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Adrenocortical Responses to the Strange
Situation in Infants with Disorganized/
Disoriented Attachment Relationships
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Erickson, and Melissa Nachmias
Institute of Child Development, University of Minnesota
HERTSGAARD, LOUISE; GUNNAR, MEGAN; ERICKSON, MARTHA FARRELL; and NACHMIAS, MELISSA.

Adrenocortical Responses to the Strange Situation to Infants with Disorganized/Disoriented
AttachmentRelationships.CHILD
DEVELOPMENT,
1995, 66, 1100-1106. Salivarycortisollevels were
assessed in 19-month-oldinfants following the AinsworthStrangeSituationprocedure. 38 infants
participatingin Project STEEP at the University of Minnesota served as subjects. ProjectSTEEP
is a longitudinal intervention programdesigned to promote healthy parent-child relationships
and to prevent emotional problems among children born to mothers who are at high risk for
parentingproblems. Following the Strange Situation, saliva samples were collected and assayed
for cortisol, a steroid hormone frequently examined in studies of stress. Behavior during the
Strange Situation was coded by trained coders, and attachmentclassifications were determined
for each infant. Cortisol concentrations did not differ between the 6 Avoidant/Resistant (A/C)
and 17 Securely Attached (B) toddlers. Toddlers (n = 11) who were classified as having Disorganized/Disoriented (Type D) attachments exhibited higher cortisol concentrations than toddlers
in the traditional (ABC) classifications. Results of this study were consistent with a model of
stress reactivitythat conceptualizes the organizationof coping behaviors as a factorthat mediates
physiological stress responses.
There is currently great interest in the
attachType D or Disorganized/Disoriented
ment pattern first described by Main and her
colleagues (Main & Solomon, 1986). Infants
classified as having Type D attachment relationships do not fit into the traditional A, B,
and C attachment categories. Their behavior
during the Ainsworth Strange Situation procedure (Ainsworth, Blehar, Waters, & Wall,
1978) is characterized by simultaneous
displays of contradictory emotions, an appearance of confusion and apprehension, incomplete or undirected movements, depressed affect, and/or behavioral stilling
(Main & Solomon, 1986, 1990). Both securely attached (B) and insecurely attached
(A,C) infants are seen as possessing organized or coherent strategies for coping with
the stress caused by the separations and reunions in the Strange Situation, although the

secure pattern is expected to reflect a less
stress-reactive mother-child relationship
(Sroufe & Waters, 1977). Infants who are
Disorganized/Disoriented (D) are seen as
lacking such a coherent stragegy (Main &
Solomon, 1990). Compared to securely
attached (B) and even insecurely attached
(A/C) attachment patterns, the disorganized
(D) pattern should reflect greatervulnerability to stressful stimulation.
One way of examining stress vulnerability is to measure activity of stress-sensitive
physiological systems. In several recent
studies, researchers have measured cortisol,
the hormone produced by the hypothalamicpituitary-adrenocortical (HPA) system.
There is a long history of assessment of this
neuroendocrine system in research on stress
(see Mason, 1968). As noted by Spangler and
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In all three of the studies in which cortisol was measured following Strange Situation testing, samples taken within the 5-15min posttest window have failed to yield
evidence of differences among infants with
organized (Avoidant, Resistant, and Secure)
attachment behavior patterns (Gunnar, Larson, Hertsgaard,Harris, & Brodersen, 1992;
Gunnaret al., 1989; Spangler & Grossmann,
1993). These data are shown in Table 1. Although cortisol concentrationsappearsimilar
among the traditional classifications 5 to 15
min after the Strange Situation, Spangler
and Grossmann(1993) have reported that by
30 min after testing, insecurely attached infants exhibit higher cortisol levels than do
securely attached infants. Higher levels 30
min after the end of testing may reflect conflicts in the insecure dyads following the final Strange Situation reunion. Alternatively,
or in addition, significantly lower cortisol
levels among securely versus insecurely
attached infants may be the result of pleasant reunion-interactionslowering cortisol in
There have been only a few studies in securely attached dyads (see Gunnar, Gonwhich salivary cortisol concentrations have zales, Goodlin, & Levine, 1981, for related
been assessed in relation to Strange Situa- findings in rhesus macaque infants).
tion testing (Gunnar, Colton, & Stansbury,
The relation between Type D attach1992; Gunnar,Mangelsdorf,Larson,& Herts- ment and HPA reactivity has been examined
gaard, 1989; Spangler & Grossmann, 1993). in only one recent study (Spangler & GrossTwo of these studies have involved 12- and
In the same study described
13-month-old infants, while one has in- mann, 1993).
and Grossmann reported
above,
Spangler
volved 18-month-old infants. All three studat both 15 and 30 min following testing,
ies over this age span yielded similar results. that
infants in the disorganized classification had
Because it takes 20 to 30 min for salivary the
highest mean cortisol levels, and, comconcentrations of cortisol to peak in reto the securely attached infants, the
pared
sponse to a stressor, one issue in this re- Type D infants exhibited greater increases
search has been when to take cortisol sam- in cortisol over baseline. While these results
ples. Presumably, samples obtained 5 to 15 were consistent with the coping hypothesis
min after the end of the Strange Situation
suggesting that Type D classified children
should reflect limbic-hypothalamic activity are
highly vulnerable to stressful stimula(i.e., the production of cortisol releasing hor- tion, they were based on a very small sample
mone, CRH) during the Strange Situation. size. There were only seven Type D classiSamples of cortisol obtained 20 to 30 min
infants with cortisol data in the Spangler
after the end of the session, while continu- fied
and Grossmann study.
the
assessment
ing to reflect activity during
The Spangler and Grossmann sample
(i.e., it takes time to clear cortisol from circulation), should also reflect limbic- was drawn from a relatively low-risk populahypothalamic activity following the final re- tion. Seventy-three percent of the sample
union. If reunion with the mother means were middle to upper middle class, and only
terminationof the stressfulness of the testing 10%of the mothers were working outside of
session, then cortisol concentrations should the home in part-timejobs by the child's first
decrease gradually following the final re- birthday. Type D attachments are expected
union. Increasing levels of cortisol 20 to 30 to be most prevalent among infants who are
min following the end of the Strange Situa- at risk for poor parenting, or whose lives are
tion would suggest continued or increased characterized by a high degree of familial
activity of the HPA axis. Increasing cortisol stress (Carlson, Cicchetti, Barnett, & Braunin response to reunion suggests that ele- wald, 1989). In a higher-risk sample, one
ments of the mother-infant relationship are would expect to find a higher percentage of
stressful.
Type D attachments. Given the theoretical

