , a 

much lower proportion o f  cries that made mothers feel anxious ( B3 )  

are thick ( A8 )  o r  meaningful ( A 1 1 ) .  And of the cries that caused 

1 1 0 

mothers to feel rejected ( B1 0 ) , a lower proportion are heavy ( A6 )  or 

large ( A7 ) . In contrast ,  a very high proportion of the cries that 

evoked feelings of gui l t  ( B6 )  have high DC ratings on all Set A 

scales . 
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The third subgroup is comprised of B5 (controlled ) ,  B7 

(resentful ) ,  B8 (annoyed ) and B9 (angry ) .  Again , cries evoking these 

reactions are charac terised by relatively low F2 ( A5-A8 ) 

characteristics . However , whereas in the Home Phase a relatively l ow 

proportion of cries that caused mothers to feel annoyed or angry were 

important ( A9 ) , this is not the case here . 

ADC cry categories . To examine the relationships between Set A 

and Set B scales for cries with negative characteristics ( i . e . , high 

F 1  or Set B ratings ) the cries have been classified into one of the 

1 6  categories derived from the four ADC scales ( A1 , A2 , A5 , A9 ) , as 

in the Home Phase ( c f .  Table 1 5 ) .  The distribution of the cries 

across these categories is shown in Table 2 8 .  

Due t o  the changes i n  the proportion o f  cries i n  each of the ADC 

categories , the numbers of cries in each o f  the four levels  in Table 

2 8  differ  from those in Table 1 5 .  This has led to an increase i n  the 

number of cries in 4a , 4b , 4i , 41 , 4n , and 4p , and particularly 4m , 

and a decrease in the number in 4c , 4d , 4g , 4h , and particularly 4f 

and 4o . However ,  as in Table 1 5 ,  it  is clear that most unpleasant 

cries are arousing ( 2d ) , whereas arousing cries are not necessar ily 

unpleasan t  (2b ) . And , although cries that are strong are typically 

important , cries do not necessarily need to be s trong to be important 

(see 4b , 4f , 4n ) ,  or to be unpleasant and/or arousing (see 3g , 3c ) .  

Cries that are unpleasant , arousing , and strong are typically 

considered important ( 4p ) . 

Changes have al so occurred in the distributions of Set B 

responses across categories . There is a marked drop in the number o f  
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Table 28 
Frequency ot SetB Ratings (DC = 2) in each ADC Category: Experimental Phase . 

Scale ADC Category Total 

la lb + 
Al NOT UNPLEASANT( +) + -

UNPLEASANT(- ) 4 1  57 4 1  57 
2a 2b 2c 2d 

A2 NOT AROUSING(+) + + -
AROUSING (- ) 23 1 8  7 50 30 68 

3a 3b 3c 3d 3e 3t 3g 3h 
A5 NOT STRONG(+) + - + + - + -

STRONG (- ) 23 0 1 0  8 6 1 1 5  35 54 44 
4a 4b 4c 4d 4e 4r 4g ·4h 4i 4j 4k 41 4m 4n 4o 4p 

A9 NOT IMPORTANT(+) + + - + - + - + - + - + - + 
IMPORTANT(- ) 17 6 0 0 5 5 1 7 5 1 0 1 6 9 1 34 35 63 

Bl UNSYMPATHETIC 9 1 4 84 1 4  
column J 53 20 80 

B2 DISTRESSEJl 1 3 
5� 1 06 J� 69 29 

column J 1 4 50 
B3 ANXIOUS 1 1 2 1 1 2 5 1 22 62 36 

column J 1 7 20 29 . 20 100 33 56 1 00 65 
B4 AGITATEJl 1 2 

3� 1 06 17 74 24 
column J 20 33 50 

B5 CONTROLLED 1 1 1 2 
3� 1 06 �s 76 22 

column J 6 1 7  1 4  33 
B6 GUILTY 1 1 1 0  86 1 2  

column J 100 1 7  29 
B7 RESENTFUL 1 

3� 5 89 9 
column J 1 7  1 5  

BB ANNOYED 2 2 6 88 1 0  
column J 33 22 18 

B9 ANGRY 1 
1 0� 1 5 88 1 0  

column J 56 100 15 

8 10 REJECT, 5 1 1 0  82 1 6  
column 56 1 00 29 

Set B responses in 4a (except on B 1 ) and 4h , and an increase in the 

number in 4m and 4n . Furthermore , a higher proportion of the Set B 

responses occur in categories 4m , 4n , 4o , and 4p . Thus in the 

Experimental Phase , a substantial proportion of the Set B responses 

were evoked by cries that were unpleasant and arousing but not 

necessarily strong or important . Indeed , just three scales ( B 1 , B3 , 

and B5 ) account for all  but three of the 26 responses ( 88 . 5% )  outs ide 

4m , 4n , 4o ,  or 4p . 

In Table 28 it would seem that unsympathetic (B1 ) responses are 

asociated with cries that are not arousing , not strong , not 
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important , and generally not unpleasant . For all of the other types 

of reaction ( B2-B1 0 ) , most are elicited by cries that are unpleasant 

and arousing , altho ugh not necessarily s trong or important . It 

should  be noted , however , that only a proportion of the cries in any 

category evoked a Set B response . For example , whereas mos t of the 

unsympathetic respo nses were evoked by cries in 4a , only 53% of the 

cries in this category evoked this reaction . And in 4p , which 

contains cries with the most compelling ("aversive" ) characteris tics 

( i . e . , unpleasant , arousing , strong , important ) only  1 5% o f  these 

cries e voked feelings of anger or resentment . For the remaining 

scales in 4p , the proportion ranges from 1 8�-65% . However ,  only 

three scales show responses from o ver 50� of the cries : agitated 

( 50� ) , d i stressed ( 56� ) , and anxious ( 65� ) . Thus , even on these 

scales between a third to a half of the cries did not elicit a 

reaction . Unfortunately , the small numbers in many of the other 

categories render the percentages unsuitable for making comparisons . 

However ,  for those categories with a relatively high proportion o f  

cries , cries with the same characteristics ( i n  terms o f  A 1 , A2 , A5 , 

and A9 ) do not necessarily evoke the same types of reaction . Since 

Table 2 8  does not show the relationships between the Set B scales , it 

is not possible at this point to say whether any of the cries in 

categories 4i , 4m , 4n , 4o ,  or 4p evoke no reaction at all .  But this 

is certainly the case for the remaining categories (except 41 ) since 

the total number of c ries across all of the Set B scales in each of 

these categories is less than the total number of cries in those 

categories . 

In both the Home Phase and the Experimental Phase , mos t  of the 

negative Set B responses (except B 1 ) were from cries that were both 
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unpleasant and arousing . To facilitate comparisons of the responses 

in the two Phases , a summary derived from Ta bles 1 5  and 28 is 

provided in Table 2 9 .  Two categor ies a r e  used : one category 

represents cries from categories 2a , 2b and 2c combined , and the 

second category represents 2d . 

Table 29- shows that in both phases , mothers tended to associate 

the various types of negative Set B reactions with cries that were 

both unpleasant and arousing ( 2d ) . Although this proportion (%T )  was 

higher in the Experimental Phase than in the Home Phase (except  on 

B 1 ) ,  t he actual proportion o f  unpleasant/arousing cries ( JN )  t hat  

evoked negative reactions was lower in the  Experimental Phase for 

hal f  ·of the scales ( particularly B 1 , B4 , B7 , B8 , and B9 ) ,  with 

increases (of > 1 % )  for three scales ( B3 ,  B5 , B 1 0 ) . 

These results sugges t  that the use o f  tape-recorded sounds 

changes the relationships between scales , and could give rise to the 

mislead ing impression , consistent with the Aversive Stimulus Mode l , 

that negative affe c tive reactions to cries are typically associate d  

with " aversive"  (unpleasant/arousing )  cry characteristics . Clearly , 

it  is important to consider the proportio n  of cries having particular 

characteristics that actually evoke negative responses , in addition 

to comparisons of the proportions of negative responses evoked by 

cries with different characteristics . 

ADC patte-rns for individual mothers . The differences between 

Tables 1 5  and 2 8  may be due to a shift in responses by a few mothe rs 

to mos t of their infant ' s  cries , or by mos t mothers to only a few 

cries . To examine these possibilities , the contribution of each 

mother t o  the various cry categories in Table 28 is shown in Table 
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Proportion of Cries on each Set8 Scale with High DC Ratings 

(DC = 2 )  in the Home Phase and Experimental Phase . 

Category 

2abc 2d 

Scale NC JT JN NC JT JN T 

Home Phase 

( N  = 50) (N = IlB) 

81 UNSYMPATHETIC 6 46 1 2  1 54 1 5  1 3  

B2 DISTRESSED 5 1 6  1 0  27 B4 56 32 

B3 ANXIOUS 1 1  30 22 26 70 54 37 

B4 AGITATED 1 1 9  1 11  29 B1  60 36 

B5 CONTROLLED 9 3B 1 B  1 5  63 31 24 

B6 GU ILTY 9 2 1 0  9 1  2 1  1 1  

B7 RESENTFUL 5 26 1 0  1 4  74 29 1 9  

BB ANNOYED B 32 1 6  1 7  6B 35 25 

B9 ANGRY 2 1 4 4 1 2  B6 25 1 4  
8 1 0  REJECTED 1 1 1  2 8 89 1 7  9 

Experimental Phase 

fK = 48) (K = 50) 

8 1  UNSYMPATHETIC 1 4  1 00 29 0 0 0 1 4  

B2 DISTRESSED 3 2 28 97 56 29 

B3 ANXIOUS 6 1 7  1 3  30 B3 60 36 

B4 AGITATED 4 2 23 96 46 24 
B5 CONTROLLED 3 1 4 6 1 9  B6 3B 22 

B6 GU ILTY 8 2 1 1  92 22 1 2  

87 RESENTFUL 0 0 0 9 1 00 1 8  9 

BB ANNOYED 0 0 0 1 0  100 20 1 0  

B9 ANGRY 0 0 0 1 0  1 00 20 10 

8 1 0  REJECTED 0 0 0 1 6  100 32 16 

Note . NC = Number ot cries with DC ratings ot 2 .  
T = Total number of cries with D C  ratings of 2 .  
N = Number of cries i n  category . 

3 0 .  The mothers are arranged i n  the same order as in Table 1 6  to 

facilitate comparisons . 

1 1 5 

A comparison of Tables 1 6  and 30 s hows that considerable changes 

have occurred in (a ) the categories used by particular mothers , ( b )  

the number o f  cries from particular infants in a category , and ( c ) 

the number of mothers using a particular category . 
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Table 30 

Cries Rated by each Mother in each ADC Category:  Experimental Phase . 

ADC Category 

Mother 4a 4b 4c 4d 4e 4f 4g 4h 4i 4j 4k 41 4m 4n 4o 4p Total 

Hl 4 7 
( P )  6 10 

H2 6 9 
( P )  7 1 0  

M 3  8 9 
( P )  9 1 0  

H4 2 2 7 
( P )  3 3 1 0  

M 5  2 2 2 8 
( P )  3 3 3 1 0  

H6 2 5 9 
( P )  2 6 10 

M7 2 2 2 7 
(P)  3 3 3 1 0  

M8 � 2 2 7 
( P )  3 3 1 0  

H9 j 2 j 9 
( P )  2 1 0  

M 1 0  2 4 2 9 
( P )  2 4 2 1 0  

M 1 1  4 2 9 
( P )  5 2 1 0  

M 1 2  4 2 8 
( P )  5 3 1 0  

NC 1 7  6 0 0 5 5 7 5 0 6 9 1 34 

NM 7 4 0 0 3 2 4 3 0 3 6 1 1 2  

Note . ( P )  = Pro�rtion of cries out of 1 0  in each category . 
NC = Num er of cries in category . NM = Number of mothers using a category . 

In Table 1 6 ,  six mothers predominantly reported cries in a 

particular ADC category (shown in parentheses ) :  M9 ( 4a ) , M5 ( 4f ) , M4 

( 4h ) , and M 1 2 ,  M6 , and M1 ( 4p )  • . In Table 3 0 ,  there are also six 

mothers who predominantly used a particular ADC category : M2 ( 4a ) , 

M 1 1 ( 4f ) , M 1 2  ( 4n ) , and M3 ,  M6 , and M 1  ( 4p ) . Howe ver , only two of 

these mothers (M 1 ,  M6 ) used p redominantly the same category on both 

occasions . There would appear , then , to be little similarity between 

the ratings on the two occasions for many of the mothers . 
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Mean scale set responses of individual mothers . In order to 

examine the range of responses  from each mother and across all 

mothers on the F 1 , F2 , F3 and Set B scale sets , mean scale set 

ratings have been employed , as in the Home Phase . The distributions 

of the cries using the mean s cale ratings are shown in Figures 1 0- 1 3 . 

As in the Ho�e Phase (see Figures 6- 9 ) , there is considerable 

variation both within and across mothers with respect to the highes t , 

lowest , and range of mean ratings ! Thus the comments made previously 

'regarding the selection of representative cry samples also apply 

here . 

A comparison o f  the ratings of individual cries in Figures 6-9 

with the corresponding ratings in Figures 1 0- 1 3  reveals some striking 

changes in mean ratings for many of the cries . Furthermore , the 

direction of change for cries rated by individual mothers on 

particular scale sets general l y  varies from cry to cry . Thus i t  

would seem that the use o f  tape-recorded cry samples has not had a 

systematic effect on the cry ratings . 

A possible explanation for the non-sys tematic shift in  ratings 

is that they were caused by regression towards the mean . If this 

were the case one might expect greater shifts for cries with more 

extreme ratings . However , such an effect is not . suggested by the 

data . 

An alternative possibility is that the mothers ' perceptions o f  

the cries have changed be·cause o f  the changes i n  the context of the 

crying . It was noted earlier t hat the mothers ' Set B responses to 

the cries in the Home Phase seemed to depend on the reasons for the 

crying , rather than on the cry characteris tics . In this 

( Experimental ) Phase , the use of tape-recorded signals effectively 

places the cries out of context and forces the mothers to at tend more 
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rigorously to the cry characteris tics . Even so , the emergence of 

separate factors for the Set A and Set B scales (see Table 25)  

suggests that the mothers have no t simply reacted to the cry sound 

even the absence of other information . Unfortunately , the mothers 

were not asked on this occasion to give the reasons for their Set B 

responses , so it not possible to determine whether the shifts in the 

mean scale set ratings reflects changes in the mothers ' attributions . 

Changes in  mean s cale set  resgonses . Not only does the rank 

order change for cries rated by the same mothers (see Figures 6- 1 3 ) , 

but so too does the absolute values of the ratings . A summary o f  the 

magnitude and direction of changes in the mean ratings for each 

mother on the four s cale sets is provided in Table 3 1 . Since s cale 

sets F1 , F2 , and F3 are comprised of four scales each , a shift from 

one category to the next in Table 3 1  represents the equivalent of a 

change in one scale posi tion on each of the four scales comprising 

the set . On Set B ,  such a shift is equivalent to a change of one 

s cale position on all 1 0  scales . A shift in the positive ( + )  

direction indicates that the cry received a lower mean rating in the 

Experimental Phase . Conversly , a shift in the negative direction (- ) 

indicates a higher mean rating in the Experimental Phase . Thus a 

mean change o f  greater t han 1 (and certainly o f  > 2 )  suggests that a 

cry was percieved quite d ifferently on the two o ccasions . Table 3 1  

s hows this to have been the case o n  each scale set  for most of the 

mothers . 
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Hother 

-M1  M2 · M3 M4 M5 M6 Mean M7 M8 M9 M 1 0  M1 1 M12 
7 . 0  5 2 , 3,  6 , 9  2 3 7 
6 . 75 4 
6 . 5  7 
6.25 4 , 6  8 
6 . 0  3 5 2 9 
5 . 75 9 5 9 4 
5 . 5  7 6 3 , 7  3, 4 
5.25 6 , 7  6 8 7 7 6 5 2 , 3 ,  
5.0  2,4  7 .

.
. r ·  7 2 8· 7 

11 . 75 9 1 ,2 , 6 
11 . 5  3 

3 3 1 , 5 
11 . 25 � , 6 ,  11 2 
11 . 0 - - - - - - 2 - - - 4 - - - - 5 - - - - 8 , 9 - - -
3.75 5 6 5 7 
3 . 5  3 8 
3 . 25 2 , 4 2,5  

�
, 5 ,  

3 . 0  3 , 5  
2 . 75 
2 . 5  1 , 8  8 
2 . 25 2 
2 . 0  
1 .  75 
1 . 5  3 
1 .25 
1 . 0  

Fi&Ul"e 10. Mean Fl ratings tor the cries rated by each IDOtber: Experiaental Phase . 

Hotber 
M 1  M2 M3 Kll M5 M6 

Mean M7 M8 M9 M 1 0  M 1 1  M12 
7 . 0  3 6 , 9  2 , 7  
6.75 3 
6.5 5 11 
6.25 1 ,3 
6.0  7 
5 . 75 6 8 
5.5 7 5 
S.25 2,5 5 7 2 
5.0 7 � , 7 ,  6 · 3 ·  7 9 2 , 3  
11 . 75 6 3 2 
11 . 5  9 2 , 11  11 7 6 
11.25 9 5,6  3 
11.0 - 3 - - - - - - 1 , 2 , g  - - - - - - - - - -

3 . 75 
5 , 6 ,  

3 
3. 5  2,11  6 11,8 
3.25 5 11 11,6 
3. 0  6 2 5 , 8  2 1 ,4 7 
2 . 75 7 1 , 8  11 9 5 
2.5  3 6 
2.25 5 8 
2.0  2 2 
1 . 75 3 1 , 9 7 
1 . 5  5 , 7  
1 . 25 4 
1 .0 �

, 5 ,  8 

Figure 1 1 .  Mean F2 ratings tor the cries rated by each mother :  Experimental Phase . 



