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Neonatal State Profiles: Reliability

and Short-Term Prediction of
Neurobehavioral Status

John Colombo, Madelyn Moss,
and Frances Degen Horowitz

University of Kansas

COLOMBO, JOHN; Moss, MADELYN; and HOROWITZ, FRANCES DEGEN. Neonatal State Profiles: Reli-
ability and Short-Term Prediction of Neurobehavioral Status. CHILD DEVELOPMENT, 1989, 60, 1102—
1110. Observations were made on 40 newborns prior to hospital discharge in which states were
scored every 10 sec in two 35—-70-min periods separated by 6—48 hours. Newbormns’ states, particu-
larly sleep states and crying, were fairly reliable across observation sessions. Cluster analyses
identified 3 separable state profiles that subsequently differentiated infants on the Neonatal Behav-
ioral Assessment Scale with Kansas Supplements (NBAS-K) at 2 weeks of age. Additionally, state
observations and NBAS-K exams showed significant agreement on individual differences in
neurologically based measures, such as startles, tremulousness, and lability of state.

Behavioral state during infancy has long
been regarded as an obstacle to inquiry about
psychological processes occurring early in life
(Korner, 1972). A few investigators, however,
have stressed the importance of early state or-
ganization as a variable in its own right that
can have considerable influence in the de-
termination of later developmental status
(Korner, 1972; Prechtl, 1974; Thoman, 1975;
Wolff, 1966).

There are at least two ways in which
early state behavior or state organization can
work to determine subsequent development
(Colombo & Horowitz, 1987). First, as a fun-
damental behavioral reflection of the infant’s
internal status, state may serve to indicate the
degree of integrity of the CNS. For example,
behavioral states appear to be better defined
in full-term infants than in preterm infants
with estimated gestational ages (EGA) under
36 weeks (Aylward, 1981). Further, the insta-
bility of state profiles assessed under condi-
tions in which the neonate is undisturbed has
been shown to predict subsequent morbidity
and mortality in both low-risk (Thoman, Den-
enberg, Sievel, Zeidner, & Becker, 1981) and
high-risk (Tynan, 1986) populations. Second,
as a behavioral trait to be dealt with by

caretakers in everyday life, state may also
serve to modulate early stimulation patterns
(Colombo & Horowitz, 1987; Korner, 1972).
As an example of this second mechanism, in-
fants whose state organization involved more
extended or more frequent periods of waking
activity or alertness would obviously have
more opportunity to engage in social interac-
tion with their caretakers.

While a link has been made between
profiles of undisturbed states during the
neonatal period and subsequent medical
problems and developmental delays (Thoman
et al., 1981; Tynan, 1986), the relation be-
tween early state organization and more sub-
tle measures of neurobehavioral or cognitive
status is less well documented. Some weak
relations have been reported between elic-
ited state measures from the Neonatal Behav-
ioral Assessment Scale (NBAS) and subse-
quent performance on the Bayley Scale
(Caldera, Schwartz, & Horowitz, 1985; Sostek
& Anders, 1977; Vaughn, Taraldson, Crich-
ton, & Egeland, 1980). Furthermore, Moss,
Colombo, Mitchell, and Horowitz (1988) have
recently reported two studies in which new-
borns scoring high on the NBAS with Kansas
Supplements (NBAS-K) Range of State clus-
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ter were shown to also perform better on a
visual discrimination task at 3 months of age.
While these findings are encouraging, the
magnitude of the correlations tends to be
modest, perhaps as a function of the perfunc-
tory nature of the state observations made
during that examination, or perhaps due to
the elicited nature of states assessed on the
NBAS. Although more extended undisturbed
state observations such as those used by Tho-
man and her associates (Thoman, 1975; Tho-
man et al., 1981; Thoman, Korner, & Kraemer,
1976; Thoman & Tynan, 1979; Tynan, 1986)
would seem to provide a more comprehen-
sive representation of infant state patterns, no
studies have employed such extended obser-
vations in conjunction with measures of sub-
sequent behavioral status.