Grossmann(1993), measures of HPA activity
may be particularlyuseful in attachment research because this neuroendocrine system
is believed to be stimulated when coping
behaviors are inadequate and/or coping resources are unavailable (Gunnar, Marvinney, Isensee, & Fisch, 1988). Thus, if the
Type D, Disorganized/Disoriented classification reflects the lack of a coherent behavioral strategy for coping with stressors in the
Strange Situation, cortisol levels following
the Strange Situation should be higher for
the Type D classified children than for children classified as securely (B) attached. To
the extent that the traditional insecure classifications (A/C) reflect organized coping
patterns, postsession cortisol levels of insecurely attached children should be lower
than those of Type D disorganized children,
although possibly higher than those of securely attached children who should possess
the most effectively organized coping behavior patterns.
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TABLE 1

RELATIONSBETWEEN ATTACHMENTCLASSIFICATIONSAND SALIVARYCORTISOL CONCENTRATIONS
OBTAINED 5 TO 15 MINUTES AFTER THE CONCLUSIONOF THE STRANGE SITUATION IN SEVERAL STUDIES

Securely Attached (B)

Study

Gunnaret al., 1989 ............................... .61 ?tg/dl
(SEM = .10)
N = 30
Age = 13 months
Gunnaret al., 1992a .............................. .40 ?Ig/dl
(SEM = .06)
N = 47
Age = 18 months
Spangler & Grossmann, 1993 .............. .46 Rig/dl
(SEM = .05)
N=18
Age = 12 months

Insecurely Attached (A/C)
.53 ?tg/dl
(SEM = .13)
N = 19
Age = 13 months
.45 Rg/dl
(SEM = .12)
N = 24
Age = 18 months
.44 ?tg/dl
(SEM = .08)
N=7
Age = 12 months

NoTE.-Gunnar et al. (1989) cortisol was obtained at 5 min, Gunnaret al. (1992) at 10 min, and Spangler and
Grossmann(1993) at 15 min after the end of the Strange Situation.
a Gunnar,Colton, and Stansbury(1992).

importance of a linkage between

Type D

and stress-reactivity,replication of the Spangler and Grossmann(1993) findings in a sample with more Type D classified infants was
deemed important.The sample used in the
present study were drawn from STEEP, a
preventive-intervention program for first
time mothers living in poverty who were
considered to be at risk for parenting problems. Replication of the Spangler and Grossmann (1993) Type D results in such a sample
would establish both the reliability and the
generalizability of the finding.
Method
Subjects.-The

subjects were infants

who were participants in project STEEP
(Steps Toward Effective, Enjoyable Parenting; Egeland & Erickson, 1990). The STEEP
program was designed to promote healthy
parent-infantinteraction among children of
mothers who are at risk for parenting problems. The programbegan with home visits
prior to the birth of the child and continued
with home visits and group sessions until
the infants were 1 year old. The quality of
the mother-infant attachment relationship
was assessed