1 20 

Hot her 
·H 1 M2 M3 M4 M5 M6 M7 M8 M9 H 1 0  M1 1 M12 

Mean 
7 . 0  5 6 , 9  
6 . 75 2 3 ,4 . 2,5  
6.5  4 , 6  
6 . 25 1 , 2 ,  

7 
7 

6 . 0  2 , 7  
5 . 75 6 6 5 9 6 
5.5  r· 7 , 6 3 
5.25 4 6 7 ��;g :6 
5 .0 7 1 , 9  r ·g· 4 , 6 ,  1 ,7 
4 . 75 

4 ,  '7 7 , 6 3 , 4  3 5 2 3 , 5  7 
11 . 5  3 , 6 3 , 5  9 1 , 9  
11 . 25 9 11 2 6 6 
4 . 0  - - - - - - - - - - 1 - -

-
- - - - - - -

3 .75 2 
3 . 5  
3.25 2 5 5 , 6  � , 5 ,  
3 . 0  1 6 2 
2 . 75 1 , 5 2 5 
2 . 5  4 11 11 
2 . 25 3 3 
2 . 0  
1 .75 
1 . 5  3 
1 . 25 
1 . 0  6 

Figure 1 2 .  Mean F'3 ratinp ror the cries rated by each .other : ExperiiDental Phase. 

Mother 
M1 M2 M3 Mll M5 H6 M7 M8 M9 M 1 0  M1 1 M12 Mean r.o 

6 . 75 
6 . 5  9 
6 . 25 
6 . 0  
5 . 75 5 
5 . 5  
5 . 25 
5 . 0  
4 . 75 5 
11 . 5  2 , �, 1 6 9 i , 4 ,  
11 . 25 

4 ,  
3 1 , 6  

'· 11 . 0  - 9 - - 6, 9 - 3 , 5 - - -
- -

- - -
- - 2 - - - - - -

2, 8 -

3 . 75 1 2 5 2 
3 . 5  8 2 , 11  1 2 , 4  6 3,11 5,7  
3 . 25 11 3 , 4  1 ,1 6 
3 . 0  5 , 7  2 , 8  1 3 4 , 7 ,  

9 
2 . 75 1 5 
2 . 5  6 , 8  1 5 5 , 6  8 
2 . 25 5 
2 . 0  

1;

, 2 , 4 ,  

2 , 4  1 , 7 � , 6 ,  
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Figure 1 3. Mean Se t B  ratings tor the cries rated b y  each mother: Experimental Phase . 



Table 3 1 

Direction and Magnitude of Changes in Mean Scale Set Ratings 

from Home Phase to. Experimental Phase for each Mother . 

Mother 

Scale Set Change H 1  H2 M3 H4 H5 M 6  M7 M8 M9 H10 M1 1 M 1 2  Total 

>2 1 2 
+ > 1-2 1 3 2 1 1 8 

>0- 1  3 1 5 l 1 2 1 1 4 2 3 2 28 
F1  0 1 1 1 2 1 1 2 10 

>0- 1  3 4 2 3 6 2 2 1 1 3 5 4 36 
- > 1-2 1 3 1 1 2 1 2 1 1  

>2 1 1 3 

>2 2 
+ > 1 -2 1 1 3 3 1 1 10 

>0- 1  1 1 3 3 4 2 1 3 4 1 24 
F2 0 1 1 1 4 3 1 2 1 3 

>0- 1 3 4 4 3 2 1 1 4 1 1 1 �� - > 1 -2 1 2 1 2 2 1 j 1 1 
>2 1 1 2 2 1 0  

> 2  1 2 4 + ) 1 -2 1 2 2 1 4 1 2  
>0- 1 1 � 1 1 2 5 1 5  

F3 0 1 � 1 1 1 2 1 2  
>0- 1 2 6 2 2 2 2 1 3 1 �� - > 1 -2 4 4 4 2 4 
>2 1 1 1 2 3 2 1 1 2  

> 2  1 1 
+ > 1-2 1 1 2 1 � 1 0  

>0- 1 4 2 3 2 1 2 3 2 3 2� 
SETB 0 1 2 � 1 1 

>0- 1 2 2 2 6 3 3 3 2 3 2 32 
- > 1 -2 5 3 1 1 1 4 2 1 1 8  

>2 1 2 1 4 

Note . + = Mean Scale Set ratings higher in the Experimental Phase . - = Mean Scale Set ratings lower in the Experimental Phase . 

DC response patterns o f  individual mothers . The frequency o f  

1 2 1  

responses (DC ratings o f  2 )  o f  each mother on each scale are shown in 

Tabl e  32 . 

As in Table 1 7 ,  differences between the mothers have emerged 

with respect to the total , type , range and frequency with which the 

various reactions were reported . And some consistency in mothers ' 

response styles is suggested by the relative stability of their rank 

order on each of the four scale sets in Tables 1 7  and 32 . While 

there a-re minor changes in these rank orders , the Spearman Rank Order 

Coefficients are signi ficant for all four scale sets : Set B ,  rs = 

. 68 2  ( t  = 2 . 949 , df = 1 0 ,  p < . 0 1 ) ;  F 1 , rs = . 976 ( t  = 1 4 . 24 ,  d f  = 
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Table 32 
Frequency of each Mother ' s  SetA and Set8 Ratings (DC 2 ) :  Experimental Phase . 

Mother 

Scale M5 M1 1 M8 M6 M7 M2 M4 M3 M 12  M1  M 10 M9 NC NH GH 

Set8 
81 UNSYMPATHETIC 0 0 0 1 4 3 0 0 0 0 2 4 14 5 1 
.82 DISTRESSED 0 0 0 4 1 2 1 4 5 l 4 1 �6 9 2 
�� ANXIOUS 0 0 1 4 0 1 4 6 6 4 4 9 4 

AGITATED 0 0 0 � 1 1 1 � � l j 2 24 9 1 
85 CONTROLLED 0 0 2 0 0 1 0 22 l 1 
86 GUILTY 0 0 0 l 0 0 � 2 1 1 0 12 0 
�e RESENTFUL 0 0 0 0 0 0 � 

4 1 0 9 4 1 
ANNOYED 0 0 0 1 0 0 0 0 6 1 0 10 4 1 

89 ANGRY 0 0 0 2 0 0 0 0 2 6 0 0 10 3 1 
8 10 REJECTED 0 0 0 3 0 0 1 0 6 6 0 0 1 6  3 2 

Total 0 0 
. 4J 27�6 

6 1 1 1 19  32 49 1 9  1 1 
J 0 .0 0 .0 8 . 6  1 - 1  1 5 . 7  2 1 . 1  40.0 10.0 21 . 1  12 .2  
Rank 1 1 3 10 5 4 1 8 1 1  12 8 6 

SetA 
A1 UNPLEASANT 3 3 2 6 4 2 4 3 6 1 6 5 �A 12 8 

F1 A2 AROUSING 5 6 4 � a � � 8 1 8 3 12 6 �� TENSE � � A A 1 4 � �� 1 2  
AGITATED 3 5 2 6 1 6 12 8 

Total 1 7  2 1  1 1  22 1 4  
27 �g 

2 1  32 
90�6 

28 24 15  
Lruc 53 . 1  58.

6 
39 -� 6 1 . 1  5o .g 75 . 0  88;3 100.0 66.b 4 1 .  � 

5 1 1 9 1 1  12 
A5 STRONG 2 3 4 5 � 2 5 8 2 5 2 � 44 1 2  5 

F2 A6 HEAVY 1 1 4 5 � 5 l � 2 2 �g 1 2  4 
:A LARGE 2 2 4 � � � � � 

12 I; 
THICK 2 5 2 3 2 3 38 1 1  4 

Total 7 1 1  1 4  2 1 .  1 1  10  2 1  23 10 1 4  9 9 
J 2 1 . 9  30 . 6  50 .0  58;5 

39 - 3  27 .8  75 . 0  63.9 3 1 . 2  50 .0  25 . 0  25 . 0  Rank 1 5 8 7 4 1 2  1 1  6 8 2 2 
A9 IMPORTANT 5 8 4 8 2 � 7 8 A � 2 4 �� 1 2  8 

F3 A10 INTENTIONAL A 7 � 1 4 l 2 6 5 1 2  9 
A 1 1  MEANINGFUL 3 1 2 � 3 8 4 6 � 74 12 10 
A12 SINCERE 6 0 5 2 6 8 5 59 1 1  8 

Total 26 32 1 1 27 10 1 1  26 27 3 1  22 
52�� 

1 8  
J 81 . 3  88 . 9  39 - 3  75.0 35 - 7  30 . 6  92 . 9  75.0 96 . 9  78.6 50. 0  
Rank 9 10 3 6 2 1 1 1  6 1 2  8 5 4 
NCR 8 9 7 9 7 9 7 9 8 7 9 9 

Note . NC = Total number or cries with DC ratings or 2 on the scale . 
NM = Number of mothers who gave DC ratings or 2 on the scale . 
GH = Number of mothers who gave DC ratings of 2 on the scale to 50J or cries . 

NCR = Number of cries rated . 

1 0 ,  p < . 0 1 ) ;  F2 , rs = . 8 1 3  ( t  = 4 . 4 1 6 ,  d f  = 1 0 ,  p < .Q � ) ;  F3 , � = 

. 862 ( t  = 5 . 377 , df  = 1 0 ,  p < . 0 1 ) .  Fur thermore , the predominant 

types of Set B reaction reported in the Home Phase (see Table 1 7 )  are 

also e vident , for several mothers , in Table 32 . For example , whereas 

M2 , M5 , M6 , and M 1 1 reported no typical negative reactions on either 

occasion , M1 typically felt distressed , anxious , agitated , and 

controlled , M4 and M5 were often anxious , M7 was typically 

unsympathetic , and M 1 2  was generally distressed and anxious . 
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For some mothers , however , the nature of their reactions 

changed . In the Experimental Phase , M4 was no longer often agitated , 

M8 no longer commonly felt controlled , M9 was not generally anxious , 

agitated , and annoyed , and M 1 0  was no longer generally anxious , 

agitated , resentful , and annoyed . In contrast , two mothers 

frequently experienced reactions in the Experimental Phase not 

experienced in the Home Phase : M1  often felt resentful , annoyed , 

angry , and re jected , and M 1 2  often fel t  re jected . Thus whereas - some 

mothers appear to have characteristic types of reaction that are 

relatively stable , this is not the �ase for others . 

Other diffe rences in mothers ' ratings on the two occasions have 

also emerged . For example , mos t  of the mothers reported fewer 

negative responses (DC ratings o f  2 )  in the Experimental Phase , 

although this d ecrease was significant only for F 1 . The result s  o f  

sign-tests we re : Set B (n  = 1 1 ,  x = 3 ,  p > . 05 ) ; F 1  (n = 1 2 ,  x = 1 ,  

p ( . 05 ) ; F2 (n  = 1 0 ,  X =  3 ,  p ) . 05 ) ; F3 (n = 1 0 ,  X :  2 ,  p ) . 0 5 ) . 

And when the relationships between the ranks on Set B and the three 

Set A scales sets are considered , there is a significant Spearman 

Rank Order Correlation between Set B and F1 , but not with F2 or F3 : 

Set B I F1 , rs = . 7 57 ( t  = 2 . 004 , df = 1 0 ,  p < . 05 ) , Set B I F2 , rs = 

. 444 ( t  = 1 . 567 , df = 1 0 ,  p > . 05 ) , Set B I F3 ,  � = .259 ( t  = . 848 , 

df = 1 0 ,  p > . 05 ) . None of these coefficients was �igni ficant in the 

Home Phase . 

The most notable change in scale use is shown by a comparison o f  

colums NM and G H  in Tables 1 7  and 32 . Considering column NM first , 

there was gene rally little change for the Set A scales . On both 

occas ions , most of the mothers used each of these scales to describe 

at least one cry (DC = 2 ) . Howeve r ,  with the Set B scales , there was 
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a marked drop in the number of mothers who used scales o7- 8 1 0  in the 

Experimental Phase , a slight drop in the number that used scales 82 , 

84 , 85 , and 86 , and a slight increase in the number who used scale 

83 . 

An examination of column GH  shows that fewe r mothers used the 

Set A scales (DC = 2 )  to describe at least half of their infant ' s  

cries , with the excepton of scale A 1 . That is , more mothers found 

over hal f  of the tape-recorded cries unpleasant . Similarly , fewer 

mothers reported negative Set 8 reac tions to over half of their 

infant ' s  cries , except on scales 81 , 86 , and 87 (no change ) ,  and 89 

and 8 1 0 .  In fact , the increase for 89 and 8 1 0  i s  due t o  the 

responses of M1 and M 1 2  who , along with M6 , were the three mothers 

who actually found the tape-recorded cries more aversive that in the 

Experimental Phase . The reactions o f  M 1  were particularly  extreme . 

Unfortunately , there is no information as to why this should be  the 

case . 

Changes in DC responses for ind ividual mothers . Rather than 

examining the responses of each mother to each cry , it would seem 

more relevant to examine the changes in DC ratings from the Home 

Phase to the Experimental Phase . The shifts in DC ratings for each 

mother are shown in Table 33 for the four scale sets . The table was 

compiled by summing the cries over each scale within a scale set . A 

summary of the shifts for each scale is provided in Table 3 4 .  

Considering only · cries with D C  ratings o f  2 ,  Table 33 presents 
-

four rows o f  data for each mother , labeled H ,  C ,  E ,  and MRC . H 

represents a shift from a 2 in the Home Phase to a 1 in the 

Experimental Phase , C represents no shift , that is , a rating of 2 on 



Scale Set 

F 1  

F2 

F3 

SetB 

Note . 

Table 33 

Direction and Frequency of Changes in Ratings 

on each Scale Set for each Mothe r .  

Change 

H 

c 
E -

MRC 

H 

c 
E 

MRC 

H 

c 

E 

MRC 

H 

c 

E 

MRC 

M 1  

0 

27 

1 

96 

6 

1 4  

0 

70 

6 

20 

74 

3 

23 

26 

44 

M2 

8 

8 

2 

4 4  

5 

5 

5 

3 3  

1 5  
7 

4 

27 

1 6  

2 

5 

9 

M3 

3 

27 

5 

77 

5 

1 7  

6 

6 1  

3 

24 

3 

80 

7 

1 2  

7 

4 6  

M'� 

4 

1 8  

3 

72 

6 

1 8  

3 

67 

2 

26 

0 

93 

1 1  
4 

7 

1 8  

H5 

8 

1 1  

6 

44 

0 

0 

7 

0 

5 

26 

0 

84 

0 

0 

0 

H = DC ratings of 2 in Home Phase only. 
C = DC ratings of 2 common to both phases . 

Mother 

H6 

6 

1 7  

5 

61  

4 

1 7  

4 
68 

3 

20 

7 

67 

3 

1 2  

1 3  

43 

M7 

5 

1 0  

4 

53 

5 

2 

9 

1 3 

1 0  

7 

3 

35 

8 

5 

3 6  

E = DC ratings of 2 in Experimental Phase onl y .  
MRC = Mother ' s  Rating Consistency Index .  

{DC = 2 )  

M8 

7 

6 

5 

33 

6 

1 0  

2 

5 6  

7 

4 
7 

2 2  

8 

2 

1 8  

M9 

8 

9 

6 

39 

7 

4 

5 

2 5  

12  
4 

1 4  
1 3  

30 

6 

5 

1 5  

M 1 0  

1 1 

1 7 

7 

49 

1 2  

5 

4 

24 

1 0 

1 8 

26 

9 

1 0  

20 

H1 1 

5 

1 7  

4 

65 

9 

9 

2 

45 

3 

27 

5 

77 

6 

0 

0 

0 
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M 1 2 

2 

28 

90 

1 2  

9 

4 1  

3 1 

0 

97 

1 2  

1 4  
1 8  

32 

both occasions , and E represents a shift from a 1 to a 2 .  The number 

of negative responses for a mother on a scale set can be determined 

for the Home Phase by summing the responses in rows H and C ( c f .  

Total in Table 1 7 ) ,  and for the Experimental Phase , by summing rows C 

and E ( c f .  Total i n  Table 32 ) . Thus mothers with a higher 

proportion of cries in row H found more cries negative in the Home 

Phase , whereas those mothers with a higher proportion in row E found 
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more cries negative in the Experimental Phase . 

The mothers who we re most consistent in their ratings are those 

who have a h igh proport ion of cries reported in row C compared to 

rows H or E .  An index of response consistency (hence forth refe rred 

to as MRC ) has been derived by computing the percentage of cries 

rated as 2 in both the Home Phase and in the Experimental Phase . For 

example , cons idering only  responses on the F1 ( four scales ) ,  M5 had 

1 9  DC ratings of 2 in the Home Phase ( 8  + 1 1 ) ,  1 7  in the Experimental 

Phase ( 6  + 1 1 ) ,  with onl y  1 1  ( 44%) common to both situations ( e . g . , 

MRC = 1 1  I 8 + 1 1  + 6 = 44% ) . 

Several points emerge from Table 3 3 .  Firs t , there is a wide 

range of MRC values on e ach scale set : F 1  ( 33-9 6 ) ,  F2 ( 0-70 ) ,  F3 

( 1 3- 97 ) , Se t  B ( 0- 46 ) . Second , mothers who were consistent in the 

use of one scale set were not necessarily consistent with the use of 

o ther set s .  For example , considering only Se t  A ,  M 1 2  was very 

cons istent on F 1  (MRC = 9 0 )  and F3 (MRC = 97 ) but not on F2 (MRC = 

4 1 ) .  M9 was typically inconsistent (MRC on F 1 , F2 , and F3 < 40 )  

whereas M 1 , M3 , M4 , and M6 were very cons istent (MRC on F1 , F2 , and 

F 3  > 6 0 ) . Third , the scale sets on which the mothers were mos t  

c ons istent (highest MRC value s )  d iffered from mother to mother . For 

example , M 1 , M2 , M7 , and M9 were most consistent on F 1 ; M6 and M8 

were most cons istent on F2 ; and the rest of the mothers we re most 

consistent on F3 .  And fourth , perhaps the  most s triking feature of 

Table 33 are the low MRC values for Set B .  None exceed 46 , and for 

s i x  mothers the MRC value is 20 or less . Furthermore , only three of 

the mothers (M1 , M6 , M 1 2 )  reported more negative Set B responses in 

the Experimental Phase ( H )  than in the Experimental Phase ( E ) . 

Whilst many of the mothers rated substantially more cries as negat ive 
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in the Home Phase (M2 , M7 , M·8 , M9 , M 1 0 ,  M 1 1 ) ,  two (M1 , M6 ) rated mo re 

cries negatively in the Experimental Phase and three mothers (M3 , M4 ,  

M 1 2 )  reported similar proportions in the Home Phase and the 

Experimental Phase , but in response to different cries . That is , the 

value of C is low compared to that of H or E .  

Changes in DC responses on individual scales . Di fferences in 

response consistency have also appeared for the d i fferent scales . 

