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Assessment of sensory, emotional, and 
attentional problems in regulatory 

disordered infants 
IN R n C E N T YEiARS, g rowing allen-
tioii has been directed lo the cünical 
impor tance of fus.sy or difficult behav
iors in infants. T w o lines of invest iga-
tion current ly are con t r ibu t ing to the 
unders tanding of these behaviors . One 
view integrates clinical and theoretical 
pe r spec t ive s , Greenspan ' - ^ desc r ibed 
infants wi th homeos ta l i c and regula
tory disorders and postuíated that they 
are at risk for specific types of psycho-

pathology and learning difficulties. The other view has focused on temperament as an 
important variable that affecls a chi ld 's behavioral style.'' Infants with difficult tem
perament have been described as reacting negatively to social inleractions,' ' to dem
ónstrate aggressive and confiictual behaviors at 2 year of age,^ and to display a height-
ened reactivity to negative environmental overslimulation such as noise confusión.' 
The etiülogy of difficult temperament has often been debated; however, studies of 
parenlal personalily and home environments have found that these variables do not 
seem lo influence difficult temperament , ' thus supporting the notion that there are 
dislinel infant characteristics that account for difficult behaviors. 

Resea rch inves l iga t ing the cl inical s igni f icance of negat ive t empe ramen ta l 
character is t ics has been limited, pr imari ly due to the heavy rel iance on parent re
p o n measures and lack of reliable and valid observatíonal techniques."'^ Al though 
s o m e const i tul ional ly based traits are t ransient in nature and resolve once the child 
deve lops internal self-organizational mechanisms,"* other traits are not transient, 
T h e deve lopmenta l histories of preschool and school-aged chi ldren with learning 
and perceptual difficulties often include an early history of difficult t emperament 
inc lud ing s y m p t o m s such as irr i tabil i ty, poor se l f -ca lming, and sensi t iv i ty to 
t o u c h . " Similar iy , it has been r eponed that infants with early sensor imotor défi
cits , part icularly hypersensi l ivi ty to s t imulat ion, developed emot ional difficulties 
in the school -age years . '^ '^ Addi t ional ly , negat ive temperamenta l traits (eg, d is-
tractibil i ty, difficult t emperament ) in infancy have also been l inked with reactive 
depress ion in late adolescence. ' ' ' 

Receñí theorisls view cunsti tut ionally based individual differences as reflecting 
individual reactivity and self-regulatory processes."- '* Many young infants ' prob
lems in at iaining homeosta l ic functions resolve with maturity. For example , in
fants frequently display sleep dis turbances or coHc that resolves spontaneously by 
5 or 6 mon ths of age . At the same t ime, ihere is increasing inlerest in infants older 
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than 6 monlhs whoexhibit fussiness, irritabiÜty, poor seir-ca!ming. inlolerance for 
change, and a hyperalert state of arousal. Using G r e e n s p a n ' s ' ' clinical construcis, 
Ihese infanls recenlly have been recognized as regulatory disordered." Often these 
infants are hypersensitive or hyposensitive to sensory .slimuli including auditory, 
lactilc, visual, and vestibular stimulalion."* Regulatory disordered infants are 
conimonly observed in clinical practice and exhibil déficits in psychological pro-
ccsses (eg. sii.staincd atlentioii) and physiological organization (eg, lack of appro-
priate physiological suppressioii to cognitive or sensory challenges).'^ It has been 
suggested Ihat disorders of regulation involve maladaptive responses to early or-
ganization of sensory and affective-thematic exper iences ." 

Research has substantiated that difficult or fussy infants have different behav
ioral and psychophysiological profiies'^ however, there is virtually no research 
investigaling the clinical significance of these negative characteristics. Therefore, 
a series of clinical studies of regulatory disorders was iniliated. An initial study of 
the psychophysiological characteristics of regulatory disordered infants revealed 
that as a group, the sample did not differ significantly from their normal counier-
parts at 8 to 11 monlhs of age; however, ihe regulatory disordered infants tcntled 
to have higher baseline vagal tone with a lack of suppression of vagal tone during 
sensory and cognitive stimulation."' This finding suggests Ihat some regulalory 
disordered infants have difficulty regulating autonomic nervous system functions 
and have physiological hyperreactivity to environmental stimulation. 

