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Abstract

A grong recent focus on unconscious processes has increased
interes in sublimind gimulation and other experimentd  activation
technologies. Five experiments usng male and femae universty sudents
(N = 365) were carried out to compare 5 millisecond exposures of
“mommy and I’ —dimuli with 5 millisecond control  dimulation.
Measures of sdf—-mother smilarity and other varigbles taken 7 to 14
days after exposure were more strongly correlated among experimenta
paticipants. Such complex pesdent effects may follow when
powerfully activating stimuli adminisered under whoally unconscious
conditions provokes schematic processng of socid informeation and
behaviord confirmation. These sdentificaly exdting and ethicaly
problematic findings imply a need for further reduction of the role
accorded to conscious volition and contral in psychology.

Keywords Sublimina, Preattentive, Unconscious, Enduring,
Persistent, Prolonged, Protracted, Lasting, Long-term

Wide-spread recognition of the importance of unconscious menta functioning has led to
rgpidly increasing interest in sublimind stimulation and comparable technology that alows
forma sudy of phenomena once consdered beyond the reach of science. Workers in
sublimind perception and cognition investigate the conditions under which effects can be
maximized or a dl produced (e.g. Abrams & Greenwald, 2000; Bernat, Bunce, & Shewrin,
2001; Birgegard & Sohlberg, 2001; Mading, Borngtein, Poynton, Reed, & Katkin, 1991,
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Merikle, 1992; Monahan, Murphy, & Zgonc, 2000; Snodgrass, Shevrin, & Kopka, 1993).
Others test theories aout unconscious functioning, paying comparatively less atention to
technica detall regarding how sublimindity is accomplished, and the procedures for
edtablishing that participants are unaware of stimulus content (Andersen & Miranda, 2000;
Badwin, 1994; Borngtein, Leone, & Galey, 1987; Chen & Bargh, 1997; Orbach, Shopen—
Kofman, & Mikulincer, 1994; Weinberger, Kelner, & McCldland, 1997). All however need
to know how long sublimind effects will last. Much of modern life and our paliticd ingtitutions
are predicated on the assumption that humans can make rationd decisons and exert a high
degree of conscious self—control. Behaviord effects in the abosence of recollection of learning
(implicit memory) do not significantly modify that perspective, but perastent effects from
sublimind simulation would cast doubt on the vdidity of assuming that humans have a high
capacity for conscious sdf—control that unconscious stimulation can compromise for a few
minutes or hours at the most. For research, persstent effects adso raise more acute ethical
issues (cf. Bonebakker, Jelicic, Passchier, & Bonke, 1996).

Edtimates of the persstence of sublimind effects range from haf an hour (Slverman, 1977)
to 24 hours (Merikle & Daneman, 1998), but our study suggests that longer effects cannot be
ruled out. Merikle and Daneman (1996) meta—analyzed studies of memory for information
presented during generd anesthesa. Although the effect at delays more than 36 hours was
very smdl, it was not impressvely smdler than the sgnificant results secured & less than 36
hours. The anesthesa literature o contains single reports suggestive of long-term effects, a
point to which we return below. Seamon, Brody and Kauff (in Borngtein, 1989) found
evidence for the mere exposure effect (Monahan et a., 2000) one week after sublimina
stimulation. Thelr sudy raises the question if perastent sublimind effects can be of a more
complex kind than a change in preference for previoudy presented materials. Reports of long-
term semantic priming have been published. These reports however come from research
domains in which “long-term” refers to a few minutes (Becker, Moscovitch, Behrman, &
Joordens, 1997; Joordens & Becker, 1997). Our experiments concern outcomes at times
ranging up to four months, with the central evidence being collected one to two weeks after
gimulation. Glassman and Andersen (1999) used short sentences displayed for 4 seconds to
produce trandference of significant-other information to a new unknown person, with effects
present two to three weeks later. Their observation provokes the question of whether
persstent effects caused by stimulation the effects of which people do not understand can be
obtained aso using Simulation they never even knew occurred.