These differences are shown in Table 34 , where the column headings H , · 

c ,  and E have the same meaning as in Table 3 3 .  SC is a n  index o f  

Scale Cons istency , derived i n  the same way a s  MRC i n  Table 3 3 .  

Considering the Set A scales firs t , fewer negative ratings were 

made in the Experimental Phase for all scales except A 1 , and 

di fferences between phases are evident with respect to the 

cons istency ( SC )  with which the various scales were used . The F1 and 

F3 scales range from approximate ly 60-70 ,  whereas the F2 scales all 

have an se of less than 50 . For the Set B scales , the low se values 

are particularly striking . None of the se values exceed 40 , six are 

less than 30 , and for two scales ( B8 ,  B9 ) the value is only 9 .  

Overall , all but three scales (B 1 , B6 , B 1 0 )  were more frequently used 

to describe cries in the Home Phase and for all but three scales (B2 ,  

B3 , B4 ) less tha n  half o f  the cries were rated as negative in both 

phases .  In other words , the negative affective reactions reported by 

the mothers on the two occasions frequently described di fferent 

cries . 
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Table 34 

Direction and Frequency of Changes in Ratings (DC = 2 )  

on each Scale from Home Phase to Experimental Phase . 

H c E se 
SetA 

A1 UNPLEASANT 1 0  40 1 7  60 

F 1  A2 AROUSING 1 5  62 6 75 
A3 TENSE 2 1  42 1 6  53 
A4 AGITATED 2 1  51 1 0  62 

A5 STRONG 23 33 1 1  49 

F2 A6 HEAVY 1 5  <h 15  43 

A7 LARGE 1 7  28 12 49 

AS THICK 22 2 6  1 2  43 

A9 IMPORTANT 1 9  47 1 6  57 

F3 A10  INTENTIONAL 20 53 1 1  63 

A 1 1  MEANINGFUL 15 65 9 73 

A 1 2  SINCERE 23 49 10 60 

Set8 

81 UNSYMPATHETIC 7 6 8 29 

B2 DISTRESSED 1 4  1 8  1 1  42 

83 ANXIOUS 1 6  2 1  1 5 40 

84 AGITATED 20 1 6  8 36 

85 CONTROLLED 1 2  1 2  1 0  35 

86 GUILTY 7 4 8 2 1  

87 RESENTFUL 1 5  4 5 1 7  

88 ANNOYED 22 3 7 9 

89 ANGRY 1 2  2 8 9 

810 REJECTED 6 3 1 3  1 4  

Note . H DC rating of 2 in Home Phase only . c DC rating of 2 in both �hases . 
E DC rating of 2 in Exper mental Phase only . se Scale Consistency Index. 
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Di scussion 

The pre sent study exami ned several issues that are pertinent to the 

e ffects on mothers o f their  i n fants ' crying . Spec i fically , these 

i ssues i ncluded the relationships between perceived cry characteristics 

a nd mothers ' affective reactions ; mothers '  attributions of the cau se s  

o f their  infants '  crying ; individual di fferences between mothers with 

respect t o  their  perceptions , affective react ions , and attr ibut ions ; 

a nd the e ffects of the context on mothers ' reactions to their  infan t s ' 

c r ies . In the following discussion , the relevance of the present 

results for each of these i ssues is  considered i n  turn . As well , 

comment i s  made on the three ma in  theoretical  models that attempt t o  

account for the effects that crying has o n  mothers . 

Relationships between perceived cry characteristics and mothers ' 

a ffective reactions 

One of the objectives of the present study was to examine the 

relationships between mothers ' semantic d i fferential rati ngs of the i r  

i nfant s ' cry sounds and their  ratings o f  the i r  own affect ive reactions 

to the se cries . In order to do this two procedures were adopted . The 

first procedure was to submi t the ?-point semantic di fferential ratings 

of each cry to a factor analysis in order to examine the factor 

structure underlying the scales . The second procedure was to transform 

the ? -poi n t  scales into d ichotomous categor ies  so that the cries could 

be classi fied as having or not having the characteristics descr ibed by 

each scale .  Two sets of scales were employed : Set A ,  which described 

percei ved cry characteristics , and Set B, whi ch described the mother s '  

affective reactions . 
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From the factor anal yses in both the Home Phase and the 

Ex perime n t a l  Ph ase , a l l  but one of the a f fe c t  ( Set B) sca l e s  

( s ympathe t i c-u n sympathet i c )  a n d  j u st o n e  Set A scale 

( pl e a sa nt-unpleasant ) loaded pr ima r i l y  on. a s i ngle factor . Th i s  

s uggests that , except for sympathet i c /unsympa thet i c  fee l i ng s , the 
' 

mothe r s ' a f fective reactions to the i r  i n fant s ' cr ies we re a s soci ated 

w i th the unpleasant n e s s  o f  the c r i e s  and not the i r  arou sa l qual it ie s , 

t h e i r  pote n c y , the state of the i n fant , or the mothers ' eva luation s o f  

t h e  c r i e s . 

An e x ami nation o f  the c r y  d e s c r i ptions prov i d ed by the d i c hotomo u s  

r at i ng c l a s s i fication s , however , i n d i cated that t h e  above 

i nterpretation o f  the sca l e  i n ter-r e l a t ion s h i p s  i s  erroneous .  It wou l d  

s eem that t h e  factor structures s imply refle c t  the d i fferent freque n c y  

d i stributions o f  the 7-po i n t  r a t i n g s  on the d i ffe rent sca le s .  That i s , 

t h e  apparent simi l a r i t y  between the se scales a ppe ars to be a n  a r t i fact 
I 

d ue t o  a h i gh proport i o n  of the ratings being d i s t r ibuted about the 

c e n t r a l  s c a l e  posi tion . Th i s  sugge sts the c r i e s  were in fact gene r al l y  

l a c k i ng i n  the charact e r i s t i c s  d e sc r ibed b y  the scales , r a ther than 

i nd i c a t i ng some inherent assoc i at i o n  betwee n the sca les . The se 

f i n d i n g s  should serve a s  a wa r n i n g  that the fa ctor structure of a s e t  

o f  s c a l e s  c a n  b e  mislead i ng when t h e  s c a l e s  have a res t r i c ted 

d i st r i b ution centered a bout the m i d -scale po s i t ion . Since t h i s  prob l em 

i s  pre s uma b l y  more l i ke l y  to occur when on l y  a s i ngle type of c r y  

( e . g . , pa i n )  i s  u sed , t h e s e  f i n d i n g s  a l so r a i se the que s t i o n  of whe ther 

t he factor st ructures reported by Zeski nd and Le ster- ( 1 978 ) su ffe r  from 

a s i m i l a r  e f fect . 

The rea son for u s i ng the d i chotomous c l a s s i fi cations was to 

i d e nt i fy c r i e s  that cou l d  be. consid ered t·o have "aversive" 
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characteri stics , and to ident i fy cries that evok�J negative affective 

reactions . Essent ially , two quest ions we re being add re ssed : " Do  cries 

with aversive character istics neccessarily evoke negative affective 

reactions?" , and " Do  cries that evoke negat ive af fective reactions 

neccessarily have aversive characteri stics? " .  

For the purposes o f  the present study , "aversive " cries were 

defined as those that were both unpleasant and arousing . This  

d efinit ion is  consistent with the view that  unpleasantness and arousal 

a re two basic d imensions of emotion ( Russell , 1 97 8 ) , and wi th the 

r esults  of Study A and the present study . In Study A ,  which does not 

appear to have suffered from the restricted ratins distribution 

described above , a number of scales , includ ing "p leasant-unpleasant" 

a nd " soothing-arousing " , loaded on the same factor ( Affect ) as 

" aversive-not avers ive" . Thi s  suggested that the listeners ' associ ated 

aversiveness with the affect ive qualities  of the cry sounds rather than 

the physical characteristics or evaluations of the cries . And i n  the 

present study , the d ichotomous ratings on scales represent i ng 

unpleasantness and arousal suggest that they were used independently . 

That i s , whereas unpleasant cries were typically arous ing , arousing 

c ries were not neccessarily unpleasant . 

In both the Home Phase and the Experimental Phase approximately 

half of the cries sounded aversive ( i . e . ,  unpleasant and arous ing ) , 

a nd most of these cries  ( 67J-68S)  were perceived as be i ng both strong 

a nd important .  Fur thermore , these aversive (unpl easant /arousing ) cries  

accounted for most of the negat ive affective reac t i ons . 

Two important poi nts should be noted , howev�r . Fi rst , the 

proportion of negat ive affective react ions evoked by the 

unpleasant/arousing cries , particularly those thu t were also strong and 
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i mport a n t , var i ed c o n s i d erably d epend ing on the type of a f fe c t i v e  

r e act ion , r a n g i n g  f r o m  9%-69% i n  the Home Ph ase and 0%-65% i n  the 

Experimental Ph ase . In other wor d s , a substantial numb e r  o f  aver s i v e  

sound i n g  c r i e s  d i d  � evoke part i cu l a r  t yp e s  o f  negat i ve a ffec t i ve 

reactions . Second , a not i nsubstantial proportion of negat i v e  

a ffec t i ve r e spon s e s  � evoked b y  cr ies that wer e  e i th e r  � 
u npleasant or not a rous i ng , part i cularly i n  the Home Ph a s e . 

When the character i s t i c s  of c r i e s  that � evoke a p a r t i c u l a r  t ype 

o f  nega t i v e  a ffec t i ve reaction we re considered , i t  would seem that 

d i fferent t ypes o f  reactions we re freque n t l y  associ ated with part i c u l ar 

c r y  character i st i c s . For e xampl e , relat i v e l y  few c r i e s  that evoked 
) 

u n s ympath e t i c  rea c t i o n s  had negative a ffect i v e  ( Set A) characteri s t i c s ,  

were potent , or r e c e i ved a po s i t i v e  evaluat ion . Qu ite the oppos i t e  

d e s c r iption emerged f o r  c r i e s  that caused mothe r s  t o  fee l  d i stres sed , 

a n x ious , a g i tated , gu i l t y , or rej e c ted . And wh i l e  mo s t  o f  the c r i e s  

t hat caused mothe r s  t o  fee l  control led , resentful , annoyed , o r  angry , 

d id have negative a ffective ( Set A ) cha racte r i sti c s ,  approx ima t e l y  h a l f  

were not poten t , a nd , i n  the Home Pha se , not important . 

It should be noted , however , that the se a s soc i ations between c r y  

c h aracte r i st i c s  and mothe r s ' feel i n gs were d e r ived from the respo n s e s  

to a l l  c r i e s  across a l l  scale s .  Thus t h e y  g i ve a m i s l e ad i ng p i cture o f  

t he actual relation s h i p s  between scales for i nd i v idual c r i e s . In fac t , 

t he r e l at i onships between scales typica l l y  d i f fered from d r y  to c r y  

e ve n  for the same mothe r .  Some mothe rs reported d i ffe r e n t  types o f  

r e actions to c r i e s  wi t h  i d e ntical r a t i ngs on the Set A s c a l e s , and some 

mothe r s  reported i d e n t i c a l  reaction patte r n s  to c r i e s  w i t h  quite 

d i fferent r a t i ngs on the Set A scales . Furthe rmore , se par ate a n a l y s e s  

o f  each t ype of a f fec t i ve react ion essen ti a l l y  · i gnore s t h e  fact that 
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the mothers typically reported a combinat ion of react ions . 

These find ings sugge st that it is  qu ite inappropr iate to make 

assumpt ions about the effect s  of cries on mothers on the basis  of the 

cry c haracteristics , even for indiv idual infants . An i nvest igat ion of 

only aversive cries defined in terms of the perceived sound of the cry , 

doe s  not provide a rel iable i ndicat ion of the degree , t ype , or range of 

react ions such cries are l ikely to evoke . And such an approach ignores 

the fact that " non-aversive" cries also evoke negative affective 

react ions . The findings also highl ight the danger of deriving 

descriptions of cry character istics associated with vari ous types of 

a ffect ive reaction from the responses of a group of respondents . The 

react ions of the mothers in the present study were so var ied that i t  

was not possible  to characterise the cries that gave r i se to a 

particular reaction , even for individual mothers . One of the mai n  

reasons for thi s ,  i t  transp i re s , is  that many o f  the reactions were 

evoked by situational factors rather than , or at least in add i t ion to , 

t he sound of the c r ies . 

Mother s '  attributions 

Rather than assuming ,  as in the Aversive St imulus Mode l , that 

mother s •, react ions to cries depend upon the cry characteri stics , the 

Attribution Model  suggests that mothers ' react ions will vary accord ing 

t o  the nature of the causes attributed to the crying . 

To examine t h i s  propos i tion , the mothers were asked to ind ica�e , 

e ach t ime they descr ibed a bout of crying , why they thought the i r  

i nfant was crying ,  and what i t  was about the �rying that made them fee l  

t he way they did . Two scheme s were considered in the analysi s .  The 

f i rst scheme was that of Ki rkland ( 1 979 ) , - who suggests that cries can 
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be c a tegor i sed u s i n g the c l a s s i c  attribution ma trix d e f i ned by three 

d ime n s i ons : i n t e r n a l / e x t e r n al , stable/un stable , and glob al / s pe c i fi c . 

In t h i s  scheme , i n ternal / st able causes are factors such a s  temperament ; 

e x t e r n a l / stable c a u s e s  are a s soc i ated with med ical c o nd i t i on s , such a s  

h a v i ng a cold o r  teeth i ng ; i nternal /unstable causes a r e  

psychol ogi ca l /emo t i onal fac tor s ,  s u c h  a s  "wanting attent i on " ; a n d  

e x ter nal /unstable causes are e n v i ronmental factors s u c h  a s  hunge r , 

wetne s s , and so o n . 

A ma jor d i ff i c ulty with th i s  scheme for the pre sent stud y wa s th at 

only two o f  the e i ght ce l l s  i n  the attribut ion matrix wer e  requ i red i n  

o rd e r  t o  account for a l l  o f  the causes reported b y  the mother s .  For 

thi s r e a son , the causal catego r i e s  reported b y  Lounsb u r y  a nd Ba t e s  

( 1 982 )  we re emp loyed . These we re : Hunge r ,  Minor d i s comfor t , Major 

Di scomfort , and Ps ycho l og i c a l / Emotiona l . In fact , these categor i e s  

f i t  i n t o  t h e  attribution mat r i x  o f  Ki rkl a nd {19 79 ) , s i n c e  t h e  r eported 

c ause s  associ ated with Hunge r , M i no r  Di scomfort and Maj o r  Di scomfort 

were a l l  attr i b uted to external /unstabl e  cause s . 

The results f r om Study B suggest that a useful d i st i n c t i on i s  

provided by the Lo u n sbury and Bates catego r i e s , s i nce q u i t e  d i fferent 

t ype s a n d  patte r n s  o f  respo n s e s  w� re apparent for eacn . For e x ample , 

r e l at i v e l y  few Hunger or Minor Di scomfort c r i e s  evoked nega t i ve 

react i on s  on any of the Se t B scal e s . The mothers ' mo s t  c ommon 

r eact i o n s  to Hu nge r c r i e s  were d i stres sed , anx i ous , and g u i l t y  ( 26 J ) , 

whereas with the Minor Di scomfort c r i e s  the y more commo n l y  fe l t  

u n s ympathet i c , a n x i ou s , agitate d , a n d  g u i l t y  ( 24% ) . A m u c h  higher 

p roport i on o f  nega t i v e  a ffect i v e  react i ons we re e l i c i ted b y  c r i e s  

a t tri buted t o  Major Di scomfort a n d  Psycholog i c a l / Emotional c a u se s . The 

most common t ypes of reactions to the Maj br ·Di scomfort c r i e s  we re 
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d i stressed , anx ious , agitated ( 70� ) , and guilty ( 40J ) . And for the 

Psychological/Emot ional cries , a wide range of reactions were evoked : 

d istressed , anx ious , agitated , controlled , resentful , annoyed , and 

a ngry ( 38S-50J ) . 

These results suggest that cries attributed to 

Psychological/Emotional causes are more l ikely to evoke feel i ngs o f  

resentment ,  annoyance , and anger . I f  one accepts that abuse i s ' more 

l ikely to occur i f  a caregi ver feels resentful , annoyed , or angry , then 

the present findings are consistent wi th the view proposed by Ki rkland 

( 1 979 ) that cries attributed to Psychological/Emotional causes are more 

l ikely to trigger acts of abuse . However , i t  must be noted that at 

least hal f of the cries in  this category d id � evoke these feelings . 

And e xcept for three types of reaction (di stressed , anx ious , ag i tated ) 

commonly elicited by cries attributed t o  Major Di scomfort , less than 

half of the cries in any o f  the four causal categories ( i .e . ,  Hunger , 

M inor Di scomfort ,  Maj or Di scomfort ,  Psychological/Emotional ) evoked any 

of the 1 0  types of negative a ffective reactions , and typically this 

p roportion was much less than 30S . Thus , knowledge of the perceived 

c ause of crying does not provide an adequate indication of the type o f  

a ffect ive react ion likely to b e  exper ienced b y  a mother . 

In order to find out why mothers d id feel the way they d id about 

the i r  i n fant ' s  cries , they were asked to indicate the reasons for the i r  

Set B ( a ffect ive ) responses each time they completed the Set B scales . 

A content analysi s  of the 60 plus di fferent reasons reduced this  number 

to 1 6 , which appear to be assoc iated wi th  one of three major referents : 

the crying , the cause , and the mother herself . Of the 98 cr ies , 30 

sets of responses were attr ibuted to the crying ; 1 3  were attributed to 

the cause of the crying ; and 44 were att�ibtited . to the mother . 
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Since the reasons asoc iated with each of the three re ferents were 

so diverse , categories wi th the same referent were not comb ined . 

Instead , a subset of seven categories was devised in order to examine 

the relat ionships between the reasons given for the react ions to the 

cries and the cause s of the cries . Two of the categories referred to 

the crying (High Intensity , Low Intensity ) , one to the cause of the 

c rying ( Specific Causes ) , and three to the mother ( Knowing the Cause , 

Di srupted , Ineffect ive ) .  The remaining category (Not Speci fied ) 

contained cries for which no reasons for the mothers'  affective 

responses were given . 
, 

Particular types  and combinations of affective reactions were 

associated with the di fferent Reason categories . For example , when the 

mothers ' attributed their reactions to the Low Intensity crying or 

Knowing the Cause , only a low proportion ( OS-27S )  reported any one type 

o f  negative reaction . In contrast , a moderate proportion of mothers  

who attributed their  reactions to Speci fic Causes ( 3 1 S-39S ) or to be ing 

Disrupted ( 47S-5 3S ) reported feel ing distressed , anxious , and agitated . 