' A longitudinal slndy WÍLS recently conducted to investígate the long-term sig
nificance of fussy babies diagnosed as regulatory disordered at 8 to 11 months of 
age (DeGangi GA, Porges S W . Sickel R, Greenspan SI. June 1990. Unpublishcd 
dala). These infants exhibited sleep disturbances, hypersensitivilies to sensory 
slimulatlon, irritability and poor self-calming, and mood and state deregulation. 
Examinalion of group differences revealed that children initially identified as 
regulatory disordered differed signincanlly from tbeir normal peers in perceptual. 
language. and general cognitive skills at 4 years of age. Allhough ihe regulalory 
disordered sample did nnl differ from their normal counterparts in developmental 
parameters during infancy, at 4 years of age, five of ihe nine regulatory disordered 
infants displayed either motor or overall developmental delays. A high incidente 
of vestibular-based sensory integrative déficits (eg, poor bilateral coordinalion 
and posiural control), lactile defensiveness, motor planning problems, hyperactiv-
ity. and emotional and behavioral difficulties were prescnt in the regulatory disor
dered population. The lindings imply lliat regulalory disoideied infanls are at high 
risk for latcr perceptual. language, sensory inlcgralive, and behavioral difficulties 
in the preschool years. 
OEVFXOPMENT OF REGULATORY PROCESSES 

The early regulation of arousal and physiological state is critical for successful 
adaptation to the environmeni. The develupmenl of horneostasls is itiiporlant in 
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the inodulalion ol sensory reactivity. emotional responsivity, and altenlional eapact-
ties.^'" ' 'The foundationsof self-rcgniation lie in the infanl's capacily todevelop tio-
meostasis in the first few monthsof life when the infanl ieams lo lake inlerest in Ihe 
worid while simullaneously regulating arousal and responses to sensory stimula
tion.'^ Self-regululory nicchanisms contínually develop and rellne over the ílrst two 
years of life. Some of ihe imporlanl milestones include the formation of affective 
relationships and attachments, purposeful comniuiiicaiion. an understanding of 
causal relationships, and development of scif-initiated organized behaviors. 

It is generally recognized ihat self-regulatory mechanisms are complex and de
velop as a result of physiological maluration, caregiver responsivity, and (he 
infanl's adaptation lo environmental d e m a n d s . " In the early .stagcs of develop
ment, the caregiver soothes the young infant when dislressed and faclliiale.s state 
organizalion.^' As ihe child develops, the caregiver altaches affective meanings to 
situations and provides social expectations and valúes related to specific emo
tional responses ," The development of aclion schemes (eg, vocaliza!ions, self-
distractions, or other motor responses), cognitive organization (eg, representa-
lional thinking, self-moniloring) and motivalion, and exlcrnal support from 
caregivers have been proposcd as kcy elcmcnls in attainment of emotion regula
ción, a key element in the development of self-regiilatlon.'* 

SYMPTOMS OF REGULATORY DISORDKR 
A regulatory disorder is defined by persisten! symptoms Ihat interfere with 

adaptive functioning. Typically, the regulatory disordered infant displays prob
lems in sleep, .self-consoling, feedrng, arousal. mood regulation, or iransitions. 
Some infanls may exhibit minor transitory difficulties in any nf these áreas due to 
maturational difficulties or parental mismanagement. 