In areandysis of a previoudy conducted experi ment," we discovered what seemed to be
complex, persastent effects of sublimina simulation. Ten days after exposure to the seemingly
odd phrase "mommy and | are dissmilar", experimenta participants depression scores were
more srongly correlated with Smilarity in their descriptions of self and mother, than was the
case in the control group. In both conditions, we found participants whose profiles for self
agreed closdly with ther profiles for mother when they were asked to rate how well 40
adjectives fit their own and their mother’ s persondlities. Others had profiles for sdlf that did not
agree closdly with their profiles for mother. Corrdating sdf- and mother profiles within
participants to obtain scores for “ Sdf-Mother Smilarity”, these within-participant scores for
profile smilarity were then in turn corrdlated with other variables, like the Beck Depresson
Inventory. When these latter correlations were computed separately for the experimental and
control conditions we found that they were consistently higher in the experimenta conditions.

In the present paper we take the above results as our point of departure. We then add
more evidence to findly suggest that this report contains the firg religble findings indicating
persgent and complex effects of sublimind stimulation. We arive at this concluson after
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having gpplied smple, draghtforward datidicd andyses to five patly dissmilar but
conceptudly streamlined experiments totaing 365 participants.

Persistent Effects and Subliminal Psychodynamic Activation

Our dudies originated in the Sublimina Psychodynamic Activation paradigm (SPA). The
grongly persond and emotiona nature of the stimuli focused on in SPA perhaps partly
explains why we found persstent effects. Highly controversa when crested by Silverman
(1970) thirty years ago, SPA is less controversa today. General acceptance of the
ubiquitousness of unconscious mentd functioning has helped reduce controversy (eg. the
American Psychologis 1999 "Behavior: It's involuntary” speciad section). Acceptance of
masked computer or tachistoscopic presentetion of verba stimuli as valid means of priming
has had the same effect.

In SPA, participants are exposed to brief sentences designed to bear psychodynamic
import under conditions precluding ®nscious awareness. The most thoroughly researched
gimulus is "mommy and | are one' (MIO, Hardaway, 1990; Weinberger & Hardaway,
1990). It was designed to temporarily fulfill unconscious wishes for oneness with the good
mother of early childhood (Slverman & Weinberger, 1985). Based on the developmenta
theory of Margaret Mahler, the effects of these exposures were thought to be postive in the
norma case (Silverman et d., 1982). They have since been proven to vary widely, and
individud differences predict effects (Bruchhauser, 2001; Sohlberg, Billinghurst, & Nylén,
1998). A hypothess with some empirical support is that MIO activates an unconscious
asociative network processng relaiond, interpersond information (Sohlberg, Birgegard,
Czartoryski, Ovefet, & Strombom, 2000; Sohlberg & Jansson, 2002). Attachment theory
(e.g. Bowlby, 1980; Fraey, 2002) and the interpersond SASB modd (Benjamin, 1996a,
1996b) provide plausible clues to the content of these networks (Sohlberg et d., 1998a;
Sohlberg, Claesson, & Birgegard, in press). Although only a die-hard Mahlerian would not
rase an eyebrow a the "mommy and | are one’ phrase in itsalf, its effects are therefore now
less of amystery than during the height of the controversy surrounding them (Bday & Shevrin,
1988; Fudin, 1986; Weinberger, 1989).

Unconscious Activation, Social Information, and Relational Schemas

As socid cognition research moves into areas of unconscious processes such as those
involved in the projection of person attributes (Andersen, Reznik, & Manzdla, 1996;
Glassman & Andersen, 1999), and motivation, etitude formation, and socid judgment
(Baldwin, 1992; Badwin, 1999; Bargh, 1994; Bargh, 1997; Bargh & Chartrand, 1999;
Bargh, Chen, & Burrows, 1996; Bargh & Ferguson, 2000), areas of methodologica overlap
and theoretical convergence with SPA research become evident. Bargh (1997) argued that
subliminal stimuli and conscioudy percelved stimuli associsted in non transparent ways, a
technique often used to produce automaticity, produce identica effects in socid cognition
research (cf. Wheder & Petty, 2001).

A ussful theoretica bridge for the present purposes is the "relational schema’. Introduced
by Badwin (1992), this socid cognition-based concept covers a structure comprising an
image of the salf, an image of the other, and regularities in patterns of interpersond relatedness.
Activaion of a rdationd schema has effects on saf—concept, expectancies, motivation, and
emotion, as wel as on procedurd memory associated with whatever interpersona script or
god moativation is contained in the interaction. Badwin (1999) later cited Carlston and Smith
to suggest that a relationa schema can be seen as a "chunk of associative network”. The
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relationship seems close between his conceptualization and the associative network conception
developed by us to make sense of the data obtained in SPA research.

