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VAN IJZENDOORN, MARINUS H.; GOLDBERG, SUSAN; KROONENBERG, PlETER M.; and FRENKEL, ODED J.
The Relative Effects of Maternal and Child Problems on the Quality of Attachment: A Meta-
Analysis of Attachment in Clinical Samples. CHILD DEVELOPMENT, 1992, 63, 840-858. In this
meta-analysis of 34 clinical studies on attachment the hypothesis is tested that maternal problems
such äs mental illness lead to more deviating attachment classification distributions than child
Problems such äs deafness. A correspondence analysis on 21 North American studies with normal
subjects produced a baseline against which the clinical samples could be evaluated. Separate
analyses were carried out on studies containing the traditional A, B, C classifications and on
studies that also included the recently discovered D or A/C category. Results show that groups
with a primary identification of maternal problems show attachment classiflcation distributions
highly divergent from the normal distributions, whereas groups with a primary identification of
child problems show distributions that are similar to the distributions of normal samples. The
introduction of the D or A/C classifications (about 15% in normal samples) reveals an overrepre-
sentation of D or A/C in the child problem groups, but the resulting distribution still is much
closer to the normal distributions compared to the samples with maternal problems. In clinical
samples, the mother appears to play a more important role than the child in shaping the quality
of the infant-mother attachment relationship.

The Strange Situation and its associated
classification scheme (Ainsworth, Blehar,
Waters, & Wall, 1978; Ainsworth & Wittig,
1969) have been the basis of a major body
of research on parent-infant relationships.
While there are many approaches to the
study of parent-infant relationships, the
studies relevant for the present paper are
those based on the attachment construct äs
described by Ainsworth (Ainsworth et al.,

1978) and derived from Bowlby's more gen-
eral concepts of attachment (Bowlby, 1971).
A large number of studies of the antecedents
and sequelae of attachment classified on the
basis of behavior in the Strange Situation
(see Bretherton, 1985, for a review) lend
credibility to this procedure äs a standard-
ized validated paradigm for assessing
infant-mother attachment in this conceptual
framework.
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A natural offshoot of this work has been
the use of the Strange Situation to assess
infant-mother attachment in populations
known to have problematic infant-mother
relationships (e.g., maltreated infants) or
thought to be vulnerable to problematic rela-
tionships (e.g., preterm infants). In general,
investigators studying these populations
have predicted a decrease in secure (or opti-
mal) forms of attachment relative to that in
low-risk comparison groups. In some cases,
a low-risk comparison group was directly
assessed; in others, investigators relied on
published normative data (e.g., Ainsworth
et al., 1978; van IJzendoorn & Kroonenberg,
1988) for comparison. In some of these
studies, such comparisons were not made
because the focus was on within-group
comparisons. Additionally, some individual
studies were limited by small samples, par-
ticularly when the risk group was defined
by a condition of low frequency. Thus, the
mixed findings of these studies are difficult
to Interpret The purpose of the present pa-
per is to use meta-analytic techniques to
provide a systematic appraisal of the results
from clinical studies and their significance
for attachment theory.

Bowlby's formulation emphasized an
evolutionary perspective and history which,
he argued, served to select species-specific
behaviors in infants that are effective in elic-
iting caregiver proximity and protection äs
well äs reciprocal species-specific behaviors
in adults. This formulation suggests that de-
veloping attachments can be disrupted by
conditions that limit, impair, or distort the
infant's behavior äs well äs conditions that
interfere with adult responsiveness. For our
present purposes, we refer to the first kind of
condition äs child problems and the second
kind äs maternal problems. The present
analyses were designed to allow for quanti-
tative assessment of the relative impact of
child and maternal problems on quality of
attachment.

In general, attachment theorists have ar-
gued that parental behavior plays a more
powerful role than infant behavior in shap-
ing the quality of attachment. In studies on
normal groups, there are some data that sup-
port this assertion (e.g., Belsky, Rovine, &
Taylor, 1984), while other findings contra-
dict it (e.g., Lewis & Feiring, 1989). It is pos-
sible that normative studies sample only a
narrow ränge of infant behavior. The inclu-
sion in the present analyses of infants with
developmental and physical problems may
introduce sufficient Variation in infant be-
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havior to provide a better test of this as-
sertion.

A second purpose of the present analy-
ses was to determine whether specific clini-
cal or risk conditions bias attachment toward
particular patterns. Infant-mother attach-
ment, äs indexed by Strange Situation be-
havior, is conceptualized äs representing
four main patterns. The first three were de-
scribed by Ainsworth and her colleagues
(Ainsworth & Wittig, 1969; Ainsworth et al.,
1978). The fourth was added more recently
by Main and Solomon (1986, 1990) in an ef-
fort to take account of previously unclassifi-
able cases and cases where the Strange Situ-
ation classification seemed paradoxical in
light of hörne observations. Each pattern is
considered to represent a distinct develop-
mental history of mother-infant interaction
and to bias future development in distinct
ways.