The present study was designed to ad-
dress three issues concerning our present
knowledge about neonatal state organization.
First, the study sought to provide additional
information on the validity of individual dif-
ferences in neonatal state profiles by assess-
ing the test-retest reliability of infant state
characteristics. Using intraclass correlations
for a measure of test-retest consistency, Tho-
man et al. (1976) report significant reliability
for deep sleep and amount of crying across
two undisturbed 1-hour observations, and for
some aspects of “irregular” or “active” sleep
for that portion of their sample that provided
ample sleep data. However, the time intervals
between observations reported by Thoman et
al. (1976) were only 3 to 4 hours. It is possible
that such brief test-retest intervals could work
to either inflate or reduce the estimate of reli-
ability. Additionally, the use of intraclass cor-
relations as a measure of test-retest reliabil-
ity is extremely conservative. In any case, we
thought it would be advantageous to provide
additional data on the reliability of these indi-
vidual differences across a longer test-retest
period.

Second, we sought to determine whether
particular infants could be classified on the
basis of their state behavior. If individual
states showed reasonable test-retest reliabil-
ity, is it possible that some combinations (i.e.,
“profiles”) of states might be useful for
classification.
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Finally, in this study, we tried to deter-
mine whether these state parameters or
profiles were related to concurrent or future
measures of neurobehavioral status. This was
done by examining the relation of those
profiles to infants’ performance on the Neo-
natal Behavioral Assessment Scale with Kan-
sas Supplements (NBAS-K) at three points
during the first 2 weeks of life.

Method

Subjects

State profiles were collected on 40 new-
borns before hospital discharge. On 37 of
these infants, two such observations were col-
lected. These infants comprised a small sub-
sample of a large longitudinal study;! health
and demographic data on this heterogeneous
subsample are presented in Table 1. As Table
1 indicates, the sample included both term
(EGA > 36 weeks; N = 34) and preterm
(EGA < 37 weeks; N = 6) infants. However,
we adjusted for prematurity on all assess-
ments administered to these infants. During
the newborn period, state observations and
two NBAS-Ks were done at least at 36 weeks
conceptional age (CA), and subsequent
NBAS-Ks on which we report here were con-
ducted at 42 weeks CA.

Procedure

State observations.—In each of two ses-
sions, an observer scored the newborn’s pre-
dominant state during 10-sec epochs while
the infant lay in a bassinet. As mentioned
above, we adjusted for the heterogeneity in
our sample with regard to gestational age
(range 28—42 weeks; see Table 1) by conduct-
ing these two observations when infants’
mean CA was 39.3 and 39.5 weeks, respec-
tively (range 36—40 weeks). We conducted
observations when infants were 37 weeks CA
or above, except for three observations that
were done at 36 weeks CA because the infant
was to be discharged from the hospital.

Colombo, Moss, and Horowitz

Observations were scheduled midway
between scheduled 3—4-hour feedings (on av-
erage, they occurred 80.7 min following the
last feed), but some variability occurred with
this procedure (the SD for time since feeding
was 61.5 min) due to feeding on demand, or a
failure to nurse well at the scheduled feed.

! Infants were enrolled in the Kansas Infant Development Project, a large (N > 300) longitudi-
nal study of the interactions between infants’ initial risk status, perceptual-cognitive abilities, and
environment in the prediction of intellectual and developmental status (e.g., Horowitz, 1987). Be-
cause these infants comprise a subsample of a larger study, only NBAS-K data relevant to neonatal
state observations are presented here. The 40 infants included in the study were those who were
born at Lawrence Memorial Hospital and enrolled in the longitudinal project during the time period

between January and July 1987.
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TABLE 1

DEMOGRAPHIC AND HEALTH CHARACTERISTICS OF THE NEWBORN SAMPLE

Variable Mean SD Range
Gestational age (weeks) ..... 38.4 3.1 28-42
1-min Apgar score ........... 7.5 1.3 3-9
5-min Apgar score ........... 8.7 .6 7-10
Birth weight (grams) ........ 3,131.5 849.3 1,200-4,450
Birth length (cm) ............ 49.5 3.8 36-55
Head circumference (cm) .... 34.2 2.4 26-38
Number of siblings .......... .8 1.2 0-5
Maternal age (years) ......... 26.8 5.3 17-38
Maternal education (years) ... 13.8 2.7 10-20
Paternal age (years) ......... 27.8 49 19-37
Paternal education .......... 14.2 2.6 10-20

NOTE.—Sample consisted of 21 female and 19 male infants. Thirty were Caucasian,
eight black, and two Native American. Thirty-one were nursing, and nine were on for-

mula.