using the Strange Situation

procedure (Ainsworthet al., 1978) at 13 and
19 months. The idea of taking cortisol measures came late in the 19-month testing, and

cortisol data were collected only on the last
third of the STEEP sample. The infants included in the present study were the last 40
infants seen for the Strange Situation assessmnent at 19 months (mean age = 19.3
months; range = 18.5 to 20.2 months). Of

the 40 infants tested, 20 were white, 16 were
African-American, 1 was identified as
"other," and 3 did not provide information
about race or ethnic background.
The Strange Situation is a cumulative
stress paradigm consisting of seven 3-min
episodes, including two separations and two
reunions. All Strange Situations were videotaped at one location and subsequently
coded for A (Anxious/Avoidant),B (Secure),
and C (Anxious/Resistant)attachmentclassifications according to procedures described
in Ainsworth et al. (1978). Coding of the D
classifications followed the procedures described in Main and Solomon (1990). Infants
scoring 1 through 4 on the D scales were
classified as non-Disorganized (non-D),
while those scoring 5 through 9 were classified as Disorganized (D). Coders for the A,
B, and C attachment categories had all been
trained by L. Alan Sroufe. Coders for the D
classification had all been trained by Mary
Main. Intercoder agreement was greater
than 80%.
Mothers and infants arrived for testing
sessions scheduled between 10:00 A.M.and
4:00 P.M.Because of the high-risk nature of
the sample and the fact that cortisol assessment was an ancillary purpose of the overall
study, control of time of day was not possible. The time of assessment was recorded,
however, along with information on the infant'shealth, mood, feedings, whether or not
they were on medication, and so on that
might influence cortisol assessment. In this
study, no pretest cortisol measures were
taken. We were concerned that any alter-

Hertsgaard

et al.

1103

ation of the procedures prior to the Strange non-Disorganized attachment pattern had a
Situation assessment might inadvertently al- traditional classification that was in dispute.
ter the child's behavior during testing and
thus the validity of the quality of attachment Results and Discussion
classifications. As attachment classification
Because time of day could not be conwas a primary outcome measure for project
STEEP, we in no way wanted to jeopardize trolled, preliminary analyses were perits accurate assessment. Although we were formed to determine whether time might be
concerned about not taking pretest cortisol influencing cortisol differences among atmeasures, several facts reduced our concern. tachment groups. The results of several analFirst, Spangler and Grossmann (1993) re- yses indicated that this was unlikely. First,
ported no significant differences in pretest cortisol concentrations were not significortisol for Type D versus Type A, B, and C cantly correlated with time of day, r(df =
classified infants. Second, in neither of the 33) = 0.006, N.S. Second, there was no relaother studies done by our research group tion between the time of day and when in(Gunnar,Colton, & Stansbury,1992; Gunnar fants with different attachment classificaet al., 1989) have significant differences in tions were tested, F(3, 33) = 0.53, N.S.
salivary cortisol been found among attach- Thus, any differences in cortisol between atment groups when time of day and time tachment groups could not be due to time
since morning awakening have been statisti- of day. Because cortisol has been shown to
increase following the noontime meal, we
cally controlled.
also examined the correlationbetween cortiProcedures.-Saliva was sampled for sol and time since feeding and failed to find
cortisol determination 30 min after the be- a significant association, r(df = 30) = -.05.
ginning of first separation episode (i.e., ap- Because the correlations for both time of day
proximately 10 to 15 min after the end of the and time since feeding were so low and nonsession). This time point was chosen for two significant, neither of the variables was used
reasons. First, it allowed adequate time for as a covariate in subsequent analyses.
the response to the Strange Situation to be
The
that disorganized atreflected in salivary cortisol concentrations. tachment hypothesis
behavior patterns would be associSecond, it was soon enough after the end of ated with higher cortisol concentrations was
the StrangeSituation so that events occurring first examined
by comparing infants classiafter the conclusion of testing would not yet
fied as Type D or disorganized with those
be reflected in circulating cortisol levels.
classified as non-Type D (i.e., traditional A,
B, and C classifications; see Table 2). The
To collect the saliva, the infants were Type D classified infants had
significantly
encouraged to suck/chew on a 6-inch sterile higher cortisol than the non-Type D infants,
cotton roll pretreated with several grains of F(1, 34) = 4.08, = .05. Because most of
p
sweetened Kool-Aidcrystals. Saliva samples the
D infants were securely
non-Type
were stored frozen at - 200 C until analysis. attached, we were concerned that the differCortisol was assayed in duplicate using a ence might really be a secure versus insemodification of the Amersham International cure difference. To examine this
possibility,
Amerlex Cortisol radioimmunoassaykit (see we performed t tests
contrastingthe Type D
&
BrodGunnar,Larson, Hertsgaard,Harris,
infants with infants in each of the traditional,
ersen, 1992, for assay description).
ABC classifications. In fact, the difference
between the Type A and Type D classificaFinal data analysis subject sample.tions achieved significance, t(12.86) = 2.57,
One subject did not produce enough saliva
p < .05 (using t test with separate variance
for accurate measurement. In addition, one estimates), whereas the
Type D versus Type
subject was eliminated from the analysis be- B difference, although in the same direction,
cause of symptoms of neurological disorder, was not
significant, t(17.79) =
and three had Type D classifications that 1.51, N.S.statistically
There were too few C infants to
were in dispute. These subjects were elimi- analyze the C versus D difference. The score
nated from the analysis. Of the 35 remaining for the one subject classified as C, however,
subjects, 11 were classified as having a Dis- was very close to the mean cortisol value for
organized/Disoriented attachment pattern. the D classified infants.
The 24 infants with non-Disorganized patterns were given traditionalclassifications as
Next, we examined the comparabilityof
follows: Avoidant (A) n = 5, Secure (B) n =
our findings with postsession measures ob17, Resistant (C) n = 1. One infant with a tained by Spangler and Grossmann (see Fig.
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TABLE 2
ANDSALIVARY
CORTISOL
CLASSIFICATIONS
ATTACHMENT
IN Rg/dl MEANS AND STANDARD ERRORS