These reactions were also reported by a moderately high proportion o f  

mothers who attributed their  reactions to feeling Ineffective ( 44S-78S )  

or to High Intensity crying ( 58S-74S ) . Guilt and reject ion , on the 

other hand , were reported by only a small  proport ion ( 22S ) of mother s  

i n  any of the Reason categories . 

_ Looking at these interact·ions from a di fferent perspective , 

mothers who fel t  resentful , annoyed , and angry were generally those who 

attributed their reactions . to being Di srupted ( 33S-67S ) or to feeling 

Ine ffective ( 3 3S-56S ) . Less than 2 1 S  o f  mothers in the other Reason 

categories reported these react ions . Un sympathetic reactions were 

mostly reported by mothers who attributed their reactions to being 



Di srupted ( 47% ) , and mothers who felt control led were , i n  the main , 

those who attributed the feeling to Speci fic Causes ( 3 1 % ) � be ing 

Di srupted ( 4 7 % ) , and fee l i ng Ineffect ive ( 4 4% ) . 
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The fact that a higher proportion of feelings of resentment , 

a n noyance , and anger were associated with being Di srupted ( 33%-67% ) and 

feeling Ineffective ( 3 3%-56% )  than wi th High Intensity crying ( 1 6%-2 1 % )  

has  important i mplications for the Aversive Stimulus Model since the 

Model suggests a strong relationship between aversive cry sound s and 

abusive feeling s .  Whereas a high proportion of all types of negat ive 

r eactions � evoked by cr ies with aversive (unpleasant /arousing ) 

characteri stics , many of  these negative reactions were attributed to 

factors other than the aversiveness of the cry sounds . For example , 

a lthough 4 8 cries were unpleasant/arousing ( i . e . ,  aversive ) and 4 1  of 

these cries possessed characteristics that might be cons idered 

cha racteristic of High Intensity cries 

( i . e . , unpleasant/arousi ng/strong ) ,  only 1 9  cries ( 39%-461 ) had 

reactions attributed to High Intensity crying . In this case , 

consideration of  only the cry characteristics would have overlooked the 

fact that the sound of the cries was not the primary reason for the 

mothers ' reactions  to over 54% of the cr ies with "aversive"  

character istics . In other words , i t  was not the sound of the cry that 

was signi ficant , but what the sound s ign i fied ; in part icular , the 

d emands upon the mother and her feelings of competence as a caregiver . 

A further d imension to these analyses was provided when the 

relationships between the Reasons for the responses and the Causes of 

the cries were considered . It has been noted above that feel ing 

d i st ressed , anxious or  ag itated was often assoc iated with cries that 

were of High Intensity , while  reports of feelin& resent ful , annoyed , or 
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a ngry were a s soci ated w i th being Di srupted or fee l i ng Ine ffecti ve , 

r egard less o f  the cause of the c r y . It i s  a l so appa rent that c r i e s  

a ttr i buted t o  Ps ycholog i ca l / Emotional cau s e s  we re l i ke l y  t o  e voke a l l  

o f  these reactions e v e n  i f  the responses we re attri buted to High 

Inten s i t y  or Lo w  Inte n s i t y  crying . 

Thus the mothe r s  seemed to expe r ience two major types o f  a ffec t i ve 

r e acticn : Di stress ( d i s t re ssed , anx iou s , agi tated ) ,  wh i c h  occured 

p a r t i c u l a r l y  wi th High In ten s i t y  c r y i ng ; and Annoyance ( re sentful , 

a nnoyed , ang r y )  whi ch occu red in add i t i on to Di stress i f  the c r y i ng was 

a tt r i buted to Psychologi c a l / Emotional cause s , o r  if the mother wa s 

Di s rupted , or i f  she fe l t  Ine ffec t i v e . 

Ind i v id ual Di ffe rences 

Considerable d i f fe rences between mothers were ev i d e n t  from the i r  

r a t i ng s  o f  both the c r y  cha racter i st i c s  and the i r  own a ffec t i ve 

r ea c t i on s . Whi le t h i s  i s  perhaps not surpr i s ing , given that each 

mother rated a d i ffe rent set o f  cries ( i . e . ,  those of her own i n fant ) , 

t he rel ationships be tween the cry character i st i c s  and the a ffective 

r eact ions also d i ffe red mar ked l y  from mother to mother . Mothe r s  who 

r eported the greatest n umber of avers i v e , compe l l i ng , or obtru s i v e  c r y  

c ha r acte r i st i c s  we re n o t  necessa r i l y  t h o s e  who repo r ted t h e  gre atest 

n umber of negat i v e  a f fec t i v e  reac t i on s , and v ice-ve r sa . Th i s  f i n d i ng 

l e n d s  further support to the sugge stion made earl i e r  that d e s c r i pt i o n s  

o f  c r y  char acte r i st i c s  do n o t  p r o v i d e  a rel iable ind icat i o n  o f  the 

l i k e l ihood o f  nega t i v e  a ffec t i v e  reac t i o n s  to the c r ies . 

The mothe r s  al so d i ffered wi th re spect to the t ypes and 

c ombi nations o f  negative a f fe ctive react i o n s  reporte d . Ma n y  o f  the 

mothe r s  did not report cert a i n  types o f  reactions very often , if at 
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a l l , but appear ed to e x pe r i ence charact e r i st i c  types of react ion and 

t e nd ed to u se part i c u l a r  scales to d e s c r i be the i r  react i o n s  to most o f  

their i n fa n t ' s  c r i e s .  For exampl e ,  i n  the Home Phase , one mother was 

t ypical l y  u n s ympathet i c , other mother frequentl y fe l t  control l e d , a 

third gener a l l y  fel t anx i ou s , ag i t a ted and an noyed , and so o n . In 

o ther word s ,  each scale had a d i fferent we i ght for each mothe r . 

In the p re sent study at least , i t  would appear tha� these 

c haracte r i s t i c  types o f  reaction we re stab l e  for some mothe r s , s i n c e  a 

p r e ference for cert a i n  s c a l e s  wa s e v ident i n  both phase s . Thi s  f i n d i ng 

r a i ses some important points regard i ng the use o f  semant i c  d i f feren t i a l  

s ca l e s  for c omparing mot he r s . For exampl e , the findings suggest a n e e d  

t o  exam i n e  subjects ' r e s p o n s e s  a c r o s s  s c a l e s  a s  we l l  as a c r o s s  c r i e s . 

The find i ng s  a l so r a i se que st ions concern i ng the sign i f i c a n ce o f  

c haracte r i s t i c  types o f  a ffe ctive re sponse . What a r e  t h e  i mp l i c a t i o n s  

o f  typi c a l l y  feel ing d i stre ssed , f o r  exampl e ,  compa red w i t h  fee l i ng 

a nx ious o r  c o ntrolled , or wha tever? 

Al though t he range of responses var i ed from mother to mothe r a n d  

d i ffered o n  each s c a l e  set , m o s t  o f  t h e  mothers reported a wi d e  ra nge 

o f  cry char a c te r i s t i c s  and a f fect i v e  react i on s , even fo r c r i e s  of the 

s ame cry type ( e . g . , hunger ) .  As a con sequence , it was not po s s i b l e  t o  

s e lect o n e  c r y  for e a c h  i n fant that c o u l d  be termed " typ i c a l "  o r  

r epresenta t i v e ,  e i ther i n  terms o f  c r y  characte r i st ic s , or i n  t e rms o f  

t he types o f  reaction u s u a l l y  exper i e nced b y  t h e  mother s .  

Pa rt o f  the reason for the d i v e r s ity o f  c r y  characte r i st i c s  and 

a ffective r e a c t i on s  is a result o f  the large n umber of d i fferent 

s i tuations from wh i ch the cries we r e  recorded . Ind eed , 1 6  c a u s a l  

c ategor ies we re repre se nted . The pos s i b i l i t y  o f  j u s t  s u c h  d i ve r s i t y  i s  

o ne o f  the r e a sons most stud ies h a v e  used · a s i ng i e  cry type , s u c h  a s  
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p a i n  or hunge r ,  e l i c i te d  under cont rolled or d e fined cond i t ions . Wh i l e  

such a n  approach ma y b e  appropri ate i n  norma t i v e  c l i n i c a l  s tu d i e s  

c o ncerned with t h e  d i agnostic value o f  t h e  c r y  sound , the present 

r e sults d emonstrate the i n appropr i ateness o f  u s i ng cont r i v e d  select i o n  

c r i te r i a  whe n  attempt i n g  to e x amine t h e  e ffec t s  that c r y i ng has o n  

mothe r s . I f , on the one hand , the present stud y exami ned on l y  c r i e s  o f  

p a i n  o r  hunge r , a substa n t i a l  proport ion o f  the a ffec t i ve r e sponses 

e voked by cries would not have been reported , and a quite m i s lead ing 

p i cture wou l d  have been g a i ned o f  the t ype s of c r ies that e l i c i t  

n egative affective react i on s . Furthermor e ,  t h e  i nd i v i d ua l  n ature and 

v a r ie t y  o f  the re spons e  patte rns o f  d i f fe rent mothe rs wou l d  have been 

l o st . 

On the o ther hand , many o f  the c r i e s  we r e  attributed to hunge r , 

a nd hunger c r i e s  from i nd i v id ua l  i n fants d i d  show var i a t i o n , both i n  

t erms o f  the i r  aud itory characte r i s t i c s  and the t ypes o f  reactions t h e y  

e v oked . Clea r l y , even c r i e s  o f  t h e  same type from t h e  same i n fant c a n  

d i ffer con s i derably w i t h  respect t o  e i ther t h e  percieved c r y  

character i s t i c s  o r  t h e  a ffec t i ve reactions e voked , e v e n  when u s i ng 

t ape-r e corded samples that remove contextual i n format i o n . 

The present stud y d i d not e x am i n e  the acous t i c  charact e r i s t i c s o f  

t h e  c r i e s , so i t  i s  not k nown to what extent these vary . The . approach 

ad opted b y  Ze s k ind and Le ster ( 1 978 ) , for e xample , assume the e x i stance 

of unique acoustic fe atures that pervade all o f  a n  i n fant ' s  cries thus 

p r o v i d i ng an acoust i c  " s i gnature" that would i d e n t i fy a c r y  a s  com i n g  

f rom a pa rticular i n fant . The argume n t  put forwa rd by Z e s k i n d  and 

Le ster is that i n  some i n fa nt s ,  thi s acoustic s i gnature is nox ious . By 

i mp l ication , s i nce a l l  o f  that i n fant ' s  c r i e s  woul d  have these 

c haracter i st i c s ,  all o f  the c r i e s  should be aver s i ve to i t s  mothe r . I f  
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such assumptions were not made , there would be no justi fication for 

select ing only a single sample of a s i ngle cry type from each infant . 

However , it  i s  clear from the present study that if  there are common 

acoustic elements present in  all of an infant ' s  c ries , they certa inly 

do  not cause all of the cries to be perce ived in  the same way ; nor do 

they all evoke the same t ypes of react i on . 

The mother s  in  the present study r esponded d i fferently to cries , 

eve n  those of the same type or with the same aud i tory characteristics . 

I f  these cries did di ffer acoustically , there would have been no po int  

i n  selecti ng a single cry sample .  And i f  the cries d id not d i ffer 

acousticall y ,  then , clearly , the di fferent responses to the cries were 

caused by something other than the i r  acoust ic char acteristics . In 

e ither case , the results argue against using a small number of cries to 

represent a single individual , let alone a group of i ndividuals , as has 

bee n  common practice in  several recent cry stud ies . 

Effects of context 

The purpose of the Experimental Phase was to exami ne the effects 

that changing the context i n  which mothers heard their i n fants ' crying 

may have on the mothers ' perceptions and affective react ions to the 

cries . The underlying question was whether mothers ' responses to short 

t ape-recorded samples of crying ( Ex perimental Phase ) would bear any 

resemblance to the ir response s to the crying in normal caregiving 

s i tuations ( Home Phase ) .  If they did , then a further quest ion , not 

addressed in  the present study , would be whether strangers ' reactions 

t o  short tape-r ecorded cry samples resembled the reactions of the 

i nfants ' own mothers . 

One means of exami ning the effects of context on mothers ' 
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r e sponses to the i r  i n fants ' c r i e s  wa s to c ompa re the factor structur e s  

o f  the scales uncovered i n  the two conte x t s  ( i . e . , the Home phase a n d  

t h e  Ex per imental Ph a se ) .  Al though there a r e  d i s cernab l e  s imi l a r i t i e s  

between the sets o f  factor structures uncov e red i n  the two phase s , the 

results d o  suggest a stronger r e l at ionship i n  the Ex per imental Ph a s e  

between t h e  a ffe c t i ve qua l i t i e s  o f  t h e  cr ie s , t h e i r  phy s i c a l  

c haracte r i st i c s  ( potency) , a n d  t h e  mothe r s ' eva luations o f  them , s i nc e  

t h e  sca l e s  represe n t i ng these character i s t i c s  a l l  load ed on t h e  s ame 

factor . Thi s  f i nd i ng sugge st s , on the one hand , that the use of 

t ape-recorded cry samples may b i a s  the r e su l t s  i n  favour of an 

i nte rpret ation con s i stent with the Av e r s i ve St imu l u s  Mode l , s i nce the 

mothe r s ' perceptions o f  the a f fec t i ve qu a l i t i e s  of the c r i e s  seems to 

have been a ssoc iated more c l o s e l y  to the sound of the c r y i ng when the 

t ape-recorded c r i e s  we r e  rated than when the c r i e s  we re rated " in 

s i tu " . 

On the other hand , a compar i son o f  the d i chotomous rat i ng s  

i nd i cates that , overa l l , t h e r e  w e r e  fewer negat i ve rat i n g s  of the 

t ape-r ecorded c r i e s  o n  both the s c a l e s  de s c r i b i ng cry characte r i s t i c s  

( Set A )  a n d  the sca l e s  d e s c r i b i ng t h e  mothe r s ' a ffective reactions ( Se t  

B) .  Furthe rmore , t h e s e  negat i v e  r e a c t i o n s  tended t o  b e  l e s s  extreme 

for the t ape-re corded c r i e s  than for the c r i e s  rated i n  the home a s  

they occurred . 

Wh i l e  a greate r propo rtion of the nega t i ve a ffect i v e  reactions 

were el i c i t ed in the Ex perimental Ph a se by c r i e s  with aversive ( i . e . ,  

u npleasant/arou s i ng ) characte r i st i c s , the actual propor t ion of ave r s i ve 

c ri e s  that evoked ave r s i ve reactions wa s lowe r for most types of 

r eact i on than in the Home Phase . More spec i f i ca l l y , the proportion o f  

n egat ive fe e l i ng s  evoked b y  unplea sant/arousi ng c r i e s  was g�eater i n  
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t he Home Phase for unsympath e t i c , agi tated , resentful , a n noyed , and 

angry fe e l i ng s , but greater in the Ex perimental Pha se fo r fe e l i ngs of 

b e i ng anx ious , control l ed , a n d  rejected . 

So far , the d i scussion h a s  been concerned wi th the e ffects of 

conte x t  on the over a l l  responses of i n d i v id ual mothers and o f  the 

mothers a s  a g roup . The anal y se s  i nd i c ated relative l y  stable r e sponse 

patte r n s  for some mothe r s , and s ystema t i c  e ffec ts across moth e r s  due to 

t he cha nge i n  contex t . The most st r i k i ng f i n d i ng regard i ng t he e ffects 

o f  conte x t , however , came from a n  e x ami nat ion o f  the change s i n  r a t i n g s  

o f  i n d i v id ual c r i e s . At that l ev e l  o f  a n a l y s i s  it wa s apparent that 

o ften the r e sponses to the c r i e s  i n  the Ex per imental Pha s e  bore l i t t l e  

i f  a n y  r e semb l a nc e  t o  the re sponses mad e i n  the Home Pha s e  t o  t h e  same 

c r ies . Thi s  lack o f  sim i l a r i t y  was shown b y  the Rating Con s i stency 

Ind ices based on the percentage o f  cr i e s  that rece ived the same 

d i chotomo u s  c l a ss i fi cation in the two conte x t s . The con s i stency with 

which i nd i v id ua l  scales were used across mother s  ranged from 43S - 75S 
for the Set A sca l e s , and from 9S - 42S for the Set B sca l e s . And the 

c on s i stency with wh i c h  the sca l e s  we re used b y  i n d i v i d u a l  mot hers 

r a nged from OS - 96S for Set A a n d  from OS - 46S for Se t  B . 

Furthermore , mothe r s  with a high con s i s tency i ndex on one set of s c a l e s  

d i d not n e ce s s a r i l y  h a v e  a h i g h  i nd e x  on t h e  other scale sets . Thu s ,  

a l though the relationships betwe e n  the scales we re simi l a r  i n . the two 

phases , the consi stency of the r a t i ng s  of i nd i v id ual mot he r s  and fo r 

i nd i v i d u a l  c r i e s  v a r i e d  con side rab l y .  

Since the resu l t s  quite c l e a r l y  r e flected the respo n se s t y l e s  o f  

the i nd i v i d u a l  mothe r.s it would be i n appropriate t o  gene r a l i se about 

the sig n i f i c ance of the spe c i f ic t ype s of reactions that we r e  a f fected 

by changes i n  conte xt in the present stud y . However , the results do 
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demonstra te three - important points .  First , they demonstr ate that  it is 

nece ssary in the ana lysis o f  group da ta, to consider the proportion o f  

av ersive c rie s tha t ev oke negative reac tions a s  we ll as the p ropor tion 

of negat ive react ions evoked by cries  w ith ave rsive charac teristic s .  

Sec ond,  they demonstrate that a t  both the group and indiv idual lev e l  o f  

analysis , the extent and nature o f  the effects o f  context may diffe r  

depending o n  the type o f  reaction under consid era tion. And third , the 

re sults ind ica te qu ite c lear ly that analyses  conduc ted at the leve l o f  

group ed data ( i . e . , ac ross  all c rie s ,  whether from indiv idual mothers 

or the group of mothe r s )  may produce re sults that have litt le or no 

bearing on the r ela tionships betwe en scale s with resp ec t  to mothers ' 

re sponses to ind ividual crie s .  