The length of the state observations also
varied, ranging from 35 to 70 min in length,
with a mean of 54.0 (SD = 8.9; the mode was
60 min). Shorter observation sessions were
precipitated by mothers’ calling for their in-
fants for feeding or for visiting hours. The ses-
sions were separated by test-retest intervals
ranging from 6 to 48 hours, with a mean of
16.4 hours (SD = 11.5). In 75% of the cases,
the two observations were made by different
observers. The two observers who collected
data for this study were trained to a reliability
criterion of 95% agreement on the seven
states used during the study prior to actual
data collection.?

The states were adapted from those used
on the NBAS (Brazelton, 1973) with the ex-
ception that State 1 (deep sleep) was divided
into two separate deep sleep states (after Tho-
man et al., 1976), labeled A and B, which
were distinguished primarily by the rate and
regularity of respiration. The actual defini-
tions of each of the seven states were as fol-
lows:

Deep Sleep A (A).—No movement ex-
cept mouthing or startles; deep, regular, and
slow (40/min) abdominal respirations.

Deep Sleep B (B).—No movement except
mouthing or startles; respirations are more ir-
regular and faster (48/min) than Deep Sleep A
but still deep and abdominal.

Active Sleep (AS).—Facial and bodily
movement during sleep; respirations are cos-

tal, shallow, irregular, and fast (60/min). Rapid
eye movements may be present or absent.

Drowsiness (D).—Eyes may be open but
appear dazed, with slow facial and bodily
movement. Respiration is shallow and fast.

Alert Inactivity (Al).—Eyes open and
bright, infant quiet and inactive.

Waking Activity (WA).—Generalized
motor activity, facial grimacing or grunting,
with brief vocalization or cry outburst (one
per 10 sec).

Crying (C).—Intense motor activity, con-
tinuous crying.

Startles and tremors (see Brazelton, 1973)
were also noted during the observation ses-
sions, and these were converted into per-
minute rates to allow comparison among in-
fants with different observation lengths.
Finally, a measure of state “lability” was
derived by counting the number of state
changes that occurred during the observation
and converting this frequency into a per-
minute rate to again adjust for different obser-
vation lengths.

NBAS-K.—The NBAS with Kansas Sup-
plements (Brazelton, 1973; see also, Horo-
witz, Sullivan, & Linn, 1978) was adminis-
tered to newborns at two separate points
within the first 4 days of life, and again at 42
weeks CA. Examinations were administered
by testers trained and certified on the NBAS-
K to a 90% criterion of reliability.

2 The observers from this study were experienced NBAS examiners very familiar with the state
classifications used in this study, with perhaps the exception of the division of deep sleep into Deep
Sleep A and Deep Sleep B. The distinction between these was facilitated and kept reliable by
counting respirations in 10-sec epochs during sleep periods.
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TABLE 2

DESCRIPTIVE AND TEST-RETEST STATISTICS FOR STATE OBSERVATION VARIABLES (N = 37)

MEAN % TIME FuLL-TERMS
IN EACH STATE ONLY (N = 32):
PEARSON INTRACLASS PEARSON
Obs 1 Obs 2 r CORRELATION r
Deep Sleep A ..... 13.92 12.51 A4T** .20 37*
Deep Sleep B ..... 20.21 18.45 55** .28 B2***
Active Sleep ....... 39.08 35.80 44* 17 44*
Drowsiness ........ 5.20 6.24 40* 14 24
Alert Inactive ... ... 10.44 8.55 .22 -.02 .04
Waking Activity . ... 4.31 5.66 .06 .03 .07
Crying ............ 6.84 5.31 T6*** .56 T4%x*
MEAN FREQUENCY
PER MIN
Obs 1 Obs 2
State Changes ..... 1.23 1.25 49* 21 54**
Startles ............ .07 .05 Q8*** .96 98 ¥ *x
Tremors ........... .23 21 81*** .65 85%*x
*p < .05.
**p < .01,
**x o <001,
Results nitudes. The last column of Table 2 shows

Normative Data and Test-Retest Reliability

Table 2 presents the mean percentage of
time infants spent in each of the states; pre-
liminary analyses indicated that there were
no significant differences between the first
and second observations. Table 2 also shows
the test-retest reliabilities across the two state
observations for each of the seven classifica-
tions used; residuals analyses performed on
the bivariate distributions indicated that there
were no outliers for any of these relations. We
have also presented intraclass coefficients in
Table 2 to facilitate a direct comparison be-
tween these data and those reported in Tho-
man et al. (1976).