ATTACHMENT
CLASSIFICATION

Disorganized

Non-Disorganizeda

n = 11
.45
(.06)

n = 24
.34
(.03)
NON-D TRADITIONAL
CLASSIFICATION

Avoidant
"A"
n=5
.28

(.02)

Secure

Resistant
"C"
n=l1
.46

"B"
n=17
.34

(.03)

arestanNoTE.-Valuesexpressedas ptg/dl.Numbersin parentheses
darderrors.
aOnesubjectwasclassifiedas non-D,buthis ABCclassification
was
in dispute.Thisexplainsthe discrepancy
in the samplesize betweenthe
non-Dgroupandthe sumof the ABCgroups.
1). In general, postsession cortisol levels in

the present study were lower than those in
the Spangler and Grossmann study. Differences in cortisol values would be expected

given that different assay procedures were
used and that the Spangler and Grossmann
subjects were tested in the morning (8 to 12
A.M.),while many of the subjects in the present study were tested in the afternoon (12 to
4 P.M.).Cortisol follows a circadian rhythm
and decreases in circulation over the daytime hours. Given these differences, the
similarity in the patterns of postsession
means was striking. A t test comparing se-

cure (B) to insecure (A/C) toddlers did not
achieve significance, t(21) = .46, N.S. Spangler and Grossmann (1993)1did report a significant difference for secure versus insecure attachment groups, but their analysis
was based on differences between pre- and
postsession cortisol levels.
Finally, to analyze further the relations
between posttest cortisol and Type D attach-

ment, we computed correlations between
cortisol and the D ratings (scored 1-9).
Higher D ratings were correlated with
higher cortisol, r(df = 33) = 0.38, p = .01.

These data are plotted in Figure 2. It should
be noted that, although there is the suggestion of a curvilinear pattern in these data,
there were really too few subjects with D
ratings of 8 and 9 to examine curvilinearity.
The results of the present study provide
strong support for the hypothesis that D or

disorganized attachment behavior reflects a
vulnerability to stressful stimulation, perhaps because of the lack of an organized set
of attachment-related coping responses. The
correlational nature of the study, however,

does not allow us to rule out the possibility

that this association reflects the impact of

stress-reactivity on attachment behavior

rather than the reverse direction of effect.

Presumably, the question of direction of effect could be examined by conducting the
Strange

Situation

following

some

other

1 Spangler and Grossmann (1993) reported a trend (p < .10) for Avoidant/Resistant (A/C)
infants to show greater cortisol elevations than Secure (B) infants averaging over data from the
post-15- and post-30-min time points. However, their analysis was based on difference scores.
Although pretest cortisol concentrations did not differ significantly, the mean for the secure
infants was higher than that of the insecure infants (B = 0.46 vs. A/C = 0.36 ig/dl). By 15 min
after the Strange Situation, the mean cortisol concentrations of the A/C infants had increased
from 0.36 to 0.44 Rig/dl,while the levels for the B infants remained close to their pretest values
(i.e., 0.463 to 0.456 Rig/dl).Given the (1) small sample size, (2) instability of delta scores, and (3)
p < .10 level of effect, it is not clear whether these data reflect a reliable HPA stress response
for the Avoidant and Resistant infants.
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