Mod els of crying 

The three mo dels o f  c ry ing c onsidered in the p rese nt study we re 

the Aversive St imulu s  Mode l ,  the Attr ibut ion Mode l ,  and the Empa thy 

Mod el.  The following d is cussion will examine the imp lications o f  the 

p re sent re sult s for each of the se models in turn .  

The Av ersive St imulus Mod el rest s on  the a ssump tion th at cries are  

aversive stimuli ,  thi s  aversiveness  be ing a function of the ac ou st ic 

charac te r is t ics of the cry sounds . As a consequenc e ,  the mod el s imp ly 

treats the c ry as a noxious sound ,  plac ing no impor tance upon the 

context or s ituation in wh ich the cry is emit te d  or upon the 

re lat ionship between the infant and person/s re sponding to the c ry .  

From this p erspec tiv e ,  one would therefore expec t that the 

s tronge st negat ive affect ive react ions would be e lic ited by tho se c r ie s  

with the most av ersive and comp elling characteris t ic s .  Ho wever , the 

re sults o f  the pre sent s tudy ind ica te that thi s  is not necessar ity the 
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c a s e . Many osten s i b l y  " a v e r s i ve "  c r i e s  d id not evoke particular t ypes 

of negat ive a ffect i ve react ion , whe reas a substant i a l  number o f  such 

r ea c t i ons were e voked by c r i e s  that apparen tly d id not have a v e r s i v e  

cha racte r i s t i c s . Thus , t h e  Av e r s i v e  St imu l u s  Mod e l  does n o t  appear to 

o ffe r a part i c u l a r l y  use ful e x planation of the e ffe cts of c r y i ng on 

mothe r s . At best , the mod e l  may a c count for on l y  h ighly spec i f i c  

s i tuation s , whi l e at worst , i t  encourage s re searche r s  to adopt 

e x per imental para d i gms that may produce neat but mea n i n g l e s s  r e su l t s . 

The Att r i but ion Mode l  hold s that mothe r s ' react ions to the i r  

i n fa n t s ' c r y i ng d epend s upon the i r  causal attr ibution s .  In par t i cu l a r , 

i t  h a s  been proposed ( Ki rk l a n d , 1 979 )  that mothers wou l d  re spond mor e  

s ympathe t i c a l l y  t o  the i r  i n fa n t  when t h e  c r ying w a s  att r i buted t o  

e xternal cause s , whether stable ( e . g . , i l l n e s s ) o r  u n s t a b l e  ( e . g . , 

i nj u r y )  a nd to i n te rnal /stab l e  causes ( e . g . , temperament , teeth i ng ) ,  

that to i nternal /un stab l e s  c a u s e s  ( psychologica l/emot i o na l ) such a s  

" wa n t i n g  attent i on " . Furthermore , i n t e r n a l / un stable causes a re 

c o n s idered mo re l i ke l y  than c a u s e s  i n  the other attri but ional 

c a tegor i e s  �o p ro voke acts o f  abuse . 

The results o f  the prese n t  stud y provi d e  con siderable support for 

t h i s  mode l .  For e x ampl e ,  fe e l i ng s  o f  re sentment/annoyance/anger we re 

most c l o s e l y  a s so c i ated with c r i e s  attr ibuted to 

p sycholog ical/emot i on a l  cause s . Howe ve r , t he- results a l s o  suggest that 

t he mode l  is l imited by rest r i c t i ng its foc us to the causes att r i buted 

t o  the cr ying , and could pro f i t ab l y  be extended to i n c l ud e  attr ibutions 

a s soc i a ted with the s i tuat i o n , the i n fant ' s  behaviour , · and the mother 

h e rsel f .  For e xamp l e , whereas fe e l i n g s  o f  a n noyance and anger were 

f requen t l y  associ ated with c r i e s  attr ib uted to psycholog i c a l /emot i o n a l  

c a u se s , t h e  reasons g iven by t h e  mothers 'fo r  the·se rea c t i o n s  we re o ften 
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relate d  to feeli ng ineffe ctiv e or being disrup te d .  In fac t ,  these two 

rea sons appear to re la te to the not ion o f  control /uncontro l ,  wh ich is  

one o f  the  thre e cla ssic dimensions in  the attr ibution ma tr ix reported 

by  We ine r ( 1 972 ) ,  and  may be  of more value in the scheme propo sed by  

Kirkland ( 1 9 79 )  than g lobal/spec i fic , or at least provid e a use fu l 

add it ion . 

The third mod el consid ered in the prese nt study wa s  the Empathy 

Mode l .  In this model the cry i s  con side red to b e  a re lea ser o f  a 

sympathetic dis tress re ac tion tha t se rves to p romp t  the mo ther to 

re spond to the infant in o rder to allev ia te the infant ' s  distre s s .  

The r esults o f  the prese nt study app ear to be ,  a t  lea st to so me 

extent, consi s tent with the Empathy Mode l .  Al l  but one o f  the mo thers 

we re sympathetic to most if not all of their infant 's  cries and 

d i stress was one of the mo st frequent affect iv e  reactions repor ted , 

ofte n ac companying other types o f  reaction inc luding annoyanc e and 

ange r .  However,  less  than a thi rd o f  the cr ie s  actual ly e l ic ited 

strong fe e li ngs of d is tress , and soc ia l  d esira bility effec ts may hav e 

caused mo thers to be re luc tant to report feel i ng unsympa thet i c .  

In fac t ,  the prese nt study did not atte mp t  to c rit ically examine 

the Empa thy Mode l .  In the first p lace ,  the not ion of sympathet ic 

dis tress imp li e s  a quality o f  inte rac tion b etwe en caregiver and infant 

that can probably no t b e  assessed by means o f  se lf-repor ted affect iv e  

reac tions.  Indeed , it  d oes no t se em r easonable to expec t that a mother 

exper ienc ing sympathetic distress would nece ssar ily report  fee l i ng 

dis tresse d .  She may no t ev en be aware o f  the feeli ngs mot ivating her 

b eh av iour , p art icular ly if re sponding to low intensity crying . Even 

so , one o f  the values of the Empathy l-bd el for the prese nt study is 

tha t it d re w  atte ntion to the need to consid er the func tion and e ffe cts 

of c rying with in its soc ia l contex t .  
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C ONCLUSION 

The two stud i e s  presented i n  this  re port we r e  conducted i n  order 

t o  e x am i n e  a numb e r  of impl i ci t  as sumpt i on s  under l y i n g  r e cent stud i e s  

of the e ffect s  that i n fant cr y i ng has on l i stene r s , p ar t i cu l ar l y  

m ot he r s . The app r oach ad opted was b ased on three maj or prem i se s : 

( a) t h at i n  ord e r  t o  understan d  the e ffects that i n f ant cr y in g  h as on 

m othe r s ,  i t  i s  nece s s ary to e x amine mothe r s '  response s t o  the i r  own 

i n fan t s , r ather than l i stene r s '  responses t o  the cr i e s  of i n fan t s  the y 

d o  n ot know; ( b )  that it is n e ce s s ar y  to e x am i ne the e ffect s  on 

m othe r s  of cr ying that i s  s ig n i f i cant t o  them , r ather than cr i e s  

s e l e ct e d  t o  meet cr i t e r i a  i mp osed b y  t h e  i n v e s t i g at or ; and ( c) that 

the seman t i c d i f ferenti al tech n i que prov i d e s  a r e l i able and val i d  means 

o f  e x am i n i ng mother s ' per ce pti on s  and affe cti ve r e act i on s  to t h e i r  own 

i n fant s ' cr y i n g . Based on these prem i se s , the present s t ud i e s  

add re ss ed three maj or i ssue s .  

The first i s sue con ce rned the r e l at i on sh i p s  betwe e n  per ceived cr y 

charact e r i s t i cs and mot he r s ' affect i v e  r e act i on s  t o  the cr i e s . Most of 

t he r e ce n t  cr y stud i e s  empl oy i n g  d e s cr i p t i v e  s cal e s  hav e  ad opted , 

i mpl i ci t l y  or e x pl i ci t l y , app r oaches con s i stent w i th the Av er sive 

Stimu l u s  Mod e l . Thi s  model i mp l i e s  a s t r on g  ass oci ati on be tween 

" aver si ve "  cry s ound s and negat i ve mate r n al affect i ve r e act i ons . 

The results from the prese n t  stud i es , h owe v e r , · d e r i v e d  from 

s t r an ge r s '  r at i n g s  of short tap e -r e cord ed cry s ound s ,  m ot he r s ' r ati ngs 

o f  the i r  own in fant s '  cr ying " i n  s i t u " , and m othe r s '  rat i ngs of 

t ape-re corded s amp l e s  of thei r own i n fant s '  cr i e s , d id n ot find a 

s t r on g  as s ociat i on b e tween the fe e l ings r eported b y  the l i steners or 

m othe r s , and the i r  d e scr i pt i on s  of the sound s of the cr i e s . Al though 
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n e g a t i v e  reac t i 6 n s  �er �  e voked b y  " aver s i ve "  cr i e s , s�ch reac t i ons we re 

a l so evoked b y  c r i e s  that d id not have a v e r s i v e  characte r i st i c s , and a 

n umb e r  o f  '' a ve r s i ve "  c r i e s  d i d  not evoke ne g a t i v e  affect i ve r e a c t i on s . 

The A ve r s i v e  St i m u l u s  Mode l  would the r e fore seem to pro v i d e  a n  

i nadequate e xp l an at ion of mothe r s ' reac t i o n s  t o  t h e i r  c r y i n g  i n fant s . 

The second i ssue concerned the v a r i ab i l i t y  o f  the c r y  

c haracte r i s t i c s  o f  i nd i v id u a l  i n fant s . Ge neral l y , stud i e s  have 

c ompa red the chara cter i st ic s  o f  cries from d i fferent groups of i n fant s ,  

s e l ec t ing j u st o n e  o f  two c r i e s  from each i n fant i n  the group s . ,Th i s  

a pproach appe a r s  t o  rest on the fol lowing a ssumpt i ons : Tha t  the 

a ud i to r y  or perc e i ved characte r i s t i c s  of c r i e s  are determi ned b y  the i r  

a coust i c  attr ibute s ; that a l l  c r i e s  from a n  i n fa n t  have the same 

a coust i c  attr i but e s ; and therefore , that the perce i ved c r y  

c haracter i st i cs and the e ffect s  o f  the c r i e s  on l i steners , at l e a st for 

part i c u l a r  cry types ( e . g . , pain ) ,  can be adequate l y  determined b y  

e x ami n i ng j u s t  o n e  or two o f  an i n fant ' s  c r i e s . 

The resul t s  o f  the second study ( Stud y B)  argue aga i n s t  th i s  l i ne 

of reason ing . Cr i e s  w i th s im i lar descr i p t i o n s  o ften evoked qu i te 

d i fferent t ype s o f  react ions from the same mother , e ven for c r i e s  o f  

t h e  same type ( e . g . , hunger ) ,  and marked d i ffer ences we re found i n  the 

c r y  d e s c r iptions and reactions reported by d i fferent mothe r s .  These 

r es u l t s  are cons i st e n t  w i th the conclus ion reache d  b y  Truby and Li nd 

( 1 9 65)  from the i r  spectrographic anal yses of pa i n  c r i e s : 

Thus one c a n  po s i t  and read i l y  suppo r t  t h i s  p o s it i on by 
d emon strat i on that no two i n fant c r i e s  a r e  a l i ke ,  and no two 
i n fa n t s  c r y  a l i ke ( p . 42 ) . 

The thi rd i s sue related to the importance o f  conte x t  i n  

d eterm i n i ng the e f fec t s  that i n fant cry ing h a s  on mothers . Pr e v i o u s  
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s t ud i e s  have t y p i c a l l y  ignored the contex t  i n  wh ich c r y i n g  occur s ,  o n  

t he apparent a ssump t i on that mo thers respond to c r i es a s  sound s rather 

than as s i gna l s , and that the r e fore l i s tene r s ' re spon ses to 

tape-re ceded cry sam p l e s  rated under cont r o l l e d  cond i t i o n s  w i l l  be 

i nd i c a t i v e  of mother s '  responses to the i r  own i n fants ' c r i e s  in the 

u sual home s i tuat i on . 

Stud y B e x am i ned t h i s  assum p t i on i n  two ways . F i r st , b y  compa r i ng 

the r e l a t i o n s h i p s  be tween scales i n  two cont e x t s , that i s , to c r i e s  " i n  

s i tu" a n d  t o  tape-reco rded c r y  sample s .  Second , b y  asking mothers to 

i nd i cate why they reacted to the c r i e s  as they d id .  Wh i l e  the 

r el at i onshi p s  between sca les wa s s i m i l a r  i n  t h e  two conte x t s ,  some 

c hanges were e v i d en t . Name l y , for the tape-r ec orded cr i e s , a h i gher 

p ropor t i o n  of reported negat i v e  r e a c t ions were a s sociated w i th cr i e s  

d escr ibed a s  hav i ng " aversive" char acte r i st i c s ,  a lthough a lower 

p ropor t i o n  o f  the " av e r s i v e "  tape-recorded c r i e s  actual l y  evoked 

negat i v e  reacti ons from the mother s . Thu s  for the mothe r s  i n  Stud y B ,  

t he use o f  tape-r ecorded c r y  samp l e s  ove r-emp ha s i sed the r e l a t i o n s h i p s  

b etween a ve r s i ve soun d s  and nega t i ve a f fect i v e  reaction s , b u t  

u nd e r-r ep r e sen ted the negative a f fe c t i v e  rea c t i o n s  expe r i e nced i n  the 

home s i tuation . 

The reasons g i ve n  b y  the mot hers for the i r  reactions t o  the c r i e s  

i n  the home d emonstrated clear l y  t h e  importance o f  situat ional  factors 

i n  determ i n i n g  the e f fects c r y i n g  has on moth e r s . In p a r t i c u l a r , 

factors that appear t o  be assoc i ated w i th the concept of 

c ontrol/uncontrol , such a s  not knowing the c ause , being i ne ffect i ve , 

a nd be i ng d i s ru pted , a c counted fo r many o f  the negat ive r e a c t i on s , 

p ar t i c u l a r l y  feel ings o f  resentme n t , annoyance , and anger . These 

f i nd i ng s  suggest that a n  exam i nat i on of the mot her s att r i bu t i on s  ma y 
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p r o v i d e  a p a r t i c u l a r l y  p roduc t i v e  means o f  e x am i n i ng the e f fe c t s  i n fant 

c r y i ng ha s on mothe r s . 

I n  ad d i t i on to the i r  bea r i ng on these ma j o r  i s sues , the r e su l t s  o f  

the p r e sent s t ud i e s  a re a r so p e r t i nent to t h e  t h r e e  b a s i c  p rem i s e s  upon 

wh i c h the s tud i e s  rest . 

W i th respect to · the f i r s t  p remi se , the var i ab i l i ty o f  each 

mothe r ' s  re spon se s ,  the d i ffe rences i n  the types o f  re spon ses r e p o r ted 

b y  d i fferent mother s , and the importance of the mothe r s ' a t t r i bu t i o n s � 

a l l  a f f i rm the d e c i s i on t o  e x amine mothe r s ' responses to a range o f  

c r i e s  from the i r  own i n fa nts . 

The second p r em i se , that mothers rather than the i n v e s t i ga t o r s  

s hould se lect t h e  c r y  samples f o r  con s id e r a t i on , wa s a l so s up po r te d  b y  

t he present find i ng s . In format ion regard i ng the r ange o f  react io n s  and 

t he types of c r i e s  that evoked these react ions woul d  simp l y  not have 

been ga i ned had p r e -d e termined c r i t e r i a  bee n imposed and c r i e s  s e l e cted 

to repre sent pa r t i c ul ar c r y  e l i c i t i ng cond i t i o n s  ( e . g .  hunge r )  or 

p a r t i c u l a r  t ypes of c r y i ng ( e . g .  rhythm i c a l  c r y i ng ) .  The q ue s t ion o f  

why the mothe rs sel ec ted the part i c u l a r  c r i e s  the y d i d a nd i g nored 

o thers s ugge sts a t o p i c  for further i n ve s t i g a t i o n  that may prov i d e  

add i t i o n a l  i n s ight i nto t h e  interac t i ons between mothers and the i r  

i n fants . 

The t h i rd prem i se r e l a ted to the use o f  the semant ic d i f fe re n t i al 

t echni que . In Stud y A ,  the seman t i c  d i fferent i al proved to b e  a n  

e ffec t i v e  a n d  r e l i a b le means o f  d i scr im i n a t i n g  between perceptu a l l y  

s im i l a r  o r  d i ffe r e n t  c r y  sound s , and in Stud y B ,  i t  prov i d ed a u s e fu l  

means for e x am i n i ng mothe r s ' pe rcept ions and reac t i on s  t o  the i r  

i n fan t s '  c r i e s  i n  both natura l i st i c  and e x pe r imental  s i tua t io n s . 

Se v e r a l  l im i t a t i on s  were found however when t he techn i que was used to 
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e x amine t he me a n i ng a nd· s i g n i f i cance o f  the c r y i n g  fo r the i n f a r1 t s '  own 

mothers . F i r st , it was d i f f i cu l t  to i n terpret the me a n i ng s  of ra t i ng s  

o n  the 7-po i n t  s c a l e s . For th i s  reason , d i chotomous c l a s s i f i c a t i ons 

were u sed . Ev en then the scale r a t i ng s  pro v i ded no i nd i c a t i o n  o f  the 

r e l e vance o f  the s c a l e s  to the mother s .  For e x ample i f  the strength o f  

a c r y  was rated a s  4 o n  a 7-po i n t  s c a l e , th i s  wou ld s impl y  s u g g e s t  that 

t he cry i s  con s i d e red to be n e i ther weak nor st rong . Howe v e r  i t  could 

w e l l be that the most important feature o f  the cry for that mother was 

t hat it wa s not s t rong . 

Second , there wa s no way o f  dec i d i ng , s i nce the c r i e s  were rated 

o n  sets o f  s c a l e s , wh i c h  scal e s , i f  a n y , d e sc r i bed the most s a l i e n t  c r y  

c ha r a ct e r i s t i c s  for a p a r t i cu l a r  mothe r ,  or d e sc r ib ed h e r  p r i m a r y  

a ffec t i v e  react ion . Some mothers c ommo n l y  reported c e r t a i n  t ypes o f  

r eact i o n  towa r d s  the i r  i n fant ' s  c r i e s , and these react ions d i ffered 

f rom mother to mothe r . A point that is ea s i l y  overlooked i s  that not 

a l l  s c a l e s  d e sc r i b i ng cry characte r i st i c s  or a f fective reac t i o n s  are 

p e r t i n e n t  to each mother . 