The present study

Overview

We investigated the structure of reportable menta contents a week or more after
participants were stimulated with sublimind "mommy and I"— phrases. Both “mommy and | are
dissmila” and the SPA classic “mommy and | are one’ were used. Though the effects of
these two stimuli may not be identical when sudied in detail (more on this in the Generd
Discusson), for the present purposes and with support in the data we treaet them as
interchangeable. Our focus is on the gtriking way in which the effects of both "mommy and I"—
gimuli differed in the same way from those observed after aneutrd control simulus. As noted,
the stimulation gppeared to cause a change in how Sdf-Mother Similarity corrdated with
other variables. All these other variables have in common that they theoreticdly rdate to a
“sdf-with-mother” relationa schema

What we measured

We have interpreted the Sdf—-Mother Similarity scores as indicating level of identification
with mother (e.g. Sohlberg & Jansson, 2002; Sohlberg, Stahlheuer, & Tdl, 1997). Here it
auffices to note that they indicate levd of profile amilarity when participants first rate
themsalves on 40 adjectives, and then rate mother on those same adjectives. An English
versgon of this measure was recently tested by Bruchhauser (2001) with pogtive results. The
other variables varied across experiments and included depresson (the Beck Depression
Inventory, Beck, Steer, & Garbin, 1988), memories of how participants mothers acted
toward their children (Structural Analysis of Socia Behavior, SASB, Benjamin, 1974; Pincus,
Gurtman, & Ruiz, 1998, and a revised verson of the Hazan and Shaver 1986 attachment
indrument), fear of intimacy (Fear of Intimacy, FIS, Descutner & Thelen, 1991), and adult
attachment (arevised verson of Callins & Read, 1990).

The Experiments

Experiment 1 was origindly designed to investigete immediate mood effects of "mommy
and | are dissmilar” (Thérn, 1997). This was done as a contrast to the better known SPA
cassc "mommy and | are one'. "Mommy and | are dissmilar” is "mamma och jag & dlikd' in
Swedish, and "alika" is much more common in daily use then "dissmilar” in English.

The gpparently persstent effects in Experiment 1 prompted a replication in Experiment 2.
We then aso looked for effects of a second experimental simulus, "mommy and | are one".
Because intriguing but ethicaly problematic effects were obtained in that experiment too, we
turned to three data sets that were aready collected but not reported. Providing further
evidence for persstent effects they are included here as Experiments 3, 4, and 5.

Correlations can change even if levds do not

As we developed the project from which the present studies emanate (Sohlberg,
Arvidsson, & Birgegard, 1997; Sohlberg, Billinghurst, et d., 1998; Sohlberg, Samuelberg,
Sdén, & Thorn, 1998), we gimulated participants subliminaly and then measured Sdf—
Mother Smilarity and other varigbles after seven days. The seven day data were used to
understand, on an individud difference bass, why there had been such a variation between
participants as we measured their mood immediately after "mommy and | are one” in our very
fird experiment. Kegping procedure constant required that the new individuad difference
measures were taken after the sublimind stimulations, not before. A seven day waiting period
seemed like a safe enough margin to cdlam that participants psychologica status was back to
norma, and that the data could be used just as if they had in fact been collected before
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gimulation, not after. In support of that judgment, comparisons across conditions reveded no
significant difference?

However, while levels of Variable A and Variable B may not increase or decrease after an
experimental manipulation, the way A and B corrdate might well change (eg. DeSteno &
Sdovey, 1997). Hypotheticdly, if a relationa schema for sdf—with-mother is primed, a
change in how Sdf-Mother Smilarity and depresson corrdate may even be more likely than
increases or decreases of leves in these variables. This is not to say that persstent effects of
sublimina stimulation could not arise as an increase or decrease of a particular variable, only
that in our context such effects, if they exist, seem less easy to detect than the correlation
change kind of effect we report here.

Why Persistent Effects?

