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7. Early mother-infant interac
tion and quality of attachment 
in preterm infants 

Abstract 

This study focuses on the relationship 
between early mother-infant interaction 
and the quality of attachment in preterm 
infants. Interactive behaviors of a group 
of 41 mother-preterm infant pairs were 
observed at home at 6, 9 and 12 months 
of age. These behaviors were then related 
to quality of attachment at 12 and 18 
months. Analysis of the relationships be
tween early mother-infant interaction and 
Strange Situation classifications of attach
ment security revealed strong effects for 
matemal sensitive responsiveness, as weIl 
as level of activity and intrusiveness. The 
relationships found were generaIly in 
agreement with attachment theory. How
ever, the strength of the relationships de
pended upon the age at which quality of 
attachment was assessed. Infant charac
teristics appeared also to be related to 
quality of attachment, but only at 12 
months. 

L. Wijnroks & A.F. Kalverboer 109 

Matemal sensitivity or sensitive respon 
siveness' is viewed by attachment theo
rists as the central feature of mother-in
fant interactions enhancing the develop
ment of a secure attachment relationship 
(Ainsworth, Blehar, Waters & WaIl, 
1978; Bretherton, 1985). Conversely, in
secure attachments are thought to develop 
as a function ofthe mother's insensitivity, 
that is her tendency to neglect her infant's 
signals or to interpret them incorrectly, 
and to respond inconsistently and inade
quately. 

Two different pattems of matemal 
insensitivity have been identified in the 
literature: a hostile, intrusive pattem and 
an inactive, uninvolved pattem (Ainswo
rth et al., 1978; Beisky, Rovine & Taylor, 
1984; Crittenden, 1981; IsabeIla & 
Belsky, 1991; Lewis & Feiring, 1989; 
Lyons-Ruth, Conne11, Zol1, & Stahl, 
1987; Malatesta, Culver, Tesman & 
Shepard, 1989; Smith & Pedersen, 1988). 
An inactive, uninvolved mother appears 
to have a different impact on mother-in
fant attachment than a hostile intrusive 
mother (for a review see Cassidy & Ber
lin, 1994). The hostile, intrusive pattem 
of matemal behavior was found to be re
lated to an insecure-avoidant attachment 
relationship. The inactive, uninvolved 
pattem has been related to an insecure
resistant attachment relationship (Belsky 
et al. , 1984; Bohlin, Hageku11, Germer, 

, In the literature the tenns 'sensitivity' and 'sen
sitive responsiveness' are often used interchange
ably. Sensitivity refers mainly to the mother's atti
tude: for example, is the mother able to view the 
infant as an individual in its own right? Sensitive 
responsiveness, on the other hand, refers to the 
mother's interactive behavior: does the mother 
respond adequately, contingently and promptly to 
the infant's signaIs? 



Andersson & Lindberg, 1989; Isabella & 
Belsky, 1991; Lyons-Ruth et al., 1987). 

Many reseachers have predicted a 
greater incidence of insecure attachments 
in the preterm population than in the nor
mal full-term population. Several reports 
have demonstrated that during the neona
tal period and throughout the first year of 
life preterm infants are more passive and 
have problems regulating their arousal 
than full-terms. Preterm infants are prone 
to minima I attentiveness, Ie ss smiling and 
vocalizing, more gaze aversion, and fret
ting than fuIl-term infants in interactions 
with their mothers (Barnard, Bee & Ham
mond, 1984; Beckwith & Cohen, 1981; 
Brown & Bakeman, 1980; Crawford, 
1982; Cmic, Ragozin, Greenberg, Robin
son & Basham, 1983; DiVitto & Gold
berg, 1979; Field, 1977, 1982; Field, 
Dempsey & Shuman, 1981; Malatesta, 
Grigoryev, Lamb, Albin & Culver, 1986). 
While preterm infants are less alert, ac
tive and responsive, their mothers appear 
to be more active than the mothers of full
term infants in initiating and maintaining 
interaction, showing heightened levels of 
stimulation throughout the first year 
(Bakeman & Brown, 1980; Beckwith & 
Cohen, 1981; Crawford, 1982; Cm ic et 
al., 1983; Field, 1977, 1979). The effects 
of this heightened stimulation, however, 
may be aversive. Field (1987; Field et al., 
1981), for example, interpreted the mot
hers' high level of activity as oversti
mulating, intrusive and controlling. Their 
beha vi or was seen as inadequate and in
sensitive, because the high levels of activ
ity frequently led to more gaze aversion 
and less attention in face-to-face interac
tions on the part of the preterm infant. 