An iniliai invcsiigation of the epidemiological faclors relaied lo regulalory dis
orders examined the peiinatal and medical histories of 27 regulalory disordered 
infants and 59 normal infants. The presence of frequcnl headaches during the 
pregnancy (x ' - 4,66, ¡f < .05) and Ihe wrapping of ihe umbilical cord around the 
infanl's neck during delivery = 10.25. p<.0\) occurred ín a high proportion of 
the .sample of regulatory disordered infanls. The presence of headaches during 
pregnancy may reflcct sircss or anxiely in ihe mother. Medical dingnoses of ealing 
problems (x^ = 4.05, p < .1)5). eliinination problems (X" = 5.34. /» < .05). colic (x= 
= 10.24. .01), and frci.]ucnl colds (̂ ^ ^ r),74./j< ,01) were presenl as well in ihe 
regulatory disordered sample (Üeíiangi GA. June 1990, Unpublishcd dala). 

Sleep d i s t u rbances 
A large nuinberof children wiih regulalory disorders have difncully regulating 

s ieep-wake cycles. Persisient sleep disorders have been found to result in bio-
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Chemical changes in stress hormones and biological rhyihms and Ín slates of 
a r o u s a l . F u s s y and imlab le behaviors may occur during the day bccause the in
fant is ovcrtired and unable to fall and stay aslecp. Some s leep disorders are physi-
ologically based, while olhers resull from parenlal mismanagement. Children with 
sleep déficits exhibit a high state of arou.sal and are unable to inhibit Iheir alcrí 
state to allüw for sleep, Somctimes Ihe child is not able tofall i n loadeep rap id eyc 
movemeni s leep and wakes freqiiently ihroughont the night, 

DirTiciilty self-tonsoh'ng 
Most infants can self-caim by bringing their hand to their nioulh lo suck. touch-

¡ng their hands together, rocking. or looking or üstening to prefeired visual or 
auditory stlmuli. These behaviors are often unavailable to regulatory disordered 
infants. Once upset, the infant requires extreme efforis to ca lm duwn. Tlic 
caregiver may spend from two to four hours a day attempting to calm the infant. 
With older infants, severe temper tantrums are often prcsent. 

Feeding difficutties 
The feeding problems exhibited by the regulatory disordered infant usually in

clude difficulty establishing a regular feeding scheduie, distress related to feeding 
including regurgiiation, refusal to eat, and other feeding problems not related to 
specific allergies or food inlolerance. Resistance to eating a varicty of food tex-
tures often emerges after nine months. Some infants spit out lumpy food or refuse 
to eat anything but a few preferred foods, usually with finn andcrunchy orpureed 
textures. Occasionally growth retardation or failure to thrive may be diagnosed 
secondary to the feeding disturbance. 

Hyperarou.sal 
Along the continuum of sleep disturbances is the probleni of hyperarousal. 

Many regulatory disordered infants become very disorganized during tlie transi
lion fron) onc aclivity to the nexl. Strong reliance on routines and conslant need 
for structure are common problems. A common characteristic of hyperarousal is a 
high need for novelty and disiraclibillly lo sights, noise, or movement. Some regu
latory disordered infants notice details in the environment that are not normally 
noliced, The infant may appear overwhelined by sensory input and may cry or 
avert his or her gaze to avoid con tad . Parents often describe their infant as intense, 
wide-eyed, or "hyper." Frequently the child will go from one toy to another, often 
not playing with any toy long enough to develop a toy preference. 
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Mood lability 
The most pervasive traits of the regulatory disordered infant are fussiness, irri

tability, an unhappy mood state, and a tendency to quickly escálate from content-
ment to distress. Often the parents are unable to determine what causes the fussi
ness. Maternal perception of difficultiiess may be conlirnicd Ihrough the use of 
leniperamenl scales (eg. Bates' ¡nfant Characteristics Questionnaire, fussy-diffi-
cult subscale'"). When the parents do nol view their child as difficult despite clini
cal evidence of mood deregulation, furlher invcsiigation is needed to determine if 
such problems as parental inexpcricnce, denial, or maternal depression exi.st. In 
many cases, the fussiness and irritability are very disruptive to the family and 
result in a high degree of family stress. 
A S S E S S M E N T S T R A T E G I E S 