The Strange Situation entails a series of
structured observations of mother, infant,
and an unfamiliar female in a laboratory
playroom. The central events include two
mother-infant separations: during one the
infant is with the stranger; during the second
the infant is first alone and then briefly with
the stranger before the mother's return.

Infants who are securely attached (pat-
tern B) use the mother äs a secure base from
which to explore; they reduce their explora-
tion and may be distressed in her absence,
but greet her positively on her return and
soon start to explore again. This is the pat-
tern shown by two-thirds of infants in nor-
mal samples. It has been associated with re-
sponsive care in the home during the first
year and advantages in subsequent develop-
ment relative to the other patterns (see
Bretherton, 1985, for a review).

Infants whose attachment pattern is in-
secure avoidant (A) explore with minimal
reference to the mother, are minimally dis-
tressed by her departure, and seem to ignore
or avoid her on return. In normative samples
this pattern characterizes one in five infants.
Prior maternal home behavior in this group
has been described äs intrusive (Belsky &
Rovine, 1988) and reflecting discomfort with
physical contact (Ainsworth et al., 1978).
Theoretically, avoidant attachment in in-
fancy is associated with later antisocial and
aggressive behavior, and there are some data
to support this (Cassidy & Kobak, 1988;
Renken, Egeland, Marvinney, Mangelsdorf,
& Sroufe, 1989), but there are other non-



842 Child Development

supporting data (Bates & Bayles, 1988) and
it remains controversial.

The third major pattern is described
äs insecure-ambivalent/resistant (C). It is
marked by minimal exploration reflecting in-
ability to move away from the mother. These
infants are highly distressed by separations
and are difficult to settle on reunions. In nor-
mal samples, approximately one of seven ba-
bies shows this resistant pattern. This pat-
tern is considered to refiect a history of
inconsistent maternal responsiveness and
subsequent social development vulnerable
to social withdrawal. Since this is the least
frequent pattern, it has not been possible to
provide strong empirical tests of these prop-
ositions. In general, because the number of
infants showing specific forms of insecurity
(avoidance or resistance) is relatively small,
most investigators combine them into a sin-
gle insecure group for analysis, and the dis-
tinct patterns of prior and subsequent behav-
ior associated with avoidance and resistance
in the Strange Situation are not yet docu-
mented satisfactorily.

The bulk of Studie s included in the
present analyses used only these three clas-
sifications. A smaller group of more recently
completed studies also use the fourth pat-
tern, known äs insecure-disorganized (D).
The development of this category was pre-
cipitated by the observations that (1) a small
number of cases did not fit into the A, B, C
scheme; (2) maltreated children were being
classified äs secure, which did not make the-
oretical sense; and (3) in some clinical sam-
ples, infants were showing features of both
avoidant and ambivalent attachment. A sub-
stantial number of these cases are now de-
scribed äs insecure-disorganized; in other
studies (e.g., Crittenden, 1985), these cases
are described äs A/C because they display
avoidant äs well äs resistant behavior. We
consider these two descriptions äs overlap-
ping (Carlson, Cicchetti, Barnett, & Braun-
wold, 1990) and will use the term "disorga-
nized" (D) for both categories (Main, 1990).
The salient feature of this pattern is that
in contrast to the previous three patterns,
which are marked by a coherent strategy for
managing arousal in the Strange Situation,
insecure-disorganized infants lack a coher-
ent strategy. In addition, they engage in odd
behaviors that are inexplicable except in the
context of fear or confusion in the presence
of the mother. Early indications are that this
pattern occurs with high frequency in mal-
treated infants (Carlson, Cicchetti, Barnett,
& Braunwold, 1989; Crittenden, 1985;

Lyons-Ruth, Connell, Zoll, & Stahl, 1987;
Spieker & Booth, 1988) äs well äs infants of
depressed mothers (Radke-Yarrow, Cum-
mings, Kuczynski, & Chapman, 1985), sug-
gesting that it is a very insecure pattern. In
normal samples, infant disorganization has
been associated with the mother's traumatic
and unresolved loss of an attachment figure
(Main & Hesse, 1990). The sequelae of dis-
organized attachment in infants have not yet
been well studied. Thus, the validity of the
D category is not yet well established.

The disorganized classification may be
of special interest in clinical samples. How-
ever, because of its recent development, it
has not yet been widely used in either nor-
mal or clinical samples. Analyses in the pres-
ent study were therefore done separately for
studies using only the A, B, C System and
those using all four classifications. The few
studies available thus far that included D
classifications emphasize the association of
disorganization with what we have labeled
maternal problems. However, it is possible
that organic deficits on the part of the child
also contribute to disorganization in attach-
ment either by limiting the child's ability to
develop a coherent attachment strategy or
by disrupting parental behavior. Further-
more, since a substantial number of D cases
were previously considered secure (Gold-
berg, Fischer-Fay, Simmons, Fowler, & Le-
vison, 1989; Main & Solomon, 1986, 1990),
earlier studies that did not use the D classi-
fication may well have underestimated the
extent of insecure attachment in both child
and maternal problem samples.