Given what is known about the devel
opment of secure attachment relationships 
in fuIl-term infant-mother dyads, we 
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might expect mothers' greater activity or 
intrusiveness to be associated with an 
increased risk of insecure (avoidant) at
tachment in preterm infants. However, 
the results of studies investigating the 
impact of preterm birth on the quality of 
attachment do not support this prediction. 
The majority of these studies have found 
that preterm infants are not significantly 
more of ten insecurely attached than nor
mal, healthy full-terms (Brown & 
Bakeman, 1980; Easterbrooks, 1989; 
Field, Dempsey, & Shuman 1981; Frodi 
& Thompson, 1985; Goldberg, Perrotta, 
Minde & Corter, 1986; Macey, Harmon 
& Easterbrooks, 1987; Rode, Chang, 
Fisch & Sroufe, 1981). This finding is 
surprising given the many well-docu
mented differences in mother-infant inter
action between these two groups of in
fants and the present authors were led to 
consider some possible explanations. One 
explanation could be that Field's interpre
tation that high levels of matemal stimu
lation represent overstimulation and intru
siveness is wrong. A recent alternative 
view suggests that the unique style of pre
term dyads (i.e., high level ofmaternal 
stimulation and activity) represents an ap
propriate adaptation to the special needs 
of the preterm infant (Bakeman & Brown, 
1980; Goldberg & DiVitto, 1983; Landry, 
Chapieski & Schmidt, 1986; Stevenson, 
Roach & Leavitt, 1992). Heightened ma
ternal stimulation is an adequate and 
adaptive response to a passive, 
unresponsive preterm infant. 

These contrasting interpretations can 
be evaluated through longitudina1 study 
of the relationship between mother-infant 
interaction and the later security of at
tachment within a sample of preterm in
fants. Three studies have attempted to 
predict later security of attachment from 



observations of mother-pretenn infant 
interactions (Goldberg et al., 1986; 
Mangelsdorf, Mann & Plunkett, 1991; 
Wille, 1991). In these studies either pre
diction of quality of attachment was poor 
(Mangelsdorf et al., 1991) or significant 
relationships found to some extent contra
dicted findings in studies with nonnal, 
healthy infants (Goldberg et al., 1986: 
Wille, 1991). Goldberg et al., for exam
ple, reported that mothers of infants who 
were classified as marginally secure (BI 
or B4 ) were rated least responsive in com
parison to mothers of insecure (A or C) 
and secure infants (B2 or B3). The latter 
groups were rated, as predicted from the 
nonnative data, highly responsive. 

There are, ho wever, some method
ologicallimitations in these studies. One 
problem is that levels of matemal activity 
and intrusiveness were not measured di
rectly. Further, it is likely that, especially 
in the Goldberg et al. study, scoring of 
matemal behavior was not independent of 
infant behavior. Finally, Wille (1991) did 
not carry out separate analyses of the re
lationship between mother-infant interac
tion and attachment for the pretenn group 
and the full-tenn group. 

A second explanation, suggested by 
Goldberg et al. (1986), could be that the 
sensitivity rating sc ales used in their 
study were developed for healthy full
tenn populations and do not appropriately 
score some interactive features for the 
pretenn dyads. Interaction patterns that 
receive low ratings on these scales are 
associated with later insecure attachment 
in full-tenn infants, but this association 
may not apply to pretenn infants. 
A third explanation for studies finding 
that prematurity has little impact on secu
rity of attachment could be that pretenn 
infants are treated as a homogeneous 
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group. For example, Plunckett, MeiseIs, 
Stiefel, Pasick, and Roloff (1986) found 
significantly more insecurely- resistant 
attached infants (36.4%) than expected in 
a sample of pretenn infants with respira
tory illness. It seems that the impact of 
conditions such as pretenn birth on the 
quality of attachment is greater when 
conditions are more extreme (e.g., severe 
medical illness). Another example of such 
an extreme condition could be early prob
lems in postural control, which frequently 
affect pretenn infants, in particular those 
with very low birth weights or those who 
suffered from growth retardation during 
gestation (Aylward, 1982; Gorga, Stern & 
Ross, 1985; De Groot, Van der Hoek, 
Hopkins & Touwen, 1992). Adequate 
postural control in sitting and head con
trol are important factors for a range of 
developmental achievements, for instance 
the coordination of attention and the 
development of visually guided reaching 
(e.g., Fogel, Dedo & McEwen, 1992; Van 
Wulfften Palthe & Hopkins, 1984). Lack 
of postural control, typically expressed in 
tenns of hypo- and hypertonia, may lead 
to difficulties in exploration and learning. 
It mayalso have a negative influence on 
the quality of mother-infant interaction. 
For example, infants demonstrating pos
tural problems, such as hyperextension 
(i.e., sudden, violent stretching due to 
problems in the regulation of muscle 
power), may be difficult to handle, be 
overaroused and irritabIe. Moreover, in
fants who have little control over their 
muscles may show Ie ss consistency in 
their behavior, they may make less eye 
contact with the mother and their behav
ior may be more difficult to interpret (see 
also Kalverboer, 1988, 1995; Kalverboer 
& Wijnroks, 1992; McGehee & 
Eckennan, 1983). Consequently, it will 