An expanded model of assessment should include three stages: ( I ) evaluation of 
infanl performance in sensorimotor and regulatory processes affecting funclional 
learning and behaviors, (2) incorporation of parental observalions regarding the 
influence of an infanfs behaviors on his or her functioning within the family and 
home environment, and (3) examination of parenlal characteristics (eg, personal
ily dimensions, inleraction styics) and parental avaiiabilily to be involved in the 
assessment and treatment process. 
The intake interview 

The diagnostic process begins with a comprehen.sive intake interview con
ducted by a child psychialrist and a pediatric nurse to evalúale parental concerns 
and parenta! perception of the child. The interview is useful in determining the 
presence of primary or secondary parental emotional problems, marital conflicts, 
or other contributing faclors that may affecl the parent-child dyad. The parent 's 
presenting concerns are assesscd ihrough the use of a comprehensive symptom 
checkiist that contains questions related lo sleep, self-calming, feeding, sensory 
responses (ic, touch, movement), communication and language, and emotional 
responses. The checkiist is structured in such a way that it is possible to determine 
the extent of the problem and changes in behavioral patterns over development. In 
addition, the Parenting Siress Index^^ is administered to provide a measure of 
child characteristics (eg, adaplabilily, demandingness) and dimensions of parent 
stress (eg, depression and sense of compelence). 

The home visit 
A home visit is conducted by a pediatric nurse to observe characteristics of Ihe 

home environment. resources available lo the family, and any particular life styles 
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or cultural values that may affect Ihe family's inaiiagement of their dirficult chiki. 
The child 's hehavidrs. as well as inolher-child inleractions. are observed in Ihe 
familiar sctting of Ihe home. In addilion. further parental concerns can be asccr-
tained. Parents often feel free to discuss personal i.s.'.ues that may affecl their rela-
tionship to ihc child in Ihe securíty of ihcir home. 

Clintcnl assessment of the fussy infant 
A ct)mprclicnsive diagnostic assessment is conducted to evalúate constitutional 

factors that may contribute to Ihe child 's regulalory difficulties. Instruments are 
uscd to provide fivc different lypes of information related to the devciopmcnl of 
infanls, toddlers, and young children willi regulatory diíficullies: 

1. sensory proccssing and reactivity. including measures of responses lo 
touch, movement . lactile discriminalion. and adaptive m o t o r functions. 
evalualed wilh the Tesi of Sensory Fimcúons in Infanls''^-, 

2. sustained altention. including the abihty to initiate and hold inlerest in 
novel tasks; 

3. mother-infani inleractiims during symholic and sensory play aclivitics, 
evalualed with Ihc Greenspan-lJeberman Ohservaiion Scalc (Gl.OSP^: 

4. developmental cognitive and communicat ion skills. evalualed wilh the 
Bayley Scales of Infant Development mental scale^'*; and 

5. physiological responses using cardiac vagal tone" (eg, the inleraction of the 
rhythmic componenl of the heart rale patlem. transitory respiraloiy changes), 
a potential Index of the quality of arousal and attentional responses. 

DIFFERENTIATION OF TYPES OF REÍiULATORY DISORDERS 
Using Ihe information derived from Ihe inlake interview, symptom checkiist, 

home visit. and various diagnostic tests, the c h i l d ' s adaptive developmental 
mechanisms, organiz.ational behaviors , and regulatory d i f fLcul t i cs can be de
scribed. A "neurobehavioial" model, originally developed by Porges . " is u.seful Íii 
explaining llie different lypes of regulatory disorders. Four levéis of regulalory 
disorders have been delineated based on the level of organizational mechanisms 
available (o the child. In addition, a distinct category has been defined to explain 
the "late regulator," or the infant with transitory regulalory difficul(ie.s. 