Although there are some small discrep-
ancies in the magnitude of the observed cor-
relations between our data and Thoman et
al.’s (1976), our test-retest results closely par-
allel theirs. From the entire sample of 37 in-
fants, the most reliable states were Deep
Sleep A and B (r’s of about +.50) and Crying
(r = +.75). Zero-order test-retest coefficients
for Active Sleep and Drowsiness were also
significant, although at somewhat lower mag-

test-retest correlations for only the 32 full-
term infants in the sample, in which the reli-
ability of Drowsiness drops below statistical
significance. This reduction of the reliability
in drowsiness when preterms are extracted
from the sample fits well with Aylward’s
(1981) report that preterm infants are more
likely to show behavioral states that are diffi-
cult to classify as either waking or sleeping.

Additionally, measures of tremor rate (r
= +.81), startle rate (r = +.98), and state
lability (r = +.49) were extremely reliable
across the two observations. These results
were also unaffected by computing the re-
liabilities for only full-terms (see Table 2).

State Profile Group Analyses

We next sought to classify individual
newborns into groups® based on their state
profiles. Infants’ percent times in each state
were averaged across both observations and
were entered into a within-subjects average
linkage method cluster analysis along with a
profile stability measure (see Thoman et al.,
1981).* This analysis identified three separ-
able groups of infants (see Fig. 1).

3 Although “cluster” is the more common statistical term to describe such subdivisions of the
sample, we use the term “group” here to minimize confusion during subsequent sections in which
the word “cluster” is used with reference to the reduction of NBAS-K data (e.g., Lester, 1983).

4 Thoman et al. (1981) describe the calculation of a stability index for each infant by entering
each infant’s percent time in each state at each of the two observations into individual observation
(in this case, two levels) x state (for the present study, seven levels) ANOVAs. This analysis will
yield valid mean squares (MS) for the state main effect and the observation x state interaction. The
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The largest of these three groups (N =
24) shows a substantial predominance of
sleep states and high stability across observa-
tions and can be characterized as the “Sleep”
group. Interestingly, all preterm infants were
included in this classification. A second group
(N = 8) exhibits a stable mixture of various
states, with approximately equivalent per-
centages spent in Active Sleep, Alert Inactiv-
ity, and Crying, and may be characterized by
an overall predominance of waking states as
the “Alert-Crying” group. The last group
(State Group 3: N = 5) shows an overall pre-
dominance of Active Sleep when profiles are
averaged across observations, but may be

most accurately characterized by the instabil-

ity of state profiles across the two neonatal
observations as the “Unstable” group.

Relation of State Clusters to NBAS-K
Performance

A last set of analyses examined whether
infants in these state groups exhibited differ-
ences in neurobehavioral status as reflected
by the NBAS-K exams administered during
the first 4 days of life, and again when the
infants were 2 weeks of age.

Data from these exams were reduced into
item clusters of “best” orientation, motor ma-
turity, range of state, regulation of state, and
autonomic stability as specified by Lester
(1983).5 Additionally, clusters derived from
the Kansas modifications to the NBAS (see
Horowitz & Linn, 1982; Horowitz et al., 1978)
were also calculated. These included an aver-
age of modal orientation scores, and an “in-
teractive” cluster composed of the Kansas
Supplement items (General Irritability, Ex-

aminer Persistence, Quality of Infant Respon-
siveness, and Reinforcement Value of the
Infant) was also calculated. These seven clus-
ters were entered into separate MANCOVAs
run for each of the three NBAS-K exams® with
a between-subject factor of State Group (3).
For each analysis, two variables were entered
as covariates: estimated gestational age (to
control for possible differences between pre-
term and fullterm infants), and the mean
length of the two neonatal state observations
(since correlations between mean observation
length and states AS, Al, and C approached
statistical significance).

MANCOVAS on the first two NBAS-K
exams did not reveal significant differences as
a function of the newborns’ State Group (mul-
tivariate F’s < 1.0). However, a significant ef-
fect for State Group emerged for the 2-week
NBAS-K: multivariate F(14,30) = 2.71, p <
.02; Wilks’s lambda = 0.19. Univariate anal-
yses indicated that this effect was attributable
to differences among the three groups on
Modal Orientation, F(2,22) = 3.67, p < .05,
and Regulation of State, F(2,22) = 3.63, p <
.05, clusters. This apparent “lagged” effect
was not due to the stability of state-related
behavior in a small group of infants retained
within each of the samples; the same analyses
performed on only those infants included in
the last analysis yielded the identical pattern
of results on the first two NBAS-Ks.