We arewary of offering definitive interpretations of serendipitous findings, but three factors
may collectively provide a framework within which to evauate the data. They are sketched
briefly here, and given more attention in the Generd Discussion. Firgt, the gimuli we use might
be strongly activating because they dlude to a fundamenta attachment reaionship involving
emotion and motivation. Second, stimulation conditions in our lab are strongly incompatible
with conscious awareness. This ensures processing of stimulus meaning and disables conscious
control mechanisms. Third, the activation may have become sdf-sugdtaining via the schematic
processing of information and behaviord confirmation effects. We found these assumptions
helpful as we tried to understand why variables were repeatedly found to corrdlate more
grongly in groups simulated with "mommy and I"-gtimuli than in groups given control simuli,
even though assessments were made aweek or more after stimulation.

Experiment 1
Method

Participants, Experimenters, and Design

Two femde expeimenters ran 74 mde sudent volunteers from Uppsda Universty.
Participants were compensated with cinema vouchers and randomized to an n = 38 "mommy
and | are dissmilar* group or an n = 36 "people are walking" control group. "People are
waking" is Slverman's gandard control phrase. In Swedish it is "folk promenerar” but we
abbreviate it PAW here.

Participants were seen on two occasons. The firgt sesson was individua for each person,
and contained tachistoscopic exposures and a few tests. The second was a group
guestionnaire session (5-25 persons). Intersession interval in Experiment 1 was set a no less

than 7 days and was close to 10 days on average®

Materials and procedure

Session 1. This sesson included presentation of the simuli by way of a PsyTec
tachistoscope (Persona AB, Stockholm, Sweden), an apparatus equipped with a contoured
eyepiece connecting directly to an 80 X 55 mm screen onto which the text is projected
goproximately 100 mm from the participants eyes (virtua viewing distance 600 mm). The
room was dimly lit during exposures. Sublimina exposure time was st & 5 ms, and eight
exposures separated by 10 s were used for each participant. Regular projection dides were
used to present the stimuli. Experimenters were blind to which simulus tey presented to
individua participants.
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Following exposures, participants did a brief test of motor precison (tracing a line with a
pen on paper), were given 4 min 30 s to write down things they remembered from their
childhood, and then rated these memories for pogtivity/negetivity (EMT, the Early Memories
Test, Weinberger et d., 1997). Finally they were asked how much time had passed since they
looked into the tachistoscope. All these measures were included only to keep the procedure
congtant from previous studies (e.g. Sohlberg, Arvidsson, et d., 1997; Sohlberg, Billinghurst,

et al., 1998) and the data were not analyzed.*

Findly, participants were asked what, if anything, they had seen in the tachistoscope. An
ascending threshold task was then used as a second way of ensuring that the critical exposures
were not conscious to participants. The exposure time was gradualy increased and
participants reported what they saw each time. When they reported seeing something
dructured (e.g. "a ling"), no further stimulations were given, and the exposure duration was
defined as their threshold for supralimina perception. Erdelyi (1992) argued thet there is no
unarbitrary standard for ascertaining whether a stimulus is unconscious. Exposures well below
a "subjective threshold” (Cheesman & Merikle, 1986) satisfy meaningful demands for
unawareness, if participants cannot report seeing anything at the critical exposure duration, and
only at much longer durations report seeing anything structured, we clam they are unaware of
gimulus content. Using 4 ms exposures, Silverman (1984) required no detection of anything
Sructured until 12 ms, at the earliest, to accept 4 ms simulation as sublimind. Merikle, Smilek
and Eastwood (2001) suggest that subjective measures are preferable for assessng
awareness.

Session 2. The second 30 minute-session included three questionnaires. Participants were
seeted in a lecture room, and given the questionnaires face down by an experimenter blind to
group. In the order presented, the questionnaires were:

The Sdf-Mother Smilarity test. Used extengvely in our previous sudies, this is a 10
minute rating procedure in which participants rate first themsdaves and then their mothers on
each of 40 adjectives (eg., "humorigtic’, "dominant”, "outgoing”, "sad"; 1= adjective fits "a
little", 5= adjective fits "very wdl"). Smilarity scores are caculated as Pearson coefficients
between sdlf— and mother—ratings. With a theoretical range from —21.00 to 1.00, scoresin
norma samples range from gpproximately —.40 to .90. Split—hdf type rdiability was origindly
caculated from two N = 20 pilot samples and found to be .77 and .79 (Spearman-Brown
corrected Pearson rs).