Level 1 rcpresents basic organization of physiological and sensory systems. It 
refers to Ihe infanl's capacily to regúlate a rhythmic heart rale and respiralion 
patlern and his or her ability lo rcgisler sensory inputs (eg, basic perception of 
touch. movement, sound, and sights). A disorder al this level w(íuld involve a 
severe developmental disorder wilh dysfunction of major neurological and sen
sory functions (eg, blindness. profound retardation), 
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Level 2 reflecls thedynaniic coordinalion of physiological and sensory systems 
aiid provides Ihe hasis for homco.stalic functioning. Functions al Ihis level involve 
arousal oraiertncss lo slimuli and coordinalion of respiralion and heari rale needed 
for slale control or basic information processing. Intersensory integration. such as 
the capacily lo organizc inputs from lwo or more sensory channcls (eg. visual and 
lactile), occurs al this level. 

Severe and persistent regulatory disorders are observed when developmental 
processes are compromised al this level. Such disorders include significanl sleep 
and slale control problems (eg, hyperalerlness lo sights, noises, touch) and severe 
behavioral distress (eg, high degree of irritability). The child is unable to self-
sotílhc OI lo inicrnalize soolhing experiences from Ihe caregiver. Symptoms in
clude extreme hypersensilivity lo sensory stimulation and inabilily lo synlliesize 
sensory inputs from lwo or more modalilics (eg, visual-iaclile integration). As a 
resull. difficulty toleraling louch and movcmeni from the caregiver and inabilily 
to explore objecis through Ihe senses are common. Physiological deregulation 
may occur, causing the child to be hyperactivc to incoming slimuli. Hyperactivity 
and attentional déficits may result as well. 

Level 3 represents the infanfs ability lo organize overl behaviors in response lo 
environmental stimulation and involves his or her capacily to organize psycho
logical processes In noncontingeni situations (eg, manipulation of objects in play). 
An infant wilh a level 3 regulalory disorder is unable to develop self-regulatory 
mechanisms and relies strongly on olhcr-regulal ion (eg. struclure from the 
caregiver. routines). The infant may be able to be soolhed by olhers, but he or she 
can oniy reniain regulated as long as the mother or caregiver provides Ihis input. 
Hypersensitivilies are often presenl bul are less pervasive than Ihose observed at 
level 2. For instance, Ihe child may learn lo use one particular sensory channel lo 
develop self-soothing (eg, rocking), but ihe child may overuse the behavior, weak-
ening its capacily to soothe the child. The infant displays a very limited range of 
adaptable behaviors and intense frustralion. Play behaviors tend to be stereotypic 
and show littie diversiiy (eg, banging or moulhing objecis rather than engaging In 
symholic play). When presented with a cliallenging situation, the child may lack 
Ihe problem-solving ability needed to develop siralegies to acl effectively on the 
object. 

Level 4, the highest level of organization, reflects the infanl's ability lo inté
grate and respond to contingent events and situations. This level is highiy depend-
ent t>n the infanfs capacity lo regúlate affective expression and to respond to so
cial inleractions adaptively. The level 4 regulalory disorder is manifeslcd in high 
reactivity lo affective or social situations. The child may respond aversely lo af
fective expressions from olhers. For inslance, the parent may find that raising his 
or her volee to discipline the child even slighily provokes a temper tanlrum. As a 
result, parents often find it very difficult lo sel limiis. The child has a high need for 
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T a b l e 1. Types of regulatory d isorders 

, Neurobehavioral level 
' of developmeni 

1. Basic organizat ion of phys io iog ica l and 

sensory sys lems 

2. Dynamic coordinal ion of phys io log ica l 

a n d sensory systems; basic homeos ta l i c 

tunc l ions 

3. Organizat ion of over l behav iors in 

noncont ingent si tuat ions 

4. Organizat ion o l cont ingent responses in 

social s i tuat ions 

Type of regulatory disorder 

Severe sensory or deve lopmen la l d isorder 

Persistent and severe regulatory d isorder 

wi lh sensory hypersensi t iv i l ies, m o o d and 

state deregutat ion; di t í icult ies uti l izing 

regulat ion f rom others 

Mild to modéra le regulatory d isorders; 

ability l o uli i ize regulat ion f rom others; 

may be able lo use one sensory 

regulatory m e c h a n i s m 

Affect ive and m o o d deregulat ion wi th or 

w i l t iou l sensory componen t 

predictabilily and slniclure in Ihe environment and resists changes in routine or 
new challenges. Often the child exhibiis extremes Ín nioods wjih a limited range of 
affective moduialion. 