The following hypotheses were tested:
(1) Both maternal and child problems will
decrease the incidence of secure attach-
ment. (2) Both maternal and child problems
will increase the incidence of disorganized
attachment. (3) Maternal problems will have
stronger effects than child problems in de-
creasing secure attachment. (4) Maternal
problems will have stronger effects than
child problems in increasing disorganized
attachment. (5) The effects of both maternal
and child problems on attachment quality
will be more evident when the D classifica-
tion has been used.

Method
Data base.—Pertinent studies were se-

lected through PsychLit; the keyword
"attachment" was used to identify the stud-
ies. The following criteria were applied in
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selecting the data base for the current
analyses:

1. Only studies of infant-mother attach-
ment using the classical Strange Situation
procedure or slightly modified separation-
reunion procedures and reporting the distri-
bution of A, B, C (or A, B, C, D or A/C) classi-
fications were considered. Studies involving
other caregivers and studies in which all in-
secure classifications were combined were
excluded.

2. Since the majority of clinical samples
were of North American origin, selection
was restricted to North American studies for
both clinical and normative samples. The
purpose of this restriction was to avoid con-
founding cultural and clinical factors in the
analyses.

3. In studies that involved repeated
measures of infant-mother attachment (e.g.,
Gaensbauer, Harmon, Cytryn, & McKnew,
1984), only the first assessment was in-
cluded. This was to rule out multiple assess-
ments of attachment in the same dyads. In
these cases, the first assessment was chosen
because it was less likely to be influenced
by a previous measure.

4. Insofar äs possible, where more than
one report emanated from the same labora-
tory, we attempted to confirm and exclude
overlapping samples. There were three such
cases of overlap with prior reports (Belsky &
Rovine, 1988; Carlson etal., 1989; Goldberg
et al., 1989). In the latter two examples, the
more recent report represented a reclassifi-
cation of earlier data with the addition of the
D classification and therefore did not enter
into the same analyses äs the earlier re-
ported data.

5. A minimal sample size was not one of
the criteria since some of the clinical sam-
ples were expected to be small and the ma-
jority of the analyses are performed on data
aggregated over samples.

These criteria resulted in selection of 34
clinical samples representing 1,624 Strange
Situation classifications. These were divided
into three categories: (1) those drawn from
populations identified by the child's diagno-
sis (e.g., deafness, Down syndrome) were
considered to reflect child problems; (2)
those drawn from populations identified by
a maternal condition (e.g., psychiatric diag-
nosis, maltreatment) were considered to re-
flect maternal problems; (3) those that were
difficult to classify into the two previous cat-
egories were considered other. In making

these assignments, we recognized that there
is some propensity for an association be-
tween child and maternal problems (Samer-
off & Chandler, 1975). Problems existing in
one member of the dyad tend to increase
Problems in the other, and diagnoses might
therefore not be independent. Thus, a physi-
cally impaired child may be perceived dif-
ferently by parents, may alter the parents'
behavior, and may increase their feelings of
stress, anxiety, and even depression. Simi-
larly, a mother with a psychiatric problem
may have affected her child prenatally, or
through genetic transmission of some devi-
ance. However, without detailed documen-
tation of specific child and maternal "prob-
lems" in each specific sample, our question
could best be answered by entering each
sample into the category that represented its
primary identification.

Within each broad grouping, samples
were further divided into subgroups that
shared the same identifying characteristic
(e.g., prematurity). This allowed us to not
only identify the primary locus of problems
but to see whether child or maternal effects
could be accounted for by specific sub-
groups within the broader category and to
see whether particular populations deviate
from the pattern of the broader category rep-
resented.

The samples available for analysis are
not necessarily representative of the ränge
of clinical populations that could be studied
or would be of interest. Among child prob-
lems, prematurity has been most intensively
studied with respect to all aspects of devel-
opment, including attachment. Similarly,
among the maternal problems, studies of
maltreatment are the most common in our
selected samples. Most of the other sub-
groups we have formed are either small or
more heterogeneous. For example, the stud-
ies listed under the heading of "physical
problems" include a group with cystic fi-
brosis and one with congenital heart disease,
both from the same hospital (Goldberg et al.,
1989; Goldberg, Simmons, Neuman, Camp-
bell, & Fowler, in press), and a group with a
mixture of physical disabilities (Wasserman,
Lennon, Allen, & Shilansky, 1986). There
were very few studies of children with sen-
sory impairments, Down syndrome, and au-
tism, and the samples we have grouped äs
"other delays" are heterogeneous, not only
across samples, but often within samples.