SASB Intrex Relationship Long Form, first half (Structural Analysis of Social
Behavior, Benjamin, 1996b). This SASB Intrex verson is a 72-item questionnaire that
requires participants to rate on a0 to 100 scale the degree to which different satements about
mothers behavior toward them, and her response to their own behavior toward her, were true
when they were 5 to 10 years old. The SASB mode contains two basic dimensions of
interpersond behavior: afiliation and interdependence. To this is added "focus', or the
direction of the rated behavior (action vs. reaction). Various scores and indices can be derived
from the data. The "Disrupted Attachment Group" part of the SASB modd (Florsheim, Henry
& Benjamin, 1996) may relae to depresson and was analyzed here. This was done for the
action focus (what the person remembers mother doing to him). In SASB terminology, the
data pertain to Focus 1 (action toward someone) Clusters 6, 7, and 8 with "mother” as the
rated person. Cluster 8 Ignore represents negative undercontrol, Cluster 7 Attack represents
negative efiliation but is neutral in terms of control, and Cluster 6 Blame represents negative
overcontrol. Benjamin (1974, 2000) reports high rdiability and vdidity for the Intrex used
here.
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The Beck Depression Inventory (BDI). Origindly intended for clinica contexts, Beck's
Depression Inventory is ussful in normd samples as well if usad to indicate dysphoria rather
than clinical depression (Beck et d., 1988).

Satistical analysis

Correation coefficients were compared between groups. Significance tests of the
differences were two—taled. The differences are dso given as effect szes ('q", i.e the
difference between ztransformed rs; Cohen, 1988), and compared with Cohen's (1988)
criteria for smdl (.10), medium (.30), and large (.50) effects. An a priori decison was taken
to regard as bivariate outliers observations with standardized regression resduas above 2.5 or
bedow —2.5 (StatSoft, 1994). Using these criteria, anywhere from O to 5 outliers were

detected and eiminated in each group and andysis® Correlation coefficients ae maerialy
affected by redtrictions of range but no remarkable differences between groups were detected.

Results

SHf-Mother Smilarity vs. Depression
With respect to the Sef-Mother Smilarity (SMS) vs. depresson (BDI) association, Table
1 shows that these variables had 13 per cent variance in common in MIDIS (r = —.36). They
had dmogt nothing in common in PAW (r = .02). The effect size q for this difference was —
.36. While not sgnificant, this effect is medium in sze (Cohen, 1988) and indicates that the
experimenta group rated their depresson and their own and their mothers persondities in
such away asto increase the correlation between the SMS and the BDI scores.
Memories of How Mother Acted (SASB) vs. Depression
With respect to Memories of how mother acted (SASB), Table 1 shows that in two out of
three cases variables had more variance in common when correlaions were computed in the
experimenta group than in the control group. Thus, "mommy and | are dissmila™ was
associated with a stronger correlation between depresson and memories of mother as
Ignoring ¢ = .34 vs. .20, a"smdl" q = .15 effect), as well as a much stronger correlation
between depresson and memories of mother as Blaming (r = .75 vs. .37, a"large’ q = .57
effect, p < .05).

[ Insert Table 1 here/

Threshold task
The average simulation duration for detection of a"line€' or something equivadent was 133
ms, to compare with 5 ms during the critica exposures. There was no significant difference
between the groups (MO m = 180, sd = 445.6; PAW m =84, sd =104.7,t[72] = 1.26, p =
.21. Usng Mann-Whitney to control two univariate outliersin MI1O p = .62).

Discussion

Ten days after simulation there were higher corrdations between Sdf—-Mother Smilarity
and depression in te experimenta "mommy and | are dissmilar" group than in the control
group. Higher correations were found also between SASB Intrex, a messure that concerned
participants ratings of their mothers directly, and depression. In one case the difference
between groups was p <.05 dgnificant.