be more difficult for mothers to respond 
sensitively to the infants' behavior and 
emotional state. It can be hypothesized 
that infants who show lasting problems in 
postural control are at risk of developing 
an insecure attachment relationship. 

The present study aimed to further assess 
the impact ofprematurity on mother-in
fant interaction and later attachment. It 
investigated the relationship between sev
eral aspects of matemal interactive be
havior, including sensitive responsive
ness, level of activity and intrusiveness, 
and the quality of infant-mother attach
ment, within a sample of preterm infants. 
Several questions were examined. First, is 
matemal behavior related to later attach
ment? And, if so, does the relationship 
differ from that predicted by attachment 
theory? IfField's interpretation is correct, 
attachment theory and empirical findings 
would lead us to expect a high level of 
matemal activity to be associated with 
later insecurity. If, on the other hand, 
Goldberg's interpretation is correct, we 
would expect a high level of matemal 
activity and stimulation to be related to 
later security. Moreover, according to 
Goldberg, it would be difficult to predict 
quality of attachment from matemal sen
sitive responsiveness. 

Second, what role do infant interactive 
characteristics play in the prediction of 
later attachment? Although much depends 
upon the caregiver, who must be sensitive 
to the infant' s emotional signais, the in
fant must be capable of presenting c1ear 
emotional displays for the caregiver to 
interpret its needs accurately (Sorce & 
Emde, 1982). Because preterm birth con
sistently affects infant interactive capaci
ties and since these capacities may influ
ence matemal behavior, this study inves-
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tigated the contribution of infant behavior 
to quality of attachment. We expected 
infant responsiveness and positive emo
tions to be related to later attachment. 

Third, what is the impact of early 
problems in postural control on later qual
ity of attachment? We did not expect 
preterm birth to have a general effect on 
quality of attachment, but we did expect 
early problems in postural control to be 
related to a later insecure mother-infant 
attachment relationship. 

Method 

Subjects 

This study formed part of the large col
laborative follow-up study of infants at 
risk, the Dutch experimentallongitudinal 
project (ELO)(Koops et al., this volume). 
The data presented here are from a sam
ple of premature infants who were bom at 
Groningen University Hospital (Obstetri
cal Department) af ter pregnancies of less 
than 37 weeks. The sample consisted of 
66 mother-infant dyads, 25 of which par
ticipated in an intervention program. This 
chapter only reports the data from the 
remaining 41 dyads, which were used as 
a control group. 

All 41 infants remained in the Neona
tal Intensive Care Unit (NICU) ofthe 
Neonatology Department for at least 24 
hours af ter birth. Additional criteria were: 
singleton birth; Dutch-Caucasian extrac
tion; absence of major identifiabie abnor
malities or very severe medical complica
tions, such as intraventricular hemor
rhages (grade III and IV) and hydroceph
alus; hospitalization for less than three 
months after term date; no adverse social 
or family conditions, and family resi-



dence within 150 km of the University 
Hospital. At three months of age, none of 
the infants were classified as 'abnorrnal ' 
on the basis of a neurological examina
tion. The primary caregivers throughout 
the project period were all mothers. Only 
four mothers (8.5 %) refused to partici
pate, out of the 47 contacted. Two dyads 
dropped out ofthe study. 

The average birth weight of the 
preterm sample was 1,723 g (range= 690-
3,210 g). The average gestational age was 
32 weeks (range= 25.6-36.6 weeks). The 
infants were hospitalized for an average 
of 55 days (range=8 to 139 days). Sixteen 
infants (39%) were girls. Seven infants 
were diagnosed with respiratory distress 
syndrome (RDS) and five with 
bronchopulmonary dysplasia (BPD). 
Twelve infants were small-for-gestational 
age (SGA), with a birth weight below the 
10th percentile on standardized growth 
curves (Kloosterman, 1970). Only one of 
the mothers was single at the start of the 
study. The age of the mothers ranged 
from 18 to 41 years (mean = 27 years). 
The mother's education ranged from 
elementary to academic. The median 
score on the level of matemal education, 
was 2 on a5-point scale which is repre
sentative of the community at large. 