In examining maternal problems, parent
mental illness is largely represented by par-
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ents with schizophrenia or affective disor-
ders. Other diagnoses have not been studied
for their impact on child rearing and attach-
ment. Teen mothers were included in only
two studies (Frodi, Grolnick, Bridges, &
Berko, 1990; Lamb, Hopps, & Elster, 1987),
although they are considered a high-risk
group. Many young- and/or single-mother
families are included in studies of attach-
ment in socially disadvantaged families. We
did not include such samples in the present
analyses since these are not clinically identi-
fied populations.

The comparison normative data come
from 21 samples representing 1,584 Strange
Situation classifications selected by the
same criteria äs the clinical samples. The
age of children in the normative samples
ranged from 12 to 24 months; that in the
clinical groups ranged from 12 to 50 months.
In many cases, children in the clinical sam-
ples were known or expected to be delayed
in some aspect(s) of development. In each
study, however, investigators provided rea-
sonable justification for using this procedure
with children beyond the age usually con-
sidered appropriate for the Strange Situ-
ation.

Data analysis.—The samples were cast
in a contingency table with the normal com-
parison samples (N) äs one of the two mar-
ginal distributions and frequencies of A, B,
C classifications (see Table 1) or A, B, C, D
classifications (see Table 2) over the "nor-
mal" samples äs the other. Two types of
analyses were conducted. In the first, stan-
dardized residuals for each cell of Tables l
and 2 were computed. The sum of the
squared standardized residuals is equal to
the Standard Pearson's χ2 (or chi-squared sta-
tistic), and in large samples the standardized
residuals are asymptotically distributed äs z
scores. These standardized residuals indi-
cate the direction and size of the deviation
of the observed frequencies from those ex-
pected from the marginal distribution of the
total normal sample. A positive deviation
means that the sample has a higher propor-
tion of cases in that category than the total
normal sample; a negative deviation means
that the sample has a lower proportion in
that category than the total normal sample.
Since a large number of tests on the size of
the standardized residuals were done simul-
taneously, protection from capitalizing on
chance significance was assured by Bon-
ferroni-like corrections of the Standard alpha
level of .05, which was divided by 21 (sam-
ples) x 3 (categories), and a two-tailed Bon-

ferroni level of .0008 was adopted (z = 3.35).
For the clinical ABC samples, .05 was di-
vided by 31 (clinical samples) x 3 (catego-
ries), and the critical level of .0005 was
adopted (z = 3.47). For the normal ABCD
samples, .05 was divided by 4 (samples) x 4
(categories), giving a critical level of .003 (z
= 2.96). For the clinical ABCD samples, .05
was divided by 12 (clinical samples) X 4
(categories), providing a critical level of .001
(z = 3.26). Each clinical sample was tested
with a chi-square goodness-of-fit test against
the distribution of the normal samples (see
Table 1).

Following our earlier paper (van IJzen-
doorn & Kroonenberg, 1988), a second type
of analysis, correspondence analysis, was
used to investigate similarities and differ-
ences in sample distributions or profiles
(Benzecri, 1976; Greenacre, 1985; Nishisato,
1980). The method was applied on the "nor-
mal" samples and permits simultaneous
analysis of both sample and category pro-
files; its solution is obtained through singu-
lar value decomposition of the standardized
residuals and a weighting of the Singular
vectors by the square root of the Singular val-
ues multiplied by the inverse square root of
N subjects in a sample. In the graphical rep-
resentation of the results of a correspon-
dence analysis, the origin represents the
marginal distribution of both categories and
samples. The maximum number of indepen-
dent dimensions of such graphical represen-
tations is equal to the minimum of the num-
ber of row and column categories minus one.
Thus the standardized residuals for the ABC
distributions can be perfectly represented in
two dimensions, and those for the ABCD
distributions in three dimensions. The rep-
resentation shows which samples have simi-
lar distributions over categories and which
categories have sirnilar distributions over
samples, äs well äs which categories and
which samples deviate markedly from their
"global" distribution. The clinical samples
(and their combinations) have been pro-
jected into the graphical representation of
the normal samples by using regression-type
procedures with the clinical sample coordi-
nates or those of the combinations äs the cri-
teria and the category coordinates äs regres-
sion weights for the frequencies of the
clinical samples (Greenacre, 1985; for an
application in a similar Situation, see
van IJzendoorn & Kroonenberg, 1988).

The real advantage of the correspon-
dence analysis plot is that the patterns of
standardized residuals are investigated and
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compared rather than the separate standard-
ized residuals. The plot provides a complete
overview of the similarities and differences
between the distributions of the samples
and between the samples and the total nor-
mal distribution. Samples with similar pat-
terns will lie together in the same part of the
graph, and samples with reversed patterns
will lie on the opposite side of the origin.
Furthermore, a new sample can easily be
compared at once with all other samples by
calculating its location in the plot.