Thu s wh i l e the s eman t i c  d i ffe ren t i a l  t e c h n ique offers a u s e f u l  

m e a n s  o f  e x am i n i ng mother s '  responses t o  the i r  c r y i n g  i n fan t ., c e r t a i n  

mod i f i c a t i ons wou l d  s eem in ord e r . In part i c u l a r , i t  wou l d  seem 

a ppropr i a te to empl o y  scales that d e s c r i be the cry characte r i s t i c s  and 

f ee l i ng s  most s a l i e n t  to each mother ( se e  Ki rkland , De an e , and Br e n n a n , 

1 98 3 ;  Ki rkland & Br e n nan , 1 9 85 ) ;  to u se 3-po i nt rather than 7-po i nt 

s c a le s ,  t o  a i d  i nt e r p r e t a t i on ; and to have the mothe rs r a n k  each scale 

i n  ord er o f  impor t a n c e  fo r each c r y , in  ord e r  to i d en t i fy the key 

a sp e c t s  o f  each c r y . 

The r e s u l t s  o f  t he present s tud i e s  suggest a number o f  d i rect ions 

for future re search . The se include an e x am i n a t ion o f  ( a )  the c r y  
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r e perto i res o f  ind i v i d u�l i n fa n t s , ( b ) the t ypes and patterns o f  

a f fe c t i ve reac t i on s  e x p e r i e nced b y  i nd i v i d u a l  mother s ,  ( c ) the 

a t t r i b u t ions of i nd i v id u a l  mothers rega r d i n g  the i r  own fee l i n g s  a n d  

t he i r  i n fant ' s  behav i ors , a nd ( d )  t h e  r e l a t ionships  between mo the r s ' 

fee l i ng s , att r i bu t i o n s , and the i r  actual c a r eg i v i n g  r e s ponse s . To 

i nv e s t i ga te these i s sues i t  wou l d  seem appropr i ate to put a s i d e , a t  

l ea st f o r  the pre sent , at tempt s  to ide nt i fy c r y  characte r i st i c s  c ommon 

to groups of i n fants or types o f  reactions c ommon to groups of mother s ,  

and to foc u s  i n stead on the mea n i ng and s i g n i fi cance th at an i n fant ' s  

c r y i ng h a s  for i t s  own mother , and on the wa y s  i n  which a mothe r ' s  

percept i o n s , fee l i ng s , and attr i but i ons i n fluence t he q ua l i t y  o f  h e r  

i nterac t i on s  with h e r  i n fant . 
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Appendix A :  

Ins t ruct ion Sheet I S l  for Scale Set 1 ( S tudy A) . 

C R Y  

The book l e t  i n  front o f  you con t a i n s  1 1  ide n t i c a l  page s 

o f  de s cr i p t ive scale s . The se s c a l e s  are f o r  de s c ri b i n g  

i n f a n t  c r i e s . 

Your t a s k  i s  to l i s ten to 1 0  s ho r t  cries and rate e ac h  

cry i n  turn o n  a page o f  s c a le s . E ach cry w i l l  be repeated 

un t i l you have f i n i shed the page . Then the n e x t  c r y  wi l l  

be p l ayed reatedly whi le you rate i t  on the next page , 

and s o  on . 

S impl y  p lace an X in the s c a l e  pos i tion that you think 

be s t  d e s c r ib e s  the cry . 

Do you h ave any que s tion s ?  

B e f o r e  you b e g i n , read t hrough the s c a l e s  and c i rc le any 

wor d s  that you are not s ure o f . 
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Append ix A -continued 

Scale Set 1 (BK15 / ZL8 ) for S tudy A (order 01) . 

ins incere . . . . . . . . . . . . -- -- -- -- -- -- -- s incere 

ligh t  __ : __ : __ : __ : __ : __ : __ heavy 

weak __ : __ : __ : __ : __ : __ : __ s trong 

no t p iercing __ : __ : __ : __ : __ : __ : __ p iercing 

calm __ : __ : __ : __ : __ : __ : __ ag itated 

important __ : __ : __ : __ : __ : __ : __ unimportant 

shallow __ : __ : __ : __ : __ : __ : __ deep 

grating __ : __ : __ : __ : __ : __ : __ p leas ing 

thick : : : : : : thin -- -- -- -- -- -- --

happy __ : __ : __ : __ : __ : __ : __ sad 

arous ing __ : __ : __ : __ : __ : __ : __ sooth ing 

large : : : : : : small -- -- -- -- -- -- --

dis comfort ing __ : __ : __ : __ : __ : __ : __ comfort ing 

colourful : : : : : : co lourless -- -- -- -- -- -- --

nonavers ive : : : : : : aversive -- -- -- -- -- -- --

not d is tres s ing __ : __ : __ : __ : __ : __ : __ d i s tress ing 

meaning less __ : __ : __ : __ : __ : __ : __ meaningful 

healthy : : : : : : . s ick -- -- -- -- -- -- --

unp leasant __ : __ : __ . : __ : __ : __ : __ pleasant 

urgent 

unintentional 

tense 

__ : __ : __ : __ : __ : __ : __ not urgent 

. . . . . . . . . . . . -- -- -- -- -- -- -- intent ional 

: : : : : : re laxed -- -- -- -- -- -- --



Appendix A -cont inued 

Scale S e t  1 (BK15/ZL8) for S tudy A (order 02 ) .  

re laxed . . . . . . . . . . . . -- -- -- -- -- -- --

1 6 4  

tense 

intentional : : : : : : unintentional -- -- -- -- -- -- --

not urgent __ : __ : __ : __ : __ : __ : __ urgent 

pleasant __ : __ : __ : __ : __ : ___ : __ unp leasant 

s ick __ : __ : __ : __ : _- _ : __ : __ heal thy 

meaningful __ : __ : __ : __ : __ : __ : __ meaning less 

dis tres s ing __ : ___ : __ : __ : ___ : __ : __ not distre s s ing 

aver s ive : : : : : : nonavers ive -- -- -- -- -- -- --

colourless : : : : : : colourful -- -- -- -- --- -- --

comfort ing __ : __ : __ : __ : __ : __ : __ discomforting 

small __ : __ : __ : __ : __ : __ : __ large 

soothing __ : __ : __ : __ : __ : __ : __ arous ing 

sad __ : __ : __ : __ : __ : __ : __ happy 

thin : : : : : : thick 

p leas ing 

deep 

-- -- -- --- -- -- --

__ : __ : __ : __ : __ : __ : __ grating 

. . . . . . . . . . . . -- -- -- -- -- -- --- shallow 

unimportant __ : __ : __ : __ : __ : __ : __ important 

agi ta ted : : : : : : calm -- -- -- -- -- -- --

piercing __ : __ : __ : __ : __ : __ : __ not piercing 

s trong 

heavy 

sincere 

: : : : : : weak -- -- -- -- -- -- --
. . . . . . . . . . . . -- -- -- -- -- --- -- light 

: : : : : : ins incere -- -- -- -- -- -- --
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Append ix A -cont inued 

Ins truct ion Sheet I S 2A for Scale Set  2 ( S tudy A ) . 

F E E L I N G 

The book l e t  in f ront o f  you conta i n s  three s eparate p a g e s  

o f  de s c r ipt ive s c a le s . 

On the s e  s c a l e s  i t  i s  po s s ib l e  to indic ate how tou fee l 

in var i o u s  s i tu a t i ons . You c an a l s o  use them to ind i c a te 

how you th ink other peop l e  are fee l in g . 

To u s e  t h e  s c a le s , you s imp ly put an X be twee n  e a c h  p a i r  

o f  words· in t h e  s pace t h a t  be s t  de s c r ibe s y o u r  f e e l i n g . 

For e x amp l e : 

good 

hot 

tense 

uncom fo rt ab l e  

: X : . . . . 
. . . . 

--- --- --- --- --- --- ---

: : : X :  : : 
--- --- --- --- --- --- ---

. . . . . . . . . . : X 
--- --- --- --- --- --- ---

• : X : 
-- --

. . 

. . 
-- --- --

bad 

c o l d  

re laxed 

com f o r t ab le 

on the s e  s c a l e s  the per son h a s  ind i c a ted that th ey fee l 

qu i te good , 

ne i ther hot nor cold , 

r e l axed 

and s l ightly uncomfortab l e  

Do y o u  h ave any que s tion s ?  

B e fore w e  b e g i n , p le a s e  read through the s c a l e s  and 

c i rc le any words that you are not sure o f . 
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Appendix A -cont inued 

Ins truct ion Sheet rS 2B for S cale Set 2 ( S tudy A) . 

F E E L I N G 

The book let i n  f ron o f  you con t a i n s  1 0  s eparate pag e s  

o f  de s c r ipt ive s c a le s . 

On the s e  sca l e s  i t  i s  po s s ible to indi cate how you fe e l  

whe n  you hear an in fant ' s  cry . 

To u s e  the s c a le s , you s imp ly put an X be tween each pai r 

o f  words in the space that b e s t _ d e s cr i b e s  your fee l i ng . 

For e xamp l e : 

good 

hot 

tens e  

uncomfortab l e  

: X : . . . . 
. . . . 

- - -- -- -- -- --

: : : X :  : : 
- - -- -- -- -- --

. . . . . . . . . . : X 
--- --- -- --- --- --- ---

: X : . . 
. . 

-- --- --- ---

bad 

c o l d  

re l axed 

comfo rtab l e  

on the s e  s c a l e s  the p e r s on h a s  ind i c ated tha t  they fee l 

qu i te good , 

ne i th e r  h o t  n o r  cold , 

re l axed , 

and s l ig h t ly uncomfortab l e  

Your t a s k  is t o  l i s te n  t o  1 0  short c r i e s  and rate each 

cry i n  turn on a page o f  s c a le s . E ach cry w i l l  be rep e a te d  

un t i l you have f in i s hed t h e  page . Then the next cry w i l l  

be p l ayed repeatedly wh i l e  you rate i t  on the next page , 

and s o  on . 

S imp l y  p lace an X in the s c a le p o s i t ion that you th ink b e s t  

de s c r ib e s  how the c ry make s you fee l . 

Do you have any que s t i on s ?  

Be fore we begin , read through the s c a l e s  and c i rc l e  any 

wor d s  that you a re not sure o f . 
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Appendix A -cont inued 

Scale S e t  2 . (MR18)  for S tudy A (order 01) . 

dul l  __ : __ : __ : __ : __ : __ : __ j it tery 

guided : : : : : : autonomous -- -- -- -- -- -- --

frenz ied __ : __ : __ : __ : __ : __ . : ___ s lugg i sh 

dominant : : : : : : submi s s ive -- -- -- -- -- -- --

bored : : : : : : relaxed -- -- -- -- -- -- --

in control : : : : : : cared for -- -- -- -- -- -- --

unaroused : : : : : : aroused -- -- -- -- -- -- --

happy __ : __ : __ : __ : __ : __ : __ unhappy 

calm : : : : : : exci ted -- -- -- -- -- -- --

awed __ : __ : __ : __ : __ : __ : __ import ant 

hopeful __ : __ : __ : __ : __ : __ : __ despairing 

inf luenced : : : : : : inf luent ial -- -- -- -- -- -- --

s t imulated : : : : : : re laxed -- -- -- -- -- -- --

me lancho lic : : : : : : contented -- -- -- -- -- -- --

controlling : : : : : : contro lled -- -- -- -- -- -- --

annoyed __ : __ : __ : __ : __ : __ : __ p leased 

satisfied : : : : : : unsatisf ied -- -- -- -- -- -- --

wide-awake __ : __ : __ : __ : __ : __ : __ s leepy 



Append ix A -cont inued 

Scale Set  2 (MR18 ) ·for S tudy A (order 02 ) . 

sleepy 

unsatisfied 

. pleased 

controlled 

contented 

relaxed 

i·nf luential 

: : : : : : wide-awake -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- -- satis fied 

__ : __ : __ : __ : __ : ___ : __ annoyed 

__ : __ : __ : __ : __ : __ .: __ controlling 

: : : : : : melancholic -- -- -- -- -- -- --

: : : : : : s timulated -- -- -- -- -- -- --

: : : : : : inf luenced -- -- -- -- --- -- --

despairing __ : __ : __ : __ : __ : __ : __ hopeful 

important : : : : : : awed -- -- -- -- -- -- --

exci ted : : : : : : calm -- -- -- -- -- -- --

unhappy __ : __ : __ : __ 
: 
__ : __ : _ happy 

aroused : : : : : : unaroused -- -- -- -- -- -- --

cared for : : : : : : in control -- -- -- -- -- -- --

relaxed ___ : __ : __ 
: 

__ 
: 

__ 
: 

__ : __ bo red 

submissive : : : : : : dominant -- -- -- -- -- -- --

s luggish : : : : : : frenz ied -- -- -- -- -- -- --

autonomous __ : __ : __ : __ : __ : __ : __ guided 

j i ttery : : : : : : dul l  -- -- -- -- -- -- --
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Appendix B :  

Minimum ·spanning Trees for Figures 1 - 5 .  

Minimum spanning tree : Figure 1 .  

1---- 3 ---- 10 ---- 5 
90. 5 1 95 . 1  93 . 5  

L_ 6 -- 2 -- 8  
86. 3 84 . 0  91 . 6  

4 

7--- 9 
85. 5 92. 3 

Minimum spanning tre e :  Figure 2 .  

l%,; 1

E
7 

94 . 9  

6 
. 

21 
92. 7 

3 -- 7-- 2---- 12 
85. o 95. 3 1 95. 5 95. 6 

14 L____ 9----10----19-- 22---- 5 
87. 9 93. 2 75. 9 97. o 1 97 . 1  96. 8 

L_ll 
96. 3 

Minimum spanning tree : Figure 3 . 

2a ---8a 

8b--- 2b 
94 . 4  

6a--- 6b-- 4a-- 4b 
86. o 93. 4 89 . 9  1 93. 8 

l____ 7b ---- 7a----9b --- 9a 
84 . 5  96. 5 97. 0 93 . 9  

Minimum spanning tree : Figure 4 .  

1---- 10--- 3 ----5 ---- 4 --- 6--- 2---- 8 1 94 . 5  95. 5 94. 7 89. 9 84 . 3  72. 3 9 7 . 1 

L__ 7 -- 9 
9 2 . 2 94. 6 

Minimum spanning tre e :  Figure 5 .  

1--- 7---- 9 1 96. 4 95. 2 

L_ 3---10 --- 4 ---- 5 
94 . 5  96. 7 93 . 8  1 95. 7 

L_ 6--- 2 ---- 8 
86. 5 87. 7 95. 2 

No te . Numbers in italics are similari ties . 
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Appendix C :  

Consent Form for S tudy B .  

MB/ 3  

CRY STUDY CONSENT FORM 

I -----------------------------------------------

of -----------------------------------------------------

agree to participate in the s tudy being conducted by 

Mr . H .  Brennan of the Education Department , Hassey University , 

and give my consent for Hr . Brennan to : 

a .  record my infant ' s  crying during the PKU _test . 

b .  obtain details of my infant ' s  medical history f rom 

med ical record s .  

I have had the nature and a ims of the study explained t o  me , 

and understand them. 

I understand that my part ic ipat ion in the study is ent irely 

voluntary , and that any information collec ted during the study 

will be treated with the s trictest of conf idence . 

s ignature date 

researchers s ignature date 

1 70 
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Appendix D :  

Preliminary Med ical Information Form for S tudy B .  

MB/ I 

C R Y S T U D Y 

ID Ward Room 

Name Birth date 
surname f i r s t  

Address Birth weight 

Phoae Ges t .  age 

Fathe r ' s name Occupn. Age __ Apgar - 1 min 

Mother ' s  name Occupn . Age __ - 5 mio 

R Marital s tatus No . Chn. Resus . 

Dr . S . E . S .  B . W . /G . A .  

Date PKU test Date discharged 
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Appendix E :  

Preliminary . Information Shee t for Study B .  

C RY STUDY 

I am s t ud y i n g  i nfant cry ing and i t s  e f fec t s  upon mo thers . 

1 wo uld l ike to know i f  you would be w i l l ing to p ar t ic i pa t e . 

The re w i l l  be two parts to t h e  s t udy . 

The f i r s t  p a r t  w i ll involve t aperecord i ng your infant ' s  c ry i ng on two o c c a s ions : 

1 .  D u r ing t he PKU t e s t  c onduc ted here in t he hos p i t a l  when your i n f an t  

i s  5 days old . 

2 .  In your home , over a 4 8  hour per iod , when your i nfant i s  one month o l d . 

The s econd p a r t  o f  the s t ud y  w i l l  i nvo lve y o u . I would l i ke you to d e s c r i b e  

your i n f a n t ' s  c r i e s , a n d  h o w  t h e y  make y o u  f ee l , us ing desc r i p t ive scal e s . 

The r e  w i l l  b e  t h r ee o f  t h e s e  t asks : 

l .  To descr ibe your infant ' s  PKU cry and cries f rom 5 o ther infant s .  

2 .  To d e s c r ib e  your infant ' s  c ry in g , as i t  occurs , dur ing the 4 8  hour period . 

3 .  To d e s c r i b e  the t a p e re co rded c r i e s  made dur ing t h e  4 8  hour per iod . 

As y o u  can see , your invo lvement i s  very impo r t ant . The purpose o f  the s t udy 

i s  n o t  to j udge you , b u t  t o  ob t a i n  as accurate and hones t a p i c t u r e  as pos s ib l e  

o f  how c r y ing a f f e c t s  mo thers . Obvious ly , only mo thers can p rovide t h i s  

i n f o rma t io n .  

I f  y o u  a r e  w- i l l ing t o  par t i c i p a t" e , I w i l l  need your cons e n t  t o  mak e  t h e  PKU 

c ry record ings . Also , as I w i s h  to compare your infant ' s  PKU cry w i t h  c r i e s  

fro m  o ther infant s ,  I w i l l  n e e d  some i n f o rmat ion about your infant ' s  med ical 

h i s t ory f rom hos p i ta l  records . Th i s  i n f o rma t ion will be t re a t ed conf iden t ia l l y , 

and I have p e rm i s s ion f rom t h e  ho s p i t a l  to see t he record s ,  p rovided I have 

your consent . 