Children who do not necessarily fit the classic piclure of regulatory disorders 
are termed "late regulalors." The child 's affect changes from an unhappy. un-
settled state lo a happy and contení state once the child masters a developmental 
challenge such as crawling, waiking, or taiking. The late regulator 's need to be in 
charge or lo be his or her own self-regulator .seems exiremely important. A dis-
crepancy or unevenness in development secms lo cause the child to be frustrated 
or unhappy, but once development levéis, the child seIf-regulates. Generally, the 
late regulator is highiy intense and overreactive to the environment but not hyper
sensitive to sensory stimulation. Table 1 presents Ihe author 's working model of 
the types of regulatory disorders. 

• • • 
Disorders of regulation appear to be based in problems associated wilh sensory 

processing, communicative intent, state control and arousal, physiological regula
tion, and emotion regulation. Identifying infanls wilh regulatory difficulties is cru
cial in light of recent research suggesting Ihat this group of infants is at high risk 
for later perceptual, language, sensory integrative, and emotional and behavioral 
difficulties in the preschool and school-age years. 

During infancy, the regulatory disordered infant is often normal in developmen
tal sküls; however. difficulties are apparent in behavioral organization and adap
tive functioning. A comprehensive assessment of the regulatory disordered infant 
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should include measures of sen.stiry processing. molher-infant inleractions during 
play. sustained atteiilion, communication. and physioiogical responses. Parent 
characteristics (cg. personalily dimensii)iis. iuteraclional slyies) and ihe parciu 's 
avaiiabilily to be involved in the assessment and treatment process need to be 
addrtíssed. 
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Use of parent-completed developmental questionnaires for child-fínd and screening 
.Tune K. Squircs, Phl) 
Assistani Piofessor 
Cenler 011 Hutnan Developmenl 
Universily of Oregon 
Hugene. Oregon 

C 0 M P I J - : T I 0 N OF developmemal 
ijuesiionnaircs by parenls of infanls anil 
young children is a promising sírategy to 
iniprove curreni child-find and screening 
systems. Public Law 99-457 requires 
that comprehensive child-find syslems 
be developed and that systematic screen
ing of iiifanLs for early identificati()n be 
undcrtaken. One polentially effective 
and econoinical way lo n)ecl ihcse speci-
fications is ihrough parent involvemeni 
in the developmental asscssmenl ot Iheir 
children. The Revised Parent Develop
menlal Questionnaire (RPDQ).' the In-
fant/Child Monitoring Questionnaires 
( I C M Q ) , " and the Revised Denver 
Prescrecning Developmental Question
naire ( R D P D Q ) * are all examples of 
parent-completed questionnaires cur
rently used in child-location programs 
and for developmenlal screening in 
medical offices. 

This article reviews the advanlages of involving parents in the developmental 
asscssmenl of their infants and children and oullines guideliiies for eliciting valid 
and reliable information from parenls. Currcnt lools are reviewed, and examples 
of their implemenlation in child-find and screening programs are described. 
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WHY USE PARKNTS? 
Parental input in .screening and assessment syslems for infants and toddlers ís . 

advanlageous forseveral rcasons, First, parents possess infonnaiion often unavail
able lo professionals. such as developmental histories, personalily characteristics, 
social-emofional adjuslment. and functioning in the home environment, Parents 
wiine.ss a larger sample of their children's behavior (han is observed in a ciass-
room, clinic, or assessinenl situation. Information form parents assisls in provid-
ing a comprehensive picture of Ihe clultlren and cnhances Ihe validity and reliabil-
ily of a developmenta l assessment . especial ly for very young chi ldren. 
Mullisource assessments, wilh information contribuled by parenls and family 
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