We are aware of no previous demongtration that complex sublimind effects can be found
after such along delay. Methodologica explanations readily came to mind, but seemed unable
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to account for the data. Further, if red, perastent effects might be based on more than smple
mood change. If the experimenta stimulation affected participants moods, sad participants
would earn higher BDI scores and indicate they remembered more negative behavior from
mother on the SASB. Conversdly, happy participants would earn lower BDI scores and
indicate they remembered less negetive behavior from mother. This explanation means
however that dl corrdations should be affected to the same degree. In the experimenta group,
SASB Blame had 57 per cent variance in common with BDI. For Attack the figure was only 2
per cent. This made it difficult to rule out involvement of specific cognitive content in whatever
structures might have been activated by the stimulation. Birgegard (1999) pointed out thet if
"mommy and | are dissmila™ activated a schema comprisng memories reaed to rdationship
episodes in which some participants felt "dissmilar” from their mothers and depressed, such
episodes are less likey to involve perceptions of being Attacked, than memories of being
Ignored or Blamed. This followed the reasoning of Frolund (1997) and Nathanson (1987) that
shame is a prominent affect in depression. For shame to arise there must be both a problem in
communication and some remainder of postive feding with a hope for repar. Snce Attack
operationdizes maximum dissffiliation in the SASB system, perceptions of such behavior from
an interaction partner could arouse fear, and be less likely than Ignore or Blame to dlow some
remainder of positive feding with a hope for repair. For both reasons of theory and reasons of
ethics, replication was therefore in order. In addition to MIDIS and the control PAW stimulus,
the new experiment included the SPA classc "mommy and | are one' (M10O).

Experiment 2
Method

Participants and Experimenters

Two male experimenters ran 97 male university student volunteers who were compensated
with cinema vouchers and randomly allocated to one of three groups. MIDIS (n = 35), PAW
(n=30) and MIO (n = 32, "mommy and | are one" trandated to the Swedish "mamma och
jag & et”).

Design, Materials and Procedure

Participants were seen on two occasions with a 10 day interva. The experiment proceeded
exactly as in Experiment 1, but one more questionnaire was added. Participants filled in this
test last in Sesson 2, so asto not interfere with the replication.

The Hazan and Shaver retrospective attachment test. A modified verson of the Hazan
and Shaver (1986) questionnaire assessed memories about mother's attachment—related
behavior toward participants in the past, usng 5 items for Security, 3 items for Ambivalence
and 5 items for Avoidance. Each item was scored from 1 to 6. Developed from the origina
Hazan and Shaver paragraphs by W. Friedimeier, this verson was translated to Swedish by P.
Grangvis and B. Hagekull (Grangvidt, 2002). Granqvist and Hagekull (2001) report
reliabilities of .81 (Secure), .74 (Ambivaent), and .89 (Avoidant).

Satistical analysis

Sgnificance tests were one—tailed due to the expectations generated by Experiment 1.
Outliers were handled as before. The BDI and SASB ranges were somewhat smaller in
MIDIS than in PAW, implying a likdihood for lower corrdations in MIDIS on purely
gatistical grounds, not higher as expected after Experiment 1.
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Results

SHf-Mother Smilarity vs. Depression

There was a Sdf-Mother Similarity vs. depresson correlation difference between
conditions (Table 2), quditatively mimicking that in Experiment 1 but quantitetively even larger.
A MIDISr = —.68 vs. aPAW r = .03 produced a q of —.86 (p < .005). The MIO group
fell between these two: r = —.42 for MIO yielded an effect Sze of —.48 (p < .05) compared
to the PAW group, and .38 compared to MIDIS. Thus, both experimenta groups rated their
depression and their own and their mothers personditiesin such away as to produce notable,
negative, corrdations between depresson and Sdf-Mother Similarity. This was not true for
the control group, and the differences were large and significant. Further, while not sgnificant,
the q = .38 difference indicating stronger association between depression and Sdf-Mother
Smilarity after MIDIS than after MIO was in the medium effect Sze range.

[ Insat Table 2 here/

Memories of How Mother Acted (SASB) vs. Depression

With respect to Memories of how mother acted (SASB) vs. depresson, Table 2
demongtrates stronger correaions in MIDIS than in PAW. Furthermore, the correlaion
differences follow the same specific pattern as in Experiment 1. In the MIDIS group, BDI
correlated markedly more strongly with Blame and Ignore than with Attack (rs = .54 and .36
vs. .11). This pattern was not found in the PAW control group (rs = .23 and —.04 vs. .09).
The correlation difference effect Szes were in the medium range (.30 to .50). In the second
experimental group, MIO, correlaions were generdly higher as compared to PAW, and the
difference between MIO and PAW increased linearly across SASB clugters Blame, Attack
and Ignore.