Those infants from the Sleep group
showed significantly higher Regulation of
State scores than those infants from either the
Awake-Crying group, $(27) = 2.18, p < .05, or
from the Unstable group, ¢(10) = 2.84, p <

division of MS state by MS observation x state will yield an F ratio that is large when state profiles
are similar across observations, and small when profiles are dissimilar. Such an F ratio is appropri-
ate for data from studies such as Thoman et al. (1981), where state is assessed over lengthy periods
(7.5 hours), since a predominance of sleep will likely be observed. However, under the substantially
shorter observation periods (35—70 min) of this study, such predominance was not always evident. A
profile lacking a predominant state will not yield a high state MS within the observation x state
ANOVA and thus depress the F ratio measure, despite the fact that a state profile with no predomi-
nant state is exhibited by the infant across both observations. We found that the observation x state
MS from the ANOVA provided a good ranking of the relative stability of the profiles across the two
observations under such conditions, with high stability reflected by a low MS, and low stability
reflected by a high MS.

5 In nearly half of the sample, NBAS decrement items were missing. This is common for a 42-
week exam, as these items must be administered when the infant is in a sleep state, and are omitted
if the infant is brought to the exam awake, or awakens during the first decrement item. In such cases,
the habituation cluster cannot be calculated.

6 Because not all infants had complete NBAS-K exams at each of the three occasions, separate
MANOVASs were run on the data available for each exam. This practice sacrificed the power of the
within-subject analysis but did allow analysis of all available data. Sample sizes for the three
MANOVAs varied: respective N’s for the three examinations were 34, 29, and 26. Missing data for
the 42-week NBAS-K were attributable to withdrawal from the study (N = 2), examination not
performed within 1 week of the 42-week CA point (N = 2; these were both preterms under 34
weeks EGA, and while their exclusion does not completely exclude preterm infants from the
sample, it does bring the EGA range for this final analysis to 34—42 weeks), or excessive fussiness
during the exam (N = 7). Subject loss was appropriately proportional across the three state groups.
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.025. The respective means for the Regulation
of State cluster for the Sleep, Alert-Crying,
and Unstable groups were 4.4, 3.3, and 3.3.
This result was not attributable to any one of
the four individual items that make up this
NBAS cluster (Hand-to-Mouth Facility, Self-
Quiet, Consolability, and Cuddliness) as indi-
vidual analyses did not yield any significant
differences among the three groups. How-
ever, when the two items of Hand-to-Mouth
and Cuddliness were entered into a one-way
State Group (3) MANOVA, a significant State
Group term did emerge, F(4,56) = 2.53, p =
.05, suggesting that these two items together
were responsible for the observed difference.

On the Modal Orientation cluster, how-
ever, infants from the Alert-Crying group
scored higher than those from the Sleep
group, t(20) = 2.61, p < .025. The respective
means for the two groups were 6.8 versus 5.2.
The mean performance of the small Unstable
group on this cluster fell between these two
groups (M = 5.5) and is statistically indistin-
guishable from either of them.

Finally, we examined the correspon-
dence between tremors, startles, and state la-
bility observed during the state observations
with NBAS-K items assessing similar charac-
teristics: Tremulousness, Startles, and Labil-
ity of State (averages for these items were cal-
culated across all three exams). Although
correlations between the state observations
and any single NBAS-K exam did not attain
significance, correlations between state obser-
vation variables and NBAS-K items averaged
across the three NBAS-Ks yielded statistically
significant (p < .05) agreement: the startle
measures correlated at r = .45, the tremor
measures correlated at r = .40, and state labil-
ity correlated at r = .36. The first two correla-
tions might perhaps be regarded as unremark-
able, as individual rates of startling or
tremulousness might be expected to general-
ize across undisturbed versus examination
situations. However, the third correlation is
surprising, since it reflects reliable individual
differences on state lability across spontane-
ous (state assessment) versus elicited (NBAS-
K) assessments of state.