First all samples with A, B, and C fre-
quency distributions were analyzed. A paral-
lel analysis was then conducted for the
ABCD samples.

Results

Relative effects of child and maternal
Problems on attachment.—Table l lists
each of the samples for the A, B, C analysis,
grouped by identifying characteristics. The
left-hand side of the table indicates the re-
ported frequency of patterns of attachment;
the right-hand side provides the standard-
ized residuals. Figures in bold represent sig-
nificant deviations from the total normal
sample. Table 2 provides similar data for
samples that reported A, B, C, D frequen-
cies. Here the normative data are very lim-
ited äs the D classification has not been used
extensively. In Tables l and 2 the "compari-
son groups" are the nonclinical comparison
groups used in the clinical studies.

Hypothesis l predicted that both mater-
nal and child problems would decrease the
incidence of secure attachment. The first no-
table feature of Table l is that neither the
total child problem sample, the subgroup
samples, nor any of the individual child
problem samples show any standardized re-
siduals in bold. That is, none of the standard-
ized residuals are significant deviations from
those expected on the basis of our normative
comparison data. However, the total mater-
nal problem sample does show a significant
decrease in secure (B) attachment ( — 4.86)
and an increase in insecure ambivalent (C)
attachment ( + 7.06). Further examination of
the subgroups indicates that each of the
main subgroups deviates from the total nor-
mal sample. The maltreatment and mental
illness groups show a significant increase in
insecure ambivalent (C) attachment. Both
show a decrease in secure attachment, al-
though the decrease is significant only in the
maltreatment group (maltreatment —4.41;
mental illness —2.54). The teen mother

group also shows some decrease in secure
attachment ( — 1.66) but a significant increase
in insecure avoidant (A) attachment (+ 3.68).
These data so far are consistent with hypoth-
esis 3, that maternal problems would have
a stronger effect on attachment than child
problems.

Further investigation relevant to hy-
pothesis l entails examination of similar
analyses for samples that included the D
classification. This also provides an opportu-
nity to test hypothesis 2, which predicted
that both maternal and child problems
would have the effect of increasing disorga-
nization in attachment. Table 2 summarizes
these data. In this case, the total child prob-
lem sample does not show a significant de-
crease in secure attachment (B), but does
show a significant increase in disorganized
attachment (D +6.34). However, further ex-
amination shows this pattern only in the
single sample of children with Down syn-
drome. Since the number of samples in this
analysis is relatively small, it appears that
this single sample may be unduly influenc-
ing the aggregated child problem. Examina-
tion of the total maternal problem sample
shows a significant decrease in secure (B)
attachment ( — 6.04) along with an increase
in disorganized (D) attachment ( + 9.60).
This pattern is replicated in the total mal-
treatment sample (-6.61 B, + 10.15 D). The
alcohol abuse sample shows a similar pat-
tern, although only the increase in disorgani-
zation is significant (-1.30 B, +4.14 D). Al-
though the number of samples is small and
the standardized residuals are not always
significant, the maternal problem samples
generally show a decrease in B and an in-
crease in D attachment. As with the A, B,
C analyses, the general pattern of findings
Supports hypothesis 3, that the effects of ma-
ternal problems on attachment classification
distributions are greater than those of child
problems.

Similarities and differences in A, B, C
profiles.—The standardized residuals show
only how rauch separate categories in sepa-
rate samples deviate from what is to be ex-
pected in normal samples. Correspondence
analysis permits simultaneous analysis of
the distributions of the samples over the cat-
egories and the distributions of the catego-
ries over samples. Correspondence analysis
does not focus on separate standardized re-
siduals but allows for comparisons between
patterns of standardized residuals for (com-
binations of) samples. A Correspondence
analysis on the normal samples was carried
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out to get an overview of the similarities and
differences between profiles of individual
samples and to create a baseline against
which the clinical samples are evaluated
(see Fig. 1).

Using only North American samples,
Ainsworth et al.'s (1978) "Standard sample"
(Nl) again is projected very near to the ori-
gin (cf. van IJzendoorn & Kroonenberg,
1988). Although Gunnar, Mangelsdorf, Lar-
son, and Hertsgaard's (1989) sample (N 15) is
a middle-class sample without special char-
acteristics, it contains an overrepresentation
of C type classifications. However, no study
of normal mother-child pairs differed sig-
nificantly from the total normal distribution.