Design and procedures 

All dyads were visited at home when the 
infant reached the age of 6, 9 and 12 
months (corrected for prematurity). At 6 
months of age, infants were first observed 
for 15 minutes while they carried out an 
exploration task. The infant was seated in 
a baby car-seat before a small tabie. Vari
ous sets of play objects were on the table 
within the infant' s reach. The camera was 
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located in front of the infant so that the 
infant's face , trunk and arrns were visible. 

After the exploration task, mothers 
and infants were videotaped while en
gaged in a five-minute, semi-structured 
play session. During these observations, 
the mother sat at the opposite side of the 
table from the infant to enable eye con
tact. She was asked to play with her in
fant using a standard set of ten age-appro
priate toys. She was free to choose the 
objects, the length of time the infant 
played with each object or combination of 
objects, and the tempo at which it played. 
She was also free to end the session and 
to pick up the infant if it became upset 
and cried. This play session was repeated 
at 9 and 12 months. The positioning of 
the tabie, infant chair and camera was 
identical at each measurement point. Ap
pointments were made in accordance with 
the mother' s judgement that her baby 
would be alert. Mother-infant observa
tions were completed for all dyads. 
Within a week ofthe final home visit at 
12 months, each dyad was seen in the 
Ainsworth and Wittig (1969) Strange 
Situation in order to assess the quality of 
the infant-mother attachment relationship. 
The Strange Situation was repeated at 18 
months of age. 

Interaction measures 

Behavioral items used in coding were 
derived from previous research on 
mother-infant interaction (see also, 
Butcher, Kalverboer, Minderaa, Van 
Doorrnaai & Ten Wolde, 1993; Wijnroks, 
1994). Matemal behaviors were rated on 
one 9-point sensitivity scale (Ainsworth 
et al., 1978) and nine 5-point rating scales 
which measured matemal responsiveness, 
level of activity, quality ofhandling, level 



of engagement, frequency of vocaliza
tions, frequency of positive emotional 
expression, timing, non-directiveness, 
and non-interference. Infant interactive 
beha vi or was rated on each occasion on 
six different 5-point rating scales which 
measured frequency of looking at the 
mother's face, duration of positive emo
tional state, peak positive, duration of 
negative emotional state, peak negative, 
and responsiveness. 

Scoring mother-infant interactions 

The videotapes were scored by the first 
author and a psychology graduate, who 
was blind to the hypotheses of the study 
and had no information on characteristics 
ofthe mother or infant. For the data at 6 
and 12 months, half ofthe observations 
were conducted by the first ob server, the 
other halfby the second ob server. The 
dyads were randomly assigned to one of 
the observers. To avoid halo-effects, the 
same ob server did not observe the same 
dyad at both ages. The recordings at 9 
months were scored six months later than 
the 6- and 12-month tapes, and only by 
the second observer. It is important to 
state that in scoring infant and matemal 
beha vi or the intention was to rate the 
behavior of each partner as independently 
as possible. That is, raters were instructed 
not to consider an infant's reaction to its 
mother's intervention in order to prevent 
confounding (see also Schneider Rosen 
and Rothbaum, 1993). In the same way, 
an infant' s behavior was rated without 
considering its mother's responsiveness 
and sensitivity. An infant's behavior had 
to be taken into account occasionally, to 
obtain areliabie estimate ofits mother's 
behavior, but the ratings were to be as 
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independent of the infant' s characteristics 
as possible. 

Fifteen percent ofthe dyads at 6 
months and 25% of the dyads at 9 and 12 
months respectively were scored by both 
ob servers to provide post hoc reliability 
checks. Interrater agreement was 100% 
for all scales if a difference of one scale 
point is accepted. In general, interrater 
reliability was sufficient to excellent 
(r=.78 to .92), except for one infant rating 
scale at 9 months, namely responsiveness 
(r= .50). The unreliability was probably 
caused by ob server drift and this particu
lar scale was not used in the statistical 
analyses. 

Data reduction 

To reduce the number of interaction vari
ables for analysis, behaviors were re
grouped to create three major clusters. 
The first cluster, sensitive responsiveness, 
was calculated by summing the un
weighed scores on the scales 'sensitivity', 
'responsiveness' and 'timing' 
(Cronbach's alphas:.88, .87 and .89 for 6, 
9 and 12 months respectively). This mea
sure was thought to ref1ect the mother's 
responsiveness, her sensitivity and the 
contingency of her response to the in
fant's emotional displays and changes in 
gaze behavior. The second cluster, invo/
vement, was calculated by summing the 
unweighed scores on the scales 'level of 
engagement', 'frequency of vocalization' , 
and 'frequency of positive emotional 
expression' (Cronbach's alphas:.82, .84 
and .86 for 6,9 and 12 months respec
tively). This measure refers to the extent 
to which the mother actively attempted to 
stimulate her infant's development by 
offering and demonstrating objects and 
by talking to and smiling at the infant. 