Discussion

These data indicate that early state
profiles are useful characterizations of indi-
vidual differences in early development and

provide further support for the notion that
neonatal state holds promise for predictive re-
lationships sought between early infancy and
later development (Colombo & Horowitz,
1987; Korner, 1972; Thoman, 1975). In repli-
cating the patterns observed first by Thoman
et al. (1976), the present study suggests that
individual differences in the distribution of
behavioral states culled from observations
during the neonatal period are relatively reli-
able characteristics. Furthermore, newborns
could be classified into separable groups on
the basis of particular types of state profiles.
Two of the groups were discernible from one
another on the basis of their distribution of
states, with one group showing a stable pre-
dominance of sleep and a second exhibiting
a stable mixture of both waking and sleep
states. A third small group of infants was
separable from the other two by the instabil-
ity of state distributions across the two obser-
vations.

Additionally, membership in these three
neonatal state groupings predicted differ-
ences in neurobehavioral status at 2 weeks of
age, as measured by the NBAS-K. The Sleep
group scored higher on an NBAS-K Regula-
tion of State cluster than either of the other
two state groups, while the Alert-Crying
group scored higher than the Sleep group on
a cluster of averaged Modal Orientation
items. While these findings may simply be
taken to reflect some stability of sleep versus
alertness characteristics across the first 2
weeks of life, the fact that the state groupings
were not associated with concurrent NBAS-K
examinations suggests that some other mecha-
nism (or mechanisms) must account for these
relations.

One scenario that might plausibly ex-
plain the higher 2-week Regulation of State
scores in the Sleep group is based on propos-
als made from studies of spontaneous states
(e.g., Prechtl, 1968; Stern, Parmelee, Aki-
yama, Schultz, & Wenner, 1969) that the at-
tainment of deep sleep states may reflect
some aspect of homeostatic control in the in-
fant. During the first few, biologically cha-
otic, postnatal days, the assessment of such
homeostatic control may be better reflected
with a relatively longer assessment of spon-
taneous state activity than in a relatively brief
assessment of elicited states (i.e., the NBAS).”
By the second or third week of life, the infant

7 Under such conditions, during the first days of life, a measure of adaptive reactivity during
the NBAS may be more important than would some measure of state control or regulation. This
would suggest that, from the earliest days of life, the NBAS Range of State cluster might be more
relevant to longer range development than would the Regulation of State cluster. This, in fact, is the

exact finding reported in Moss et al. (1988).



may have recovered from the birth process
and may have attained some degree of biolog-
ical or physiological stability, in which the
solidification of state regulation is robust
enough to emerge within the framework of
the NBAS. In support of this notion, Lan-
cioni, Horowitz, and Sullivan (1983) have
found the 2-week examination to be a better
predictor of infants’ later performance than
NBAS-Ks administered during the first few
days of life. Thus, for purposes of individual
difference studies, the 2-week NBAS-K mea-
sure may yield a more useful characterization
of the infant.

Incidentally, our finding that the NBAS
Cuddliness item was implicated in the differ-
ential NBAS-K performance of the Sleep
group also nicely parallels Schaffer and Emer-
son’s (1964) report with a much older age
group (9-10 months) that infants character-
ized as being more “cuddly” also slept signifi-

cantly more than infants who were “noncud-
dlers.”

A more straightforward explanation may
account for the lagged relation between the
higher Modal Orientation scores observed for
the Alert-Crying group. This relation may be
mediated by environmental effects during the
2-week interval between the neonatal state
observation and the last administration of the
NBAS-K. Infants who are awake and crying
more during those 2 weeks should also be
available for, and elicit more stimulation
from, their caretakers over that time. Such in-
creased levels of stimulation could easily be
reflected in a higher modal performance on
NBAS-K items involving orientation. Such a
model of environmental mediation formed
the basis for Korner’s (1972) call for the study
of state variables over a decade ago, and this
interactional path has also been specifically
hypothesized by Colombo and Horowitz
(1987).

The present research is obviously limited
by several factors. The sample tested was rel-
atively small and heterogeneous, the parame-
ters surrounding the state observations were
not strictly controlled, and, as with all longitu-
dinal work, we encountered some attrition
from the sample that began the study. As a
result, this work should be regarded as a first
step rather than as a definitive study on the
interplay between state and early behavioral
status. Despite such problems, however, the
results are encouraging and support the early
contentions of Korner (1972), Prechtl (1974),
and Thoman (1975) regarding the importance
of state in the developmental equation.
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