Attachment Styles (Hazan and Shaver) vs. Depression

The retrospective mother attachment data carried implications Smilar to those in the results
described above (Table 2). Whereas depression ratings had 5 per cent or less variance in
common with attachment styles in the control group, the minimum in the experimental groups
was 16 per cent (mean 23.5 per cent, maximum 40 per cent).

In terms of q effect Szes, the differences between the experimenta groups and PAW
ranged from smal—to—medium up to large. Two differences were sgnificant in the MIDIS vs,
PAW comparison (Avoidant r = .44 vs. .11, p < .05, Secure r = —.63 vs. .02, p < .01).
One difference was sgnificant in the MIO vs. PAW comparison (Secure —.48 vs. .02, p <
.05). With respect to contrasts between the experimental groups there were no significant
differences but two effect S9zes in the small to medium range (Secure g = —.22; Avoidant q =
—.19; no effect on Ambivaent, q = —.01).

Threshold task

The mean duration when participants reported noticing something structured was 144 ms
(MIDISm =134, sd = 182.8; MIO m = 138, sd = 342.4; PAW m = 163, sd =368.0, F[2,
94] = .08, p=.92).

Discussion

The kind of differences between corraions we saw previoudy between "mommy and |
ae dissmila” and "people are waking" was repeated in Experiment 2. This replication
undermines interpretations of Experiment 1 as due to chance only. Adding to the data obtained
when Sdf-Mother Similarity was corrdlated with BDI depression, differences suggesting an
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experimenta effect on correlations were obtained dso when SASB Disrupted Attachment
Group variables and the Hazan & Shaver attachment variables were related to depression.

The "mommy and | are one" simulus was included to investigate whether this simulus can
aso reault in peragtent effects. Indications of such effects were obtained, strikingly at variance
with the short duration estimates of Silverman (1977).

Notably, the data pattern linking depression much more to SASB Blame and Ignore than to
SASB Attack was observed after “mommy and | are dissmila” in this experiment too. It was
not observed following "mommy and | are one" however.

The results of Experiments 1 and 2 were scientificdly exciting but created an ethica
dilemma. Neither the informed consent we obtained nor our debriefing procedures referred to
perssent effects. However, if such effects do exigt, they may arise only with uninformed
participants who are unable to correctly atribute effects to the experimental manipulation
(Borngtein, 1990, 1992). Thus, providing more information to potentia participants might
eliminate the very effect we believe present in the Experiment 1 and 2 data.

A solution was found in two experiments that were only partidly reported or not reported
a dl. Also, we examined the data from yet another experiment partly carried out after we
began to suspect there might be persstent effects of sublimina stimulation.

Cdled Experiment 3 here, the first additiona experiment asked participants given M1O or
PAW to fill in, 7 days after simulations, the Sdf—Mother Smilarity messure and the Hazan
and Shaver questionnaire for attachment to mother. This experiment was partidly reported in
Sohlberg and Jansson (2002) but then with a focus on short-term data and different issues.

Experiment 3
Method

Participants, Experimenters, and Design

A made experimenter blind to condition ran 15 mae and 25 femde university students.
Participants were compensated with a cinema voucher and randomized to an n =21 "mommy
and | are one"’ or an n =19 "people are waking" group.

Materials and procedure

Session 1. This sesson included the tachistoscopic presentation of the stimuli as before.
Following eight 5 ms expaosures, participants were asked to imagine writing a short story. They
were then given a lig of topics as wdl as suggestions regarding possible traits of the main
character in the story. For details see Sohlberg et d. (2000) and Sohlberg and Jansson
(2002).

Session 2. The second, group, session 7 days later included three tasks. After the Self—
Mother Smilarity test, participants were given the Story Task items as given aso in Sesson 1,
but were now asked to indicate what sdlections they made 7 days earlier. The results were
presented in Sohlberg and Jansson (2002), and included some evidence that could be
interpreted as persstent memory effects, athough not unequivocdly so. Lagt in the sesson
was given the Hazan and Shaver test as described above (Experiment 2).