The third cluster, non-intrusiveness, was 
created by summing the unweighed 
scores on the scales 'quality of handling' , 
'non-interference', and 'non
directiveness' (Cronbach's alphas: .85, .88 
and .79 for 6,9 and 12 months respec
tively). This measure refers to the degree 
of intensity with which the mother stimu
lated her infant. It was expected to corre
spond to the negative, interfering pattem 
of matemal rejection previously identified 
in the literature (Crittenden, 1981; 
Isabella, 1993). The results of a principal 
components analysis supported the valid
ity of our clustering (Wijnroks, 1994). 

To reduce the total set of infant inter
active variables, the unweighed scores 
were summed on the scales 'duration of 
positive emotional state' and 'peak posi
tive ' to create a new variable, positive 
behavior (correlations: .69, .78, .56 for 6, 
9, and 12 months respectively). A similar 
procedure was followed to create the 
variable negative behavior, i.e., the un
weighed scores were summed on the 
scales 'duration of negative emotional 
state ' and 'peak negative ' (correlations: 
.60, .65 , .66 for 6,9, and 12 months re
spectively). 

Infant-mother attachment 

Dyads were videotaped in the Ainsworth 
and Wittig (1969) Strange Situation when 
the infants were 12 months old and again 
when they were 18 months old. The 
Strange Situations were scored by the 
author and three female observers, all of 
whom were trained by Dr. D. van den 
Boom, who received her licence to train 
from Dr. A. Sroufe at the Institute of 
Child Development in Minnesota. The 
three observers were blind to the hypoth
eses of the study and had no access to the 
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data already collected on the dyads they 
were observing and scoring. The first of 
the three female observers scored only 
the sessions at 12 months, the second 
scored only the sessions at 18 months, 
while the third scored sessions at both 
ages. The first author also scored sessions 
at both ages. 

The percentage of agreement for the 
three broad attachment classifications, 
computed on independent coding of all 
tapes, was above 90% for all ob servers 
(Cohen' s Kappas averaged .79 and .77 
for 12 and 18 months respectively). 
Disagreements were resolved by consen
sus. At 12 months of age, one infant was 
not classifiable in one of the three main 
categories. At 18 months of age, five in
fants were excluded from analysis. Two 
of the five showed a mixture of avoidant 
and resistant beha vi or during the reunion 
episodes with the mother and were there
fore not classifiable. The videotape of one 
18-month-old infant was lost. One infant 
was observed in the Strange Situation 
with only the father, while all other obser
vations were with the mother. One infant 
was not classifiable in one of the three 
main categories. 

Measures of postural control 

A global rating of the quality of the in
fant' s posture (head, trunk and anus) was 
given, using two 3-point scales. The first 
scale, called control of the head and 
trunk, indicated whether the infant had 
adequate postural control of its head and 
trunk. An upright sitting position with the 
he ad held steady and the chin lifted off 
the chest was considered an adequate 
posture. Sitting partly to one side, or not 
fully upright but with the head up and 
forward, was considered Ie ss adequate or 



partly inadequate. Sagging completely to 
one side, needing the full support of the 
back of the chair with the chin against the 
chest, was considered inadequate and was 
assumed to indicate signs of hypotonia or 
floppiness. The second rating scale was 
called hyperextension. It scored signs of 
hyperextension or hypertonia and ranged 
from no signs of hyperextension to clear 
signs ofhyperextension. 'No signs of 
hyperextension' was scored when the 
infant explored objects with both hands in 
front of the body most of the time, the 
arms were flexed, and no signs of stret
ching or bouncing the back against the 
chair were observed. 'Small or minor 
signs of hyperextension' was scored 
when both arms were held alongside the 
body, the elbows were extended, and no 
indication of backward stretching of the 
body was observed. 'Clear signs of 
hyperextension' was scored when the 
infant stretched its body backward and 
lifted its arms in a sideway and upward 
direction from time to time. 