The first dimension (X-axis) has a Singu-
lar value of .19449 (percentage explained:
58%) and shows an overrepresentation of A
classifications on the left and an overrepre-
sentation of B classifications on the right.
The formula for calculating the X-coordinate
from the frequencies of the A group (fA), the
B group (fB), and the C group (fc) is: X =
(-.856/A + .256/B + .035/c) / (.19449 χ
N), where N = /A + /B + /c. The second
dimension (Y-axis) has a Singular value of
.16477 (percentage explained: 42%) and
shows an overrepresentation of C classifica-
tions on the top. The formula for calculating
the Y-coordinate is: Υ = (-.130/A - -160/B

+ 1.077/c)/(. 16477 x N).

Projecting clinical samples into the cor-
respondence analysis plot using the two for-

van IJzendoorn et al. 851

mulas shows that the maternal problems
groups (e.g., depression, maltreatment, psy-
chosis, teenage) deviate more from the nor-
mal distribution than the child problems
groups (e.g., autism, prematurity, physical
abnormalities, Down) (see Fig. 2).

The maltreatment group shows an over-
representation of C and A classifications,
whereas the mental illness group shows an
extraordinary number of C relationships.
Teenage mothers appear to have a surplus
of A type relationships. Quite near to the
origin are the samples with premature, autis-
tic, developmentally delayed, and physi-
cally malformed children. Deaf children
show an overrepresentation of C classifica-
tions, whereas Down syndrome children ap-
pear to be more often securely attached to
their mothers. The point for all maternal
problems combined clearly is farther away
from the origin than the point for all child
Problems combined, which is projected very
near to the origin. Drug-exposed mother-
child dyads show more often an A type rela-
tionship, whereas in adoptive families both
C and A classifications are slightly overrep-
resented. Surprisingly, the centroid for the
comparison groups shows an overrepresen-
tation of secure attachment classifications
compared to the normal samples. In clinical
studies, comparison groups seem to be too
carefully selected in terms of undisturbed
mother-child relationship characteristics.
Differences between clinical and normal
subjects may, therefore, be somewhat exag-
gerated.

0.5

-0.5

N7

Nil" Tl6

NS ^20
e

J18

—l—
-0.5

—ι—
0.5

First Correspondence Analysis Axls

FIG. 1.—Correspondence analysis solution of sample-by-classification table for normal samples
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FIG. 2.—Projection of clinical samples on the Correspondence analysis plot of the normal samples

Similarities and differences of ABCD
profiles.—A second Correspondence analy-
sis on the normal samples that include D or
A/C classifications was performed to create
a baseline for the clinical samples with Infor-
mation about D or A/C classifications. For
this analysis, comparison groups of some
clinical samples were included to reach a
satisfactory number of normal samples (see
Fig. 3).

The graphical representation of the cor-
respondence analysis solution is contained
in Figure 3: the samples Nl, N2, N3, and N4
constitute the basis for the solution, and all
are reasonably near to the origin. In princi-
ple, three dimensions can be relevant in de-
scribing four categories (A, B, C, D), but in
our case only two dimensions contribute to
the inertia (Greenacre, 1985). The first di-
mension (X-axis) has a Singular value of
.22360 (percentage explained: 80%) and
shows an overrepresentation of A and C clas-
sifications on the left side and an overrepre-
sentation of D classification on the right
side. The formula for calculating the X-coor-
dinate is: X = (-.652/A + .165/B - .655/c

+ .734/D) / (.22360 x N). The second dimen-
sion (Y-axis) has a singular value of .11122
(percentage explained: 20%) and shows an
overrepresentation of A and D classifications
at the top and an overrepresentation of C
and, to a lesser extent, B classifications atthe
bottom of Figure 3. The formula for calculat-

ing the Y-coordinate is: Υ = (.387/A - .206/B

- .557/c + .454/D)/(.11122 x N). The third
dimension has a singular value of .00034,
and it can therefore be safely ignored.

The plot for the A, B, C, D vectors shows
that the D vector is almost orthogonal to the
B vector, but is nearly an extension of the A,
and especially the C vector. This means that
normal samples containing an overrepresen-
tation of D classifications tend to have less
C classifications and A classifications than
normal samples in which the D category
is underrepresented. The B classifications
seem to be nearly independent from the D
classifications. In other words, D classifica-
tions mainly appear to be "recruited" from
A or C classifications and to a much lesser
extent from secure attachment classifica-
tions.

Projecting the clinical samples with A,
B, C, D distributions into the Correspon-
dence analysis plot using the two formulas
shows that the maltreatment, alcohol abuse,
and Down syndrome samples most strongly
deviate from the origin. These samples con-
tain an overrepresentation of D and A type
classifications. The samples with premature
children and children with physical prob-
lems do not deviate äs strongly from the ori-
gin compared to the three samples men-
tioned before. The same holds true for the
mental illness sample of Radke-Yarrow et al.



van IJzendoorn et al. 853

(Ο 2.5

Ι
Ι 2

φ
Ο 1.5

0.5

-0.5

Legend: maternal problems ·
child problems ·
other problems it
comparisons Δ

Maltlfe

•MOTHER

•Alcoh

Mental,

-0.5 0 0.5 1 1.5 2
First Correspondence Analysis Axis

FIG. 3.—Correspondence analysis solution of ABCD sarnples-by-classification and projection of
clinical samples and their aggregates.