I am very happ y to answer any ques t ions , and to expla i n  the s tudy in d e t a i l . 

Hike B rennan 

Educ a t ion Depar tme n t  
Mas s e y  U n i v e rs i ty 
Phone 69099 e x t n .  2 358 



Dia ry fo rm Parent name :
�

------------------------­
last 

Baby ' s  name : ----------------- S tart date : ___________ __ 

Each o f  the l ittle boxes stands for 1 5  minutes . 
When you have completed this sheet cont inue onto another diary form. 

For the present diary form: 

mid­
night  

1 2  2 3 4 
morning 

5 6 7 8 9 10  
mid­
day 

11 12 
afternoon 

2 3 4 5 
ev eni n g  

6 7 8 9 10 1 1  12  

Sun 
M on 
Tue 
We d 

, , I , ,  , I '  , , I '  1 1 I ' ' ' 1 Thur. l ' ' ' I '  ' ' I '  ' ' I '  ' ' I ' ' ' I '  ' ' I '  ' ' I '  ' ' I ' '  ' I '  ' ' I '  ' ' I '  ' ' I '  ' ' I ' ' ' I '  ' ' I '  ' ' I '  ' ' I '  ' ' I ' ' ' I ' . 
Fri 
Sat 

Comments : 

Sunday 

Monday 
-- - - - ---- -- -- -- -- -- ---- -- ------ -- - - -- - - -- -- -- - - - - - - - - -- - - - - - - -- -- - - - -- ------------ -- - ----- - ---- -- - - - - - - - - - - - - -- -- - - - - -

Tuesday 
- - - - - - -- -- -- -- -- -- -- -- -- ------------------ -- - - - - - - - - - - - - - - - -- - --- - -- -- ----- - - - - - - - - - - - - - - -- ----- - - - - - - - - - - - - - - - - - -- - - -

Wednesday 
- - - - - - - - - -- -- -- ------------------- - - - - - - - -- - - - - - - - - -- - - - - - - - - - - ---- ------- - -- ---- -- - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Thursday 
- - - - - - -- - - -- - - -- -- -- -- -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------- ------ -- ------ --- - - - - - - - - - - - - - - - -- - - - - -- - - - -- - - - -

Friday 
- -- -- - - - -- - -�- - - - -- - - - - - -- - - -- -- - - - - -- - - - - - - - ----------------- -- - -- - - - - - - - - - - - - - - -- - - -- - - - - -- - - - - - - - - - -- - - - - - - -

Saturday 
- - -- -- -- -- -- -- -- -- -- -- -- -- ---------------- -- - - ---- -- - - - - - - - - - - - ---- - ---- - - - - - --- - - - - - -- - -- - - -- - - - - - - - - - - - - - - - - - - - - - - -

d 
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Ill 
ti 

'< 

tTj 
0 
ti 
!3 

H1 
0 
ti 
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rt 
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p.. 

'< 

t;l:l 
. .  

;:I:: 
0 
!3 
(1) 

"'0 
::T 
Ill 
(/l 
(1) 

:J> 
"0 
"0 
(1) 
::l 
p.. 
!-'· 
:< 

tTj 

...... 
....... 
w 



Appendix G :  

Plots of  each Infant ' s  Cry Bouts During Study B :  Home Phase . 

For each mo ther , each 24  hour recording period is  represented 

by three rows l abelled AC , DR and Cry , respective ly .  

Row AC shows the cry bouts according t o  the Audio-C lock record s . 

Row DR shows the mothers ' Diary Sheet records . The row lab e l led 

Cry shows the t imes of occurance of cries used in S tudy B .  

Key 

Row; AC 

- crying 

Row: DR 

b lank = awake but quiet 

= as leep 

X = crying 

� = not home 

F feed 

b bath 

Row: Cry 

1 ,  2 ,  etc . cry 1 ,  2 ,  e t c . 

Tl , T2 , etc . Tape 1 ,  tape 2 ,  etc . 

� Interval b etween tape changes . 
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Day 
AC 

1 OR 
Ml I , Cr 

AC 
2 DR 

Cr 

AC 
1 OR 

M2 I Cr 
AC 

2 OR 
Cr 

AC 
1 DR 

M3 1 Crx 
AC 

2 DR 
Cry 

AC 
1 OR 

M4 . I Cry 
AC 

2 DR 
cry 

AM PM .. '2 
::r> 

"0 
"0 
(1) 
:::1 
0.. 
1-'· 
X 

(j") 

I 
n 
0 
:::1 
rt 
1-'• 

g (l) 0.. 

..... 
-....J 
V1 



Day 

AC 

1 DR 

Cr 

AC 
MS I 2 DR 

Cr 

AC 

3 DR 
Cr 

AC 

DR 
Cr 

AM PM 
I L  I (. J "9 J v - • - 1 2 3 4 5 6 8 9 10 11 U 
I IY I IY I IY IIY IV  IIV IIV l iY II V  I IY If I l l I U-1 1 1  � I  11 I 1 1'1 1 1  1 1 I I 11 

. "2 

Ill li Ul lil ·Ill Ill Ill ltl Ill IAI lil I l l  1 1  l') IJ+hdJ 11 IFI 1 1  Fl l Ull I I l l 1 1  
r V V I . / / 17 / V / V f{-m,c.r Tl 1 3. · . 

I 1 1  I I I I U I I I. I I I I I. }i<( ,_'.!: L.-t ::><� � I I W .. 1 1  I I I I 11 I I I 1 1 I � I I I I I I I I I I . 1 1  
I I I I I I I � u I I I I I I I I uJ I I I I I I I I I I I j_ _(,I I .J I I I I I I I I I I � I I I I I I I 1 1 � I I I I I I I I 

' 3 l't- 5 . ' 
- - . . . . . - . . . -· - . 

I I I I I I I I I � I � I I I I I I I I I � I  I I I I I I I I I -W.i I I I I IT I I I � I  I I I I I I I I I I l I I I I I I I I I I I 
1 1 1 1 1 1 ' 1 1  a 1 1 1 1 1 1 1 1 1 , , • •  [J 1 1 1 1  ' •  1 1 1  1 � 1 1 1  1 1 1  1 1 1  1 1 1 1 1 1  1 1 1  1 1  1 1 1  1 1  !TT I I 

7 il .. floll> � 

� I l l  1 1  I I l l  I l l I l l  1 1 I l l  I l l  Il l I 1 1  :: · I  I I l l  I I I l l  I l l I J 1 1 1  I 1. 1 1  I 1 1  1 1  I l l 1 1  ll 1 1  
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Append ix H :  

Ins t ruct ion Sheet lA for Study B .  

I NSTRUCT IONS 

This booklet contains 7 ident ical pages o f  d e s c r i p t ive scales . 

On each page there are two sets of scal e s . 

The f ir s t  s e t  is f o r  d e s c r ibing infant c ries . 

The second s e t  is f o r  d e s c r ib ing how the cries make - you feel . 

Your task is to l i s t en to 7 sho r t  c r i e s  and ra t e  each c ry in turn on a page 

i 
of scales . Each c ry w i l l  b e  repeated unt i l  you have f i nished the page . Then 

the next cry will be p layed repeatedly wh ile you rate it on the next page , 

and so on . 

To use the s c a l e s , s imply p lace an X in the scale position that b e s t  d e scribes 

the cry or your f e e l ing . Use your first impre s s ion . 

For example : A p erson might describe how they are f eel ing as 

good _ :_x_ : _ : _ : _ :_ : _ bad 

hot __ : _ : _ :_x_ : __ : _ :_ cold 

tense __ : __ : __ : __ : __ : __ :_x_ relaxed 

uncomf ortable ___ : ___ :_x_ : __ : __ : ___ : __ comfortable 

On these scal e s  the p e rson has ind icated t ha t  they feel 

qui t e  good 

neither h o t  nor cold 

relaxed 

and s l ight ly uncomfor table 

After comp l e t ing a pag e , check that you have not mis sed any scales . Then turn 

the page and wait f o r  the next cry . 

Before we begin , please read through the scales and c ircle any tha t you are 

not sure o f . 

Do you have any ques t ions ? 
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S cale Sheet A f or S tudy B .  

Describe t h i s  cry 

p l easant __ : __ : __ : __ : __ : __ : __ unpl easant 

unimpor tant 

heavy 

arous ing 

r e l axed 

t h in 

inten t ional 

large 

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . -- -- -- -- -- -- --

import ant 

l ight 

soothing 

t ense 

thick 

: : : : : : unintentional -- -- -- -- -- -- --

: : : : : : small -- -- -- -- -- -- --

meaningful __ : __ : __ : __ : __ : __ : __ meaningless 

agitated __ : __ : __ : __ : __ : __ :_._ calm 

weak __ : __ : __ : __ : __ : __ : __ s t rong 

s incere . . . . . . . . . . . . ins incere -- -- -- -- -- -- --

Ind i c a t e  how t h i s  cry makes you f e e l  

d i s t res sed : : : : : : not d i s tressed -- -- -- -- -- -- --

symp a th e t ic __ : __ : __ : __ : __ : __ : __ unsympathet i c  

angry __ : __ : __ : __ : __ : __ : __ n o t  angry 

c a lm __ : __ : __ : __ : __ : __ : __ agi tat ed 

resent ful : : : : : : not resentful -- -- -- -- -- -- --

not annoyed __ : __ : __ ·: __ : __ : __ : __ annoyed 

guilty __ : __ : __ : __ : __ : __ : __ not guil ty 

anxious : : : : : : not anxious -- -- -- -- -- -- --

con t r o l led . . . . . . . . . . . . in control -- -- -- -- -- -- --

rej ec ted . . .. . . . . . . . . . -- -- -- -- -- -- -- accepted 
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Appendix I :  

Ins truc t ion Sheet lB for S tudy B .  

I NSTRUCTIONS 

This bookl e t  consi s t s  of a l t ernating colou r ed and white pages o f  d e s c r ip t ive 

sca les . These scales w i l l  be used to describe your infant ' s  c r y in g ,  your 

f eel ings , and your infant ' s  behav i our . Ther e  are also some ques t i ons t o  answe r .  

The coloured pages are a l l  iden t i ca l , and c ontain scales for describ ing 

your infant ' s  crying and how the c r y ing makes y o u  f ee l .  

I would l ike you t o  comp l e t e  a c o l oured page BEFORE you a t t end t o  your 

crying infan t . 

I t  is mos t  IMPORTANT that you record the exact t ime at which you r a t e  t h e  crying . 

The whi t e  pages are a l s o  a l l  iden ti c a l , and c on t a in scales f o r  d es c r ib ing 

how you f e l t a f ter a t t ending your i n f an t , how your infant responded , and 

how you were f eeling b e f ore the crying began . 

I would l ike you to compl e t e  a whi t e  page AFTER y o u  have f inished a t t ending t o  

your infan t . 

The scales are used in exact l y  the same way as previously . Tha t is , s imp ly 

place an X in the scale p o s i t ion tha t p rovides the best descr i p t i on .  

Remember , I am not j udging you . I want you t o  provide me w i t h  a s  hones t and 

accurate a p i c t ure as p o s s ib l e  o f  how you f ee l  when your i n f an t  cries a t  

d i f ferent t imes during t h e  day and why , as wel l a s  descrip t ions o f  t h e  cry ing 

and your infant ' s  behaviour . 

Please check each page t o  make sure you have recorded the T IME , answered a l l  

of t h e  q ues t ions , and used a l l  o f  t h e  scal e s . 

IF POS S I BLE , complete the two pages of scales f o r  EACH BOUT OF CRY ING YOU 

ATTEND during the next 36 hours . 
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Scale Sheet - B  for S tudy B .  

DATE -------- A 

Describe your infant ' s  crying at this moment (TIME is . ) 

p leasant 

unimportant 

heavy 

arousing · 

relaxed 

thin 

intentional 

large 

meaningful 

agitated 

weak 

sincere 

·: : : : : : -- -- -- -- -- -- --

. . . . . . 
--·--·--·--·--·--·---

. . . . . . . . . . . . 
-- -- -- -- -- -- --

. . . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

unpleasant 

important 

light 

soothing 

tense 

thick 

unintentional 

small 

meaningless 

calm 

s trong 

insincere 

Indicate how this crying makes � feel (TIME is 

distressed . . . . . . . . . . . . not distres sed -- -- -- -- -- -- --

sympath e t i c  . . . . . . 
. . . . . . -- -- -- -- -- -- -- unsympathet ic 

angry . . . . . . . . . . . . -- -- -- -- -- -- -- not angry 

calm . . . . . . . . . . . . -- -- -- -- -- -- -- agitated 

resen tful not resent ful . . . . . . . . . . . . -- -- -- -- -- -- --

not annoyed annoyed . . . . . . . . . . . . -- -- � -- -- -- --

guilty not guilty . . . . . . . . . . . . -- -- -- -- -- -- --

anxious not anxious . . . . . . . . . . . . -- -- -- -- -- -- --

controlled in control . . . . . . . . . . . . -- -- -- -- -- -- --

rej ected accepted . . . . . . . . . . . . -- -- -- -- -- -- --

What is it about the crying that makes you feel this way? 

Why do you think your infant is crying? 

------

-------
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Scale Sheet C for.  S tudy B .  

( T U!E is 

��at was the cause o f  the c rying? 

What exactly did you do when you a t t ended t o  your infant ? 

How did your infant r e s p ond? 

Ind i cate how you f e e l  as a r e s u l t  o f  your i n f an t ' s  response 

not gui l ty 

annoyed 

not d i s t res sed 

in con t r o l  

agitated 

not resent ful 

accepted 

not anxious 

unsympathetic 

not angry 

. . . . . 
-·- --· --·--· -- · --· --

. . .. . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . .. . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

. . . . . . . . . . . . -- -- -- -- -- -- --

What s p e c i f i ca l ly has made you f e e l  t h i s  way ? 

guilty 

no t annoyed 

d i s t ressed 

controlled 

c a lm 

resentful 

rej ected 

anxious 

sympathetic 

angry 

Describe your infant ' s  b ehaviour af t e r  you a t tended 

good . . . . . . . . . . . . -- -- -- -- -- -- -- naughty 

quiet loud . . . . . . . . . . . . -- -- -- -- -- -- --

having me on in distress . . . . . . . . . . . . -- -- -- -- -- -- --

wouldn ' t s e t t le s e ttled quickly . . . . . . . . . . . . 
-- -- --· -- -- -- --

accept ing rej ecting : : ·: . . : : -- -- -- -- -- -- --

How were you feeling ju s t  before your infant b egan crying 

energe t ic . . . . . . . . . . . . -- -- -- -- -- -- -- exhaus ted 

calm . . . . . . . . . . . . -- -- -- -- -- -- -- agitated 

unhappy . . . . . . . . . . . . -- -- -- -- -- -- -- happy 

soci ab le . . . . . . . . . . . . unsociab le -- -- -- -- -- -- --

in a bad mood . . . . . . . . . . . . -- -- -- -- -- -- -- in a good mood 

What were you doing when the crying began? 

Comment s  
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Appendix J :  

Cry Rat ings on S e t  A and Set B :  Home Phase and Experimen tal Phase . 

Home Phase 
Se t A Set B 

M C A 1 - 4  A 5- 8  A9- 1 2  B 1 - 1 0  

M 1  1 6656 5 6 5 5  6 6 4 3  2 1 44 1 4 44 1 4  
2 7767 6 5 36 7765 1 6766444 1 3  
3 4667 6 4 5 5  5777 1 665645554 
4 6566 5 2 25 6776 1 5 1 2 1 1 1 1 1 1  
5 7757 6 6 5 5  7777 2646745564 
6 7656 5332 6776 1 6 566422 1 3  
7 6656 6 5 6 4  6776 1 5 5674 1 1 1 1  

M2 1 2334 4 3 3 4  3455 2 2 1 7 1 1 1 2 1 1 
2 1 255 3225 2665 2 322222222 
3 1 455 · 3 1 35 1 5 43 2 3 32622232 
4 3 34 3  3 3 3 4  3555 3 4 32324533 
5 3555 5345 5555 55 44525545 
6 3554 4 3 3 5  3554 4 4 44435534 
7 6555 6455 4555 4425625656 
8 3444 4434 5 444 3 52 3223222 
9 5545 5 3 3 5  3555 2 323223322 

M 3  1 7 546 3 2 4 2  7376 4 1 43 1 1 4244 
2 5777 6 6 6 5  7 1 7 7  1 676544444 
3 7767 6576 7477 1 77747 4444 
4 4656 3234 6267 1 322 1 44444 
5 6746 5 5 5 4  7 37 7  1 36 5 34 4446 
6 6777 7 5 6 1 7 1 77 1 555544244 
7 4666 37 52 6 1 77 1 353645444 
8 57 57 6556 4 577 1 55 1 1 44 1 4 4 
9 4 636 52 3 6  6277 1 42 1 1 42 1 1 4  

M4 1 4455 5 3 4 5  5 5 6 5  3424444434 
2 4555 5 5 5 5  5555 2454533333 
3 5665 6 6 5 6  6 5 5 5  355545 3445 
4 5656 5 6 6 5  5666 3455435 343 
5 4555 5 4 5 5  6566 2 3 4 1 344444 
6 4555 5 4 5 5  5 555 3 5 55444444 
7 4555 5555 5555 3455434444 

M 5  1 47 46 4444 7777 1 1 1 1 1 1 1 1 1 4  
2 4645 4 2 3 4  4677 4 1 1 1 1 1 1 1 1 4 
3 4655 4 4 4 4  7776 2 1 1 1 1 1 1 1 1 3 
4 4544 4 4 3 4  6 5 6 6  2 1 1 1 1 1 1 1 1 4 
5 4555 4444 7 5 66 4 1 1 1 1 1 1 1 1 4 
6 4656 4 4 4 4  6776 3 1 1 1 1 1 1 1 1 4 
7 5656 4 4 4 4  6 6 66 2 1 1 2 1 1 1 1 1 4 
8 45 44 4 4 3 4  5 5 5 5  4 1 1 1 1 1 1 1 1 4 