The videotapes were scored by a 
trained psychoiogist who had no back
ground information on the infants or the 
aims ofthe study. Interobserver re1iability 
was calculated using Cohen' s Kappa 
(posture:.89 and hyperextension: .88). 
Complete data were obtained for 40 in
fants. The exploration task could not be 
scored for one infant because of persis
tent fretting. 
The majority of the infants had no prob
lem controlling their head and trunk and 
showed no signs of hyperextension. Spe
cifically, 24 infants (60%) had adequate 
control ofthe head and trunk (score 1), 
and 16 showed minor or clear signs of 
hypotonia. Twenty three infants (57.5%) 
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showed no signs of hyperextension, while 
17 (42.5%) showed at least some signs of 
hyperextension. As only a few infants 
showed clear signs of postural control 
problems, we decided to combine the 
groups with small and clear signs, and to 
create two new groups: one with prob
lems in postural control and one without. 

Results 

Distribution and stability 

As can be seen in Table 1, at 12 months 
32 (80%) infants were rated as secure, 
seven (17.5%) as insecure-avoidant, and 
one (2.5%) as insecure-resistant. The dis
tribution at 18 months was similar, with 
30 (78.9%) infants rated as secure, six 
(15.8%) as insecure-avoidant, and none 
as insecure-resistant. The proportions of 
secure and insecure attachments do not 
differ from those reported in other studies 
of preterm-mother attachment 
(Easterbrooks, 1989; Frodi & Thompson, 
1985; Goldberg et a1., 1986) . . 

However, our distributions of secure 
and insecure attachments at 12 (X 2=3.96, 
df=l, p<.05) and 18 months (x2= 5.32, 
df=l, p<.02) differed from those pre
dicted on the basis of available normative 
data (see meta-analysis of Van 
IJzendoom & Kroonenberg, 1988). At 
both ages our sample contained a greater 
number of securely attached infants 
(65%) and fewer insecure1y attached in
fants (35%) than the normative studies 
had led us to expect. Twenty-five infants 
(67.6%) outofa total of37 appeared to 
have the same c1assification at 12 and 18 
months of age. 



Table I. Distribution of attachment c1assifications at 12 and 18 months. 

18 months 

12 months Secure Insecure Alnsecure C Missin Total 

Secure 

Insecure A 

Insecure C 

Missin 

Total 

23 

5 

30 

4 

2 

6 

Twenty-five infants (67.6%) out of a total 
of37 appeared to have the same classifi
cation at 12 and 18 months ofage. Only 
two of the infants c1assified insecure
avoidant (25 %) at 12 months of age re
ceived the same c1assification at 18 
months. One insecure-resistant infant at 
12 months became securely attached at 
18 months. Twenty-three infants were 
securely attached at both ages (79%). 
When correcting for chance classification 
(Cohen 's kappa), agreement between the 
attachment classifications at 12 and 18 
months hardly exceeded chance level 
(K=.11). 

The following analyses were used to 
determine whether differences in quality 
of attachment were related to the quality 
of early mother-infant interaction. 
Multivariate analysis of variance and then 
univariate analyses were conducted at 
each age point to examine the relationship 
between mother-infant interactive behav
ior and attachment c1assification. A sec
ond set of analyses examined the impact 
of postural control problems on the qual
ity of attachment. 
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5 

o 5 

32 

7 

41 

Mother-infant interaction and attachment 
classification 

As the number of insecurely-resistant at
tached infants at 12 months was too 
smalI, a single insecure group was created 
consisting of infants who received either 
an A or a C c1assification. 

Maternal ratings 

Table 2 shows the mean matemal ratings 
and standard deviations for the secure and 
insecure groups at 12 and 18 months. The 
differences in mean scores for sensitive 
responsiveness, non-intrusiveness and 
tempo were in line with attachment the
ory and with Field's view that high levels 
of matemal activity represent insensitive 
behavior. In general, the mothers of se
curely attached infants scored higher on 
sensitive responsiveness and non-intru
siveness and lower on tempo than the 
mothers of insecurely attached infants. 
Significant multivariate effects on mater
nal ratings were found for attachment 
c1assification at 18 months. Analyses re
vealed significant effects at 6 months, 
F(4,31)=3.09, p<.05, and at 12 months, 
F(4,31)=3.99, p<.Ol. 



Table 2. Mean matemal ratings by age and attachment group. 