(1985). It may be doubted that in this latter
case the D or A/C classificatory System has
consistently been applied. The study was
one of the first to discover problems with
applying the traditional A, B, C System, but
an alternative System was not yet available.
Combining the samples with maternal prob-
lems and those with child problems, it is
clear that the maternal problem group devi-
ates more strongly from the origin (A and D
overrepresentation) than the child problem
group (mainly a D overrepresentation). The
latter deviation is mainly caused by the out-
lying position of the Down sample with a
high number of unclassifiable, D-like rela-
tionships. It is possible that limited behav-
ioral and cognitive abilities in the Down
syndrome group preclude accurate use of
the classification scheme. This is an issue
that can be raised with respect to some of
the other child problem samples (Vaughn,
personal communication, November 1990).
Without the Down group, the centroid for
the child problems is somewhat closer to the
origin (X-coordinate: .41; Y-coordinate: .63),
but the D classifications still tend to be over-
represented in the child problem samples
compared to the normal samples. To test
whether the cluster of maternal problems
significantly differs from the cluster of child
Problems, a (2 X 4) type of problem x clas-
sification category table was constructed.
The resulting χ2 (N = 458; df = 3) = 39.289,
p < .0001.

Discussion and Conclusions

All analyses show that the effect of ma-
ternal problems was to increase insecure at-
tachment äs measured through the Strange
Situation procedure. This was the case for
both the earlier studies with only A, B, C
distributions and the more recent studies
that have included the D classification. Fur-
thermore, this was true not only for the ag-
gregated maternal problem sample but for
subgroup aggregated samples äs well äs
many individual samples. In contrast, there
were few demonstrated effects of child
problems on the attachment distribution,
whether in samples with A, B, C classifica-
tions only or those including D classifica-
tions. While there appeared to be an effect
of child problems in increasing disorganized
attachment for the total aggregated child
problem sample, and all the child problem
samples showed an increase in D classifi-
cations, it was only in the Down sample
(Vaughn, personal communication, Novem-
ber 1990) that disorganized attachments
were significantly overrepresented. In the
child problem samples, D classifications
seem to have been mainly recruited from the
A and C classifications; in the maternal prob-
lems group, D classifications appear to be
primarily derived from the B classifications.
It may be hypothesized that child problems
do not necessarily compromise the ability to
be secure in the attachment relationship—
which maternal problems in fact do—but af-
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fect the way in which the insecurity is ex-
pressed.

Our data suggest that if mothers suffer
from mental illness or engage in disturbed
caregiving behavior (e.g., maltreatment)
their children cannot compensate for the re-
sulting lack of maternal responsiveness and
are vulnerable to insecure forms of attach-
ment. However, when children are impaired
(physically or mentally in various degrees),
their mothers are generally capable of com-
pensating for this potential handicap in the
dyadic relationship; child problems do not
lead to significant decreases of secure attach-
ments compared to the normal population.
Even with a more detailed classification sys-
tem (i.e., including the D Option), the differ-
ences between the effects of maternal and
child problems remain. Thus, although it has
been speculated that failure to find effects of
child problems on attachment might reflect
mistaken classification of disorganized at-
tachment (Goldberg, 1988), the present data
indicate that at least on the level of secure
versus insecure attachment this may not be
the case.

However, a few caveats must be taken
into account. First, clinical samples tend to
be small and selected in a nonrandom way.
Individual studies therefore can yield quite
diverging attachment classification distribu-
tions, even if they belong to the same clus-
ter. This may, on the one hand, restrict the
generalizability of the results. On the other
hand, the present analyses minimize sam-
pling errors by aggregating over individual
samples and combining them in relatively
large and more representative groups. The
present findings should, therefore, be more
stable and less influenced by outlying cases
(or outlying individual samples) than the
original separate studies and therefore more
replicable than the individual studies on
which they are based.

A further advantage of this aggregating
technique and the need to make compari-
sons with norms is highlighted by our find-
ing that the normal comparison groups in the
clinical studies show an unusually high pro-
portion of secure attachment. Thus, differ-
ences between the clinical and comparison
groups in individual studies may be attribut-
able to a high proportion of B cases in the

comparison group, a decreased proportion of
B cases in the clinical group, or a combina-
tion of both.1

Nevertheless, we should be especially
cautious about the generalizability of the
findings for the A, B, C, D analyses. Because
the D and A/C classifications have not been
widely used, the number of studies in these
analyses is relatively small. This is true for
both the normative and clinical samples. It
may also be the case that the earlier A/C
classifications used by Crittenden (1985) and
Radke-Yarrow and her colleagues (Radke-
Yarrow et al., 1985) are not isomorphic with
the formalized D criteria, and the two should
not be combined. Furthermore, since the D
category has not been widely validated
against hörne behavior, its meaning is not
yet fully clear.