M6 1 3444 4 3 4 4  4 5 55 3443 333234 
2 4453 3434 3433 4433334443 
3 4554 4334 4 4 44 4 443333434 
·4 555 4 5555 5554 3544444444 
5 6566 6566 6665 36 66666666 
6 6556 6 5 6 5  6666 33222222 3 3  
7 5544 5 4 5 4  5 444 3 322222223 
8 6554 5 4 5 5  6555 3343433233 
9 5565 5556 5 5 55 3555435544 

Experimental Phase 
Set A Set B 

A 1 - 4  A5- 8 A9- 1 2  B 1 - 1 0  

7 6 7 6  6555 6667 266 5 6 3 5 5 5 6  
5 5 55 5 3 33 36 55 2 6 5 5 6 4 3 3 5 5  
6 6 6 6  5 3 3 5  5553 3555 6 3 5 5 3 5  
5 5 55 3 3 35 6 5 5 5  3 55 5 5 3 3 5 5 5  
7777 767 6 7 7 7 7  1 77 7 7 6 6 5 5 6  
6 5 55 5 322 5 5 5 3  3 5556 1 5 55 5  
5 6 5 5  2252 2262 3535 3235 5 3  
2 3 32 2 3 33 2 3 3 3  2 1 1 1 1 1 1 1 1 1 
3222 2222 3262 1 1 1 1 1 1 1 1 1 1  
4 3 32 2323 3222 6 1 1 1 1 1 1 1 1 1 
1 1 1 2 1 1 2 1  1 225 1 1 1 1 1 1 1 1 1 1  
3 3 3 3  222 3 323 3  5323223332 
4 5 6 6  6 566 5666 253 3222222 
5555 5555 5555 24 26324 2 2 3  
3 2 2 3  3 33 2  3 2 34 5222223222 
5554 4545 5 444 355434444 2 
5 4 3 3  1 322 3 57 5  1 1 1 1 1 1 1 2 1 2  
7777 7662 7677 1 525644 3 3 4  
7 777 7 777 7 1 77 1 6773544 1 4  
5767 575 3  5 1 74 1 35 1 5244 2 4  
5 7 57 6 5 6 4  627 7 1 32 34 1 1 2 1 4  
6 7 6 6  764 2 5277 1 5 63544344 
7 7 77 6 3 56 7 1 77 1 1 5 2 3 24 1 1 4  
5 7 4 5  5573 5477 1 35 2 35 4 4 3 4  
5 666 5 5 43 5 1 7 7 1 5 5 5 5 4 4 3 4 4  
5 4 5 5  5555 5555 345 4 45 4 4 4 4  
4555 5 355 5555 3 34 4 4 4 3 3 3 4  
4 5 5 5  5555 555 4 3453444444 
5 5 55 4 5 45 5555 3 3 3 4 4 3 4 3 4 4  
4 4 3 4  3 3 3 4  55 4 5  3 4 4 45 4 4 4 4 3  
5 5 55 5 555 5 5 5 5  3 4 5 5 4 5 4 4 4 4  
5 6 5 5  6 6 5 5  5555 355 4 45 4 4 4 5  
5 5 5 5  4444 6 5 5 5  3 1 1 1 1 1 1 1 1 4  
4 4 4 4  4444 445 4 3 1 1 1 1 1 1 1 1 4 
4 5 45 4 444 3555 3 1 1 4 1 1 1 1 1 4  
5 5 5 5  5 3 5 5  5555 3 1 1 1 1 1 1 1 1 4 
4 5 44 4444 4554 3 1 1 1 1 1 1 1 1 4  
4445 4444 5555 4 1 1 1 1 1 1 1 1 4  
5 5 5 5  5555 5 555 3 1 1 1 1 1 1 1 1 4  
4445 4444 5555 3 1 1 1 1 1 1 1 1 4 
5 45 4  3 324 5 434 3223232324 
2443 2 1 1 4  2424 5 1 3 3 2 3 3 3 3 4  
3 344 4 3 35 5554 3 34 3 3 3 3 3 3 3  
3 3 4 3  4 3 3 3  555 4 444 3232 3 3 4  
6 6 6 5  5 5 6 5  6 6 6 5  3 55 6 5 5 4 3 5 5  
7777 7777 . 7777 1 7 7 7 6 5 1 1 46 
5 6 56 6666 5665 26 63232234 
7765 6656 6655 3433223244 
7777 7777 7777 4777677776 
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Cry Rat ings on S e t  A and Set  B :  Home Phase and Experimental Phase . 

Home Phase 
Set A Se t 8 

M C A 1 - 4  A5-8 A9- 1 2  8 1 - 1 0  

M7 1 4 33 3  3 1 2 4  1 3 3 1  5 1 1 1 1 1 1 1 1 1  
2 5536 5535 5533 62 1 2 1 1 1 1 1 1  
3 36 57 4 322 2525 6 4 22 1 1 1 3 2 1  
4 5566 5 3 5 4  5655 65 1 5 1 1 2555 
5 2332 3222 6 565 3 1 1 1 1 1 1 1 1 1  
6 3'345 2 3 2 3  2522 62 1 2 1 1 222 1 
7 5556 4 5 5 4  5565 55252 1 2 3 4 3  

M8 1 1 4 47 7 7 7 4  4 7 7 4  4 1 1 1 1 4 44 1 1  
2 6777 7777 1 1 44 7 4 4 4 4 3 4 1 6 4  
3 7774 7777 1 474 4447 4 4 4774 
4 47 1 1  7 1 1 1  7 774 4 4 1 1 7 1 1 1 44 
5 1 4 1 1 1 1 1 1  7744 1 1 1 1 7 1 1 1 1 4 
6 4747 7777 7474 4 1 4 1 7 1 4 1 1 4 
1 4 74 7  1 1 1 1 4 7 4 4  44 1 47 1 4744 

M9 1 4445 4 2 4 4  4566 3 1 1 1 1 1 1 2 1 4  
2 6665 6655 2 4 5 3  6555555554 
3 2435 3 1 2 3  4 665 2 1 1 1 1 1 1 1 1 1  
4 4535 525 4 3554 4453342334 
5 3 4 35 3233 2542 4 354342434 
6 4433 3333 1 55 3  5455 4 44 5 3 4  
1 4435 3 3 3 3  3 4 4 3  5555444554 
8 6677 6 6 7 7  6776 2666 454547 
9 5545 5 44 4  4 34 4  5566665664 

M 1 0  1 525 3 4245 2545 2335445544 
2 5666 636 6 2667 1 1 7 64]2424 
3 335 3 2 1 1 3  7664 1 45 1 1 1 1 1 1 4 
4 7766 7 6 6 6 · 7776 2666224624 
5 7655 5232 2355 3 1 66626664 
6 7 63 4  4 2 3 3  2535 3 455665654 
1 6654 32 1 5  7676 2 1 1 47 1 6724 
8 7 656 5 5 6 3  6 666 7 6 46 1 1 7 774 
� 7676 6 6 5 6  6 6 6 6  3455 4 1 4 2 4 4  

M 1 1 1 27 1 4  5 1 4 2 7 7 7 7  1 1 1 1 1 1 1 1 1 1  
2 2735 5 4 4 5  7 1 7 6 1 1 1 1 1 1 1 1 1 1  
3 5757 6 7 56 6 37 6  3 35 5 4 1 1 2 3 1 
4 5767 6576 6 1 74 252244 1 2 1 3  
5 57 66 5 5 5 6  627 6 2 3 5 32 1 1 1 1 1  
6 47 55 3325 5565 2 1 623 1 1 1 1 1  
1 31 3 3  3 3 2 3  1111 1 1 1 1 1 4 1 1 1 1  
8 2554 6 3 5 3  1 7 67 1 1 1 1 1 1 1 1 1 1  
9 5323 1 3 22 5 557 2 1 1 23 5 1 1 1 2 

M 1 2  1 5555 5555 5555 3555 445544 
2 5555 5555 5555 355435 3 324 
3 6555 5555 6555 3555555555 
4 5555 5 3 5 3  5555 3522222222 
5 4655 322 3 5555 24 1 1 2 1 1 1 1 1  
6 5545 1 522 5 5 55 4 323222222 
7 5565 35 4 5  6555 3522222222 
8 6�66 6 6 5 6  6 556 3 555535545 

Note . M = Mo ther 
C = Cry 

Experimental Phase 
Set A Se t 8 

A 1 -4 A5- 8 A9- 1 2  8 1 - 1 0  

2233 3222 1 22 1  7 1 1 1 1 1 1 1 1 1  
5233 3324 2522 52 1 2 1 1 2 1 22 
25 56 5356 2 322 2 2 1 2 1 1 1 1 1 2 
5 4 4 3  332 3 3223 52 1 2 1 1 1 22 1  
4235 4554 2722 62 1 3 1 1 22 2 3  
5665 5 4 4 5  556 5 32 1 1 1 1 2 1 22 
7 6 67 6 566 6676 26 1 5 2 1 22 3 3  
7 7 74 7774 7 7 7 4  4 4 4 4 4 1 4 1 1 4  
7777 7777 7774 4 4 1 4 4 1 4 4 4 4  
4747 7774 74 74 4 1 4 44 1 4 1 1 4  
4 4 4 1  1 1 1 1  1 1 44 4 4 4 4 4 1 3 4 1 4  
1 44 4  1 1 1 1  1 44 4  4 1 1 1 7 1 3 1 1 4  
4 4 1 4  1 1 1 1  1 444 4 1 1 44 1 4 1 1 3  
4774 7777 7774 4 45 4 7 1 1 1 1 4 
3 4 42 2 323 5554 2 1 5222 1 2 1 4  
6 6 6 6  555 4 6666 256634224 4 
2 2 1 1  222 1 2 1 1 2  4 1 1 1 1 1 1 1 1 4  
6 3 4 4  3 3 3 4  3 3 4 3  5 1 2 3 2 3 3 4 3 4  
5 3 35 3333 3 25 3  625 5233244 
3 4 4 4  4 3 3 3  453 5  624332 3 3 4 4  
6 555 5553 6 6 6 6  345244 1 2 1 4 
3 3 4 4  3333 3 4 3 3  62322 1 1 2 1 3  
6 6 56 5 654 6 6 65 3 4 4 4 322224 
2533 3 1 1 2  1 3 1 3 1 1 4 2 4 1 1 1 1 4  
6 5 33 3 252 25 5 3  3 55222 562 4 
7777 6777 777 6 266722 1 22 4  
6777 7 676 6777 1 7 7 7 6 1 1 1 1 3 
1 72 5  2 1 1 2  1 1 5 4  5 1 43 4 1 1 2 1 4  
5565 3223 4 5 35 3 2 3 4 42424 4 
6 5 4 5  2 1 1 2  4656 1 2 1 2 5 1 1 1 1 4  
1 1 1 7 1 1 1 1  1 1 1 1  7 1 1 1 1 1 1 1 1 1  
6774 4 1 1 1  265 5 1 77777 1 1 1 4 
4 6 5 3  3225 6 1 6 5  1 1 1 22 4 1 1 1 1  
5 6 6 3  6456 777 6 222234 1 1 1 1  
4 765 6425 7 1 7 4  1 1 1 1 2 1 1 1 1 1  
6655 3423 7667 1 1 1 2 1 4 1 1 1 1  
3 666 5566 7776 1 1 1 23 4 1 1 1 1  
47 5 3  3335 7 7 6 6  2 1 2 3 34 1 1 1 2 
37 3 2  2 2 1 2  7 66 6  1 1 1 2 1 4 1 1 1 1  
4 5 4 3  222 3 6 5 6 6  22 1 234 1 1 1 2 
5 5 3 3  3233 2556 2 1 1 1 24 1 1 1 1  
45 4 5  3222 5555 4 3 3 32 4 3 2 4 3  
6 555 5555 6 555 3553353535 
6555 6455 5565 26 66653225 
6 5 6 6  3443 5565 34555 35555 
3555 332 3 4555 335 4 3 3 3 3 3 3  
6 5 5 5  4 5 45 6 555 4555435345 
5556 3333 5555 3563323225 
5555 3 5 33 6555 3 5 33535255 



GLOSSARY 

This Glos sary i s  p re sent ed in o rder to p rov id e ready clari ficat ion 

o f  ac ronyms used in the tex t  in refe re nc e  to the variou s semantic 

diffe rent ial scale s .  

BK 1 Scale s B 1  - B5 from the BK 1 5  scale se t ,  rep rese nting a fac tor 

label led Af fec t .  The sca le s are : p lea sant /unp leasant ( B 1 ) ,  

soothing/arousing ( B2 ) ,  relaxed /te nse ( B3 ) ,  happy /sad ( B4 ) ,  and 

calm/agita ted (B5 ) .  

BK2 Scale s B6 - B 10 from the BK1 5  scale se t ,  represe nting a factor 

label led Po te ncy.  The scales are : heavy/l igh t  (B6 ) , 

deep/shallow ( B7 ) ,  strong/weak ( B8 ) ,  large/small ( B9 ) ,  and 

thick / thin (B 1 0 ) .  

BK3 Scale s B 1 1 - B 15  from the BK1 5  scale se t ,  represe nting a fac to r  

labelled Eva luation. The scales are :  impor ta nt /unimpor tant 

( B 1 1 ) , inte nt ional/uninte ntional ( B 12 ) , colourfUl/colourle ss 

(B 13 ) , mean ingfUl /meaningless  ( B 1 4 ) ,  a nd sincere/insince re (B 15 ) .  

BK1 5  The se t o f  1 5  7-point  semant ic d ifferent ia l  fac tor-scale s r ep or ted 

by  Brennan and Kirk land ( 1983 ) , rep resent ing three independent 

fac tors lab elled Af fec t,  Po te ncy ,  and Evaluation. In Study A ,  

the se fac tors are re ferred to a s  BK1 , BK2 , a nd BK3 

resp ec tively , and indiv idual scale s are labelled B 1  - B 1 5 . 

F 1  Scales A 1 - A4 from the Set A scale se t, repre se nt ing a fact or 

labelled Af fec t. The scale s are : p leasant/unp leasant ( A  1 ) ,  

·soo th ing/arou sing ( A2 ) , re lax ed / tense ( A3 ) , and ca lm/agita ted ( A4 ) .  



F2 Scale s A5 - AB from the Se t A scale se t, represe nt ing a factor 

label l ed Po te ncy . The sca le s  are : weak / strong (A5 ) ,  

light/heavy ( A6 ) ,  small /large ( A7 ) ,  and thin/thick ( AB ) .  

F 3  Scales A 9  - A 12  from the Set A sca le se t ,  repre sent ing a fac to r  

labelled Evaluation. The scale s are : unimpor tant/imp or tant 

( A9 ) , unintent ional /intent ional ( A 1 0 ) , meaning less /meaningful 

( A 1 1 ) , and insinc ere/s inc ere ( A 12 ) . 

HR 1 Scales M1 - M6 from the MR 1 B  scale se t ,  repre sent ing a d imension 

labelled Pleasantne ss/Unpleasantne ss. The scale s are : 

re lax ed /bo red ( M1 ) ,  happy/unh appy ( M2 ) , hopeful /despa ir ing 

( M3 ) ,  conte nted /me lanc holi c ( M4 ) , pleased /annoy ed ( M5 ) ,  and 

satis fied/un sat is fi ed ( M6 ) .  

MR2 Scale s M7 - M1 2 from the MR 1 B  scale se t,  repre se nt ing a d ime ns ion 

label ed  Degree of Aroosa l .  The scale s are : J it tery /dul l ( M7 ) ,  

fre nz ied /s luggis h ( MB ) ,  arou sed /unarou sed ( M9 ) ,  ex cited /calm 

( M1 0  ) ,  st imulated /relaxed ( M1 1 ) ,  and wid e awake/s leepy ( M1 2  ) .  

MR3 Scales M1 3 - M1B from the MR 1 B  scale se t ,  rep resent ing a d imens ion 

labelled Dominanc e/Submis siv e re ss .  The scale s are :  

autonomoos /guid ed ( M 13 ) , domimnt /submis sive ( M14 ) ,  in 

control/cared for ( M1 5 ) , imp or ta nt/awed ( M1 6 ) , in fluential/ 

inf lue need ( M17 ) ,  and con troll ing/con trol led ( M1B ) .  



MR1 8  The se t o f  1 8  7-poin t sema ntic d i ffere ntial scale s reported by 

Mehrab ian a nd Rus se l l  ( 1 9 74a) , repre sent ing th ree ind ependent 

dime nsions o f  affec t labelled Pleasantne ss/Unpleasantne ss,  

Degree o f  arou sal,  a nd Domim nce /sutmi ssive ness .  In  Stu dy A ,  

these dime nsions are referred to as MR1 ,  MR2 , and MR3 

re spect ive ly,  w ith ind ividual scales label led M1 - M18 . 

Se t A A sub se t o f  the 7-point  semant ic d iffere nt ial scale s rep or te d  by 

Brenmn a nd Kirk land ( 1 9 8 3 ) , repre sent ing three ind ependent 

fac tors labelled Af fec t,  Pote my , and Evaluation. In Study B ,  

the se facto rs are re ferred to as F 1 ,  F2 , and F3 re spect ively,  

and indiv idual scale s are lab elled A 1  - A 1 2 . 

Set B A set o f  1 0  7-point semant ic di ffe re nt ia l  scale s descr ibing 

affec tiv e  r ea ctions.  Labelled B 1  - B10 in Study B ,  the scale s are : 

unsympathet ic / sympa thet ic (B 1 ) ,  no t di stressed /di stres sed ( B2 ) ,  

no t anxious/anx iou s ( B3 ) ,  calm /ag ita ted ( B4 ) ,  in c ontrol/ 

c ontrolled ( B5 ) , not guilty/guil ty (B6 ) , not 

re se ntful/rese ntful ( B7 ) ,  no t a nnoyed /annoyed ( B8 ) ,  not 

angry/ang ry ( B9 ) , a nd accep ted / re jec ted (B 10 ) .  

ZL8 The eight 7-poin t  semantic d ifferent ial scale s reported by Zesk ind 

and Le s te r  ( 19 78 ) .  Label led Z1 - Z8 in Study A ,  the sca les 

are : n ot pierc ing/p ierc ing ( Z  1 ) ,  plea sing/gra ting ( Z2 ) ,  

soothing/arou sing ( Z3 ) ,  comfort ing/di scomfort ing ( Z4 ) ,  

nonav ers iv e/av ers iv e  ( Z5 ) ,  not d is tressing/dis tressing ( Z6 ) ,  

h ealthy/ sick ( Z7 ) , a nd not urgent /urge nt ( Z8 ) .  
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