12 MONTHS 18 MONTHS 

Scale Secure [nsecure Secure [nsecure (N=6) 
(N=32~ ~N=8~ ~N=30~ 

6 months 
Responsiveness 11.3(3 .7) 8.1 (2.7)· 1.2(3 .9) 8.4 (3 .8) 
Non-intrusive 9.6 (2.9) 7.0 (2.7)· 9.4(2.8) 6.3 (2.6)· 
ness 
[nvolvement 8.8 (2.8) 8.9 (2.7) 8.9(2.9) 9.4 (3 .3) 
Tempo 2.7 (0.9) 3.1 (0.8) 2.6(0.8) 3.8 (0.9)·· 

9 months 
Responsiveness 10.0 (3.4) 11.1 (3 .0) 10.6(3.3) 11 .0 (4.2) 
Non-intrusive 8.8 (3 .0) 8.3 (2.1) 9.2(2.8) 7.5 (2.2) 
ness 
[nvolvement 9.0 (2.9) 9.8 (2 .6) 9.0(2.9) 10.8 (2.8) 
Tempo 3.0 (1.1) 3.3 (0.8) 2.9(1.1) 3.8 (0.8)· 

12 months 
Responsiveness 11.9 (2.9) 9.5 (1.5). 12.3(2.6) 8.2 (2.2)··· 
Non-intrusive 9.1 (2 .2) 8.1 (1.9) 9.5(1 .9) 6.7 (2.8)·· 
ness 
[nvolvement 9.8 (2.4) 9.6 (3 .2) 9.8(2.7) 9.6 (3 .1) 
TemEo 2.9 ~0 . 8~ 3.3 ~0 . 9~ 2 .9~0 . 8~ 3.5 ~1.3~ 

Note: Standard deviations are in parentheses. 
Responsiveness= Sensitive responsiveness. • p<.05; •• p<.O I; ••• p<.OO I 

Univariate analyses indicated that at 6 
months the primary contributions to this 
effect were from non-intrusiveness, 
F(1,34)=6.67, p<.02, and tempo, F(1,34)= 
9.67, p<.004. 

At 12 months, sensitive responsive
ness, F(1,34)=12.46, p<.002, and non
intrusiveness, F(1,34)=9.36, p <.004, 
were the two scales for which the 
univariate analysis showed a significant 
effect. The mothers of securely attached 
infants scored high on non-intrusiveness 
at 6 months and at 12 months they scored 
low on tempo and high on sensitive re
sponsiveness. None of the multivariate 
analyses was significant for attachment at 
12 months. 
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Infant ratings 

The four infant ratings, i.e., frequency of 
looking at the mother's face, positive be
havior, negative behavior and responsive
ness, were subjected to a multivariate 
analysis of variance at each of the three 
age points. The findings gave a measure 
of support to our second hypo thesis that 
infant interactive behavior would be re
lated to later attachment. The only signifi
cant effect was found for infant behavior 
at 12 months, F(4,35)=3 .21, p<.03, when 
responsiveness differed significantly be
tween the groups, F(1,38)=8.13, p<.Ol. 
As predicted, infants in the secure group 
received a higher mean rating (5 .7, 
sd=1.8) than infants in the insecure group 
(3.8, sd= 1.4). 



Postural control 

Our hypothesis that problems in postural 
control would be related to in secure at
tachment was partly confinned by the 
data. In a 2 (absence/presence) by 2 (se
curelinsecure) chi-square analysis, a sig
nificant relationship was found between 
'observed control ofthe head and trunk' 
and attachment at 18 months (X2=6.62, 
df=l, p<.OI). Infants who early on had 
problems controlling their head and trunk 
were more likely to be insecurely at
tached at 18 months (38.5%) than infants 
who had no such problems (4.5%). No 
significant relationship was found be
tween hyperextension problems and qual
ity of attachment. 

Discussion 

Our data confinn the results of other pre
tenn studies in finding that, in spite of 
early interactional problems, pretenn in
fants are able to fonn secure attachments 
to their mothers. In line with Bowlby's 
attachment theory (1969) and Sameroff 
and Chandler's transactional model 
(1975), we conclude that the mother-in
fant relationship is strongly biologically 
buffered from perturbations in early 
development. 

Our study not only demonstrated that 
pretenn infants are weIl able to fonn se
cure attachment relationships with their 
mothers but, more importantly, it also 
found that a larger number of infants was 
securely attached than expected on the 
basis of data from nonnative studies. It 
may be that the birth of a pretenn infant 
activates unexpected psychological re
sources within the caregiving environ
ment. Perhaps the mother's sensitive re-
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sponsiveness increases when she is con
fronted with a vulnerable child needing 
extra care. Illustrative in this case is a 
study conducted by Goldberg et al. 
(1986) which found that the largest num
ber of secure attachments was observed 
in families with seriously ill infants. This 
generally attests to the ability of mothers 
to adapt to, and compensate for, their 
infant's limitations. Further support for 
our view is offered by a number of stud
ies showing that, despite their high activ
ity level, mothers of pretenn infants are at 
least not less responsive to their infant' s 
signals and needs for comfort and secu
rity than mothers of full-tenn infants 
(Green, Fox & Lewis, 1983; Stevenson et 
al., 1992). Only if a condition is so ex
treme that it pushes the family system out 
ofbalance, for example ifthe mother has 
to deal with an infant with postural prob
lems (this study) or if she has an irritable 
infant and experiences a lack of support 
from her partner (Van den Boom, 1988; 
Crockenberg, 1981), it is likely to lead to 
an insecure attachment. 