A second consideration is whether the
Strange Situation, designed and validated
with normal, healthy, middle-class infants,
can be considered valid for clinical samples.
While extensive data now exist that demon-
strate the validity of the Strange Situation
and the associated classification schemes for
healthy infants (see Bretherton, 1985; Lamb,
Gaensbauer, Malkin, & Schultz, 1985;
Sroufe, 1988, for reviews), validity data for
clinical samples are meager. A number of
studies of clinical populations have reported
associations between parental measures of
responsiveness and support and security of
attachment similar to those found in norma-
tive samples (Egeland & Sroufe, 1981; Gold-
berg, Perrotta, Minde, & Corter, 1986; Gold-
berg et al., 1989; Lederberg & Mobley,
1990; Lyons-Ruth et al., 1987; Sierra, 1989;
Wasserman etal., 1987). Nevertheless, since
these data are limited and may not be gen-
eralizable to other clinical populations, our
findings should be treated with caution.

Third, although our descriptive meta-
analysis shows a relation between quality of
attachment and locus of impairment, we re-
frain from drawing conclusions concerning
causality, at least in the case of maternal
problems. An alternative Interpretation of
the present data may emphasize the dis-
turbing effect of an anxious attachment rela-
tionship on mothers' mental health or care-
giving behavior. Since in some cases there
is also evidence of an increase in child risk

L A recent case in point is a study by Wille (1991) comparing preterm and full-term infants
where the percent of B cases is decreased in the preterm groups (44%) but the percent of B cases
is also increased in the full-term group (83%). Unfortunately, these data did not become available
after the analyses had all been done.
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factors in clinical groups with antecedent
maternal problems (e.g., Sameroff, Seifer, &
Zax, 1982), child problems may also make a
contribution (though not well measured) in
the maternal problem groups. In some cases
(e.g., Crittenden, 1985; O'Connor, Sigman,
& Brill, 1987), direct assessments of infants
show no clear evidence of abnormalities.
However, in many of the maternal problem
samples, confounding infant problems can-
not be ruled out. It is less plausible, how-
ever, to suggest that child problems such äs
deafness or cerebral palsy can be considered
a consequence of insecure attachment.

Last, the division of clinical problems
into maternal problems and child problems
may be considered arbitrary. Of course,
child problems such äs preterm births may
in some cases be a consequence of maternal
experiences such äs stress. Maternal prob-
lems such äs depression may in some cases
be transmitted genetically and cause certain
child problems to develop. Because we did
not have access to detailed diagnostic Infor-
mation for individual subjects, we divided
the samples according to their primary Iden-
tification. This may have caused unwar-
ranted attribution of problem type in some
cases. Such errors would create more over-
lap and smaller differences between the two
groups. Thus, our procedure may actually
underestimate the differences. Neverthe-
less, the data clearly show that problems pri-
marily attributed to the mother are related
to an increase in insecure and disorganized
attachments, while those primarily attribut-
able to the child have less clear-cut effects.

These meta-analyses are consistent with
the Position advanced by attachment theo-
rists (e.g., Ainsworth et al., 1978; Sroufe,
1985) that the mother plays a more important
role than the child in shaping the quality of
relationships. Logically, the mother's more
mature capacities allow her to be guided by
infant needs, while infants are not capable
of comparable adaptation. Indeed, the as-
pects of maternal behavior that are shown
to shape the relationship are precisely those
that are geared to the needs and behaviors
of the infant (i.e., sensitivity and respon-
siveness). Thus, in individual studies that
show an association between maternal be-
havior and attachment, the measures of ma-
ternal behavior typically "take account" of
infant behavior. The present findings sug-
gest that it may be this ability to take ac-
count of infant behavior that is disrupted in
the maternal problem samples but not in the
child problem samples. The processes that

enable mothers to adapt to biological impair-
ments in the child problem samples may not
be the same äs those that enable mothers to
adjust to normal Variation in infant behavior.
Therefore, we would be cautious about
making inferences about the relative effects
of child and maternal characteristics on
the quality of attachment relationships in
healthy samples (Sroufe, 1985) from these
data.

The emphasis on maternal capacities,
however, is further underlined in recent
studies on adult attachment (Main & Gold-
wyn, in press). In about 80% of cases thus
far studied, infant-mother attachment can
be predicted on the basis of mothers' inter-
nal working model of attachment (see van
IJzendoorn, in press, for a review). Studies
of adult attachment in clinical groups, partic-
ularly those that link caretaking styles to
adult working models of attachment, prom-
ise to reveal the mechanisms by whlch ma-
ternal problems—but not child problems—
shape infant-mother attachment.
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