This study has shown that matemal 
behavior can provide a basis for predict
ing quality of attachment in a sample of 
pretenn infants. Prediction was more ac
curate for attachment at 18 months than at 
12 months. Furthennore, we found the 
same pattern of relationships in our 
pretenn sample as is found in nonnal full
tenn populations. Our results contrast 
with the findings of Goldberg et al. 
(1986), Mangelsdorf et al. (1991), and 
Wille (1991) (though these authors me a
sured quality of attachment up to 12 
months). The strength of the relationship 
between matemal sensitive responsive
ness and the quality of infant-mother at
tachment is striking. This relationship is 
generally in accordance with the tenet of 



attachment theory that high levels of ma
temal sensitivity are related to secure at
tachment. This implies that preterm and 
full-term infants do not follow different 
pathways to security/insecurity, as 
Mangelsdorf et al. (1991) have suggested. 
It should be noted, however, that the 
preterm infants in this study were rela
tively more healthy and had higher mean 
birth weights than the infants in the study 
carried out by Mangelsdorf et al.. Our 
resuIts do not support Goldberg's inter
pretation that heightened matemal stimu
lation is an adequate and adaptive re
sponse to a passive, unresponsive preterm 
infant, in so far as high levels of matemal 
activity (tempo) were associated with in
security. 

Matemal beha vi or played a more pow
erful role than infant behavior in shaping 
the quality of attachment, a fin ding which 
is consistent with the resuIts of studies in 
clinical samples (e.g., Van IJzendoom, 
Goldberg, Kroonenberg & Frenkel 
(1992). Furthermore, the relatively strong 
associations between matemal activity, 
intrusiveness, and attachment confirm in 
part the resuIts reported by Belsky et al. 
(1984) and Lewis and Feiring (1989). 
These authors found that the mothers of 
insecurely-avoidant attached infants stim
ulated their children at a very high level 
compared with the mothers of securely 
attached and insecurely-resistant attached 
infants. According to Belsky et al. (1984) 
the anxious-avoidant pattem of attach
ment is a response to matemal 
overstimulation. This brings us back to 
our original question: why are pre term 
infants not significantly more often in
securely attached to their mothers than 
full-terms, considering the fact that the 
mothers of preterm infants are more ac
tive in stimulation? One explanation 
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could be that the differences between 
mothers of preterm infants and mothers 
of full-terms in terms of their levels of 
activity and stimulation are too small to 
affect the development of the attachment 
relationship. The somewhat heightened 
level of activity displayed by mothers of 
preterm infants does not reflect insensi
tivity. Indeed, our analyses showed that 
sensitive responsiveness and tempo were 
not significantly correlated. Moreover, 
some studies have shown that the mothers 
of preterm infants are generally not less 
responsive to their infants' signals and 
needs for comfort and security than the 
mothers offull-term infants (e.g., Green, 
Fox & Lewis, 1983; Stevenson et al., 
1992). In studies ofnormal infants, on the 
other hand, matemal overstimulation and 
intrusiveness reflect a very consistent and 
stabIe interaction pattem, which will most 
Iikely co-occur with a lack of responsive
ness. In other words, the pattem reflects a 
consistently insensitive parenting attitude. 
We suggest that the lack of responsive
ness predicted an insecure attachment 
relationship, while the type of insecurity 
was predicted by the factor intensity of 
stimulation or intrusiveness. Furthermore, 
most studies of preterm infants have 
shown that the 'typically high' levels of 
matemal stimulation were usually tempo
rary, contradicting the idea of a stabie 
trait. 

Another important fmding of our 
study was that problems in postural con
trol were associated with the development 
of an insecure attachment relationship. 
Early postural problems in preterm in
fants may thus seriously threaten the 
quality of the mother-infant relationship. 
The present study and a recent study by 
Van Beek (1993) are the firstto examine 
the relationship between differences in 



postural control among pretenn infants 
and the quality of mother-infant interac
tion. Further research is needed in this 
area. In conclusion, a pretenn birth in 
itself may not be a threat to later attach
ment, because most mothers are able to 
compensate for their infant's limited in
teractive capacities. However, this study 
suggests that early problems in postural 
control may increase the risk of an inse
cure attachment. 
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