Satistical analysis

Sgnificance tests were one—tailed. Outliers were defined as before. There were four
participants in PAW with scores on the Hazan & Shaver Secure attachment scale below the
lowest score in MIO. Excluding them did not change results appreciably however (3 per cent
variance in common between variables rather than 1 per cent). Few scored highly on Hazan &
Shaver Ambivaent and Avoidant.
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Results

As shown in Table 3, there was more variance in common between variables in "mommy
and | are one' than in "people are waking". This was true not only with respect to the Sdlf—
Mother Similarity correlaion with Secure attachment ( = .36 vs. .08), but with respect to
Ambivaent § = —.32 vs. .05) and Avoidant = —.18 vs. .02) too. Not significant, the
differences on Secure and Ambivaent ill corresponded to "medium” q = .32 and q = .38
effects.

[ Insart Table 3 here/

The firgt participant to report seeing anything structured did so a 13 ms. Typicd vaues
were much higher (MIO m = 147, sd = 208.6; PAW m = 107, sd = 70.9, t[38] =.79, p =
A44. Usng Mann—=Whitney to control two univariate outliersin MI1O p = .45).

Discussion

Although not sgnificant, the results conveyed the same message as before sublimind
dimulaion with a "mommy and I"-stimulus causes an increase in correlaions between a
measure of Sdf-Mother Similarity and other measures that theoreticaly rdae to a sdf-with
mother relational schema

In the following Experiment 4 we subjected this hypothess to further consderation.
Experimenta participants were simulated with "mommy and | are one'. Along with "people
are walking" we included two more control stimuli: "one are and mommy 1" (OMI, in Swedish
"ett & och mamma jag") and "mommy ndi era rn oae' (M, in Swedish "mamma ora cht tg
jed"). The origind rationde behind the OMI and M simuli was to see if gimuli that contained
one or al words from the MIO stimulus are sufficient to reproduce MIO results, even though
they lack the syntax—dependent meaning of the origind phrase. We report here that as
expected after the previous experiments, Sdf—Mother Smilarity had more variance in common
with other varidbles after "mommy and | are on€' than after the other simuli. The other
variable here was fear of intimacy in close reaionships (Descutner & Thelen, 1991; Doi &
Thelen, 1993).

We recorded not only Sedf-Maother Similarity, but Sdf-Father Smilarity too. If the
activation of a"sdf-with-mother" relational schema caused the increased correl ations between
Sdf-Mother Similarity and other measures, increased corrdations between Sdf—Father
Similarity and other measures would not necessarily be expected.

Experiment 4
Method

Participants, Experimenters, and Design
Two mae experimenters led Session 1. Two others led Session 2. Fifty—nine mae and 63
female universty student volunteers were randomized to MI1O (n = 29), PAW (n = 31), OMI
(n=30), or M (n = 32). No compensation was given. Session 1 proceeded asin Experiments
1 and 2. Sesson 2 wasin groups.
Materials and procedure
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After having rated in Sesson 2 sdf and mother for the Sdf-Mother Smilarity test,
participants rated father aso. Thelen's Fear of Intimacy Scde (FIS, Descutner & Thelen,
1991; Doi & Thelen, 1993) was administered, and participants answered some background
guestions. On the FIS, participants judge on a 1 to 5 scde how well each of 35 items fit
themsdves. Doi and Thelen (1993) report .92 internd consistency, and note that FIS
corrdaions were negative with Confidence in other’s dependability and Comfort with
closeness, but positive with Fear of abandonment.

Satistical analysis

Outliers were handled as before. Observed ranges were comparabl e® Three participants

did not complete the Father part of the Similarity task so N thereis 119.

Results

As shown in Table 4, Sdf-Mother Smilarity and Fear of Intimacy were more closdy
associated in "mommy and | are ong" than in "people are waking” (r = —.62 vs. —.27). The
difference in favor of "mommy and | are one" was even grester compared with "one are and
mommy |" and "mommy ndi erarn oae" (rs = —.07 and —.10).

[ Insat Table 4 here/

Suggesting a high degree of specificity in these findings, Sdf—Father Smilarity did not have
more variance in common with FIS in MIO than in the other conditions (Table 4, MIO r =
09, PAW r = —22, OMI r = .08, and M r = —.11). The difference within the MIO
condition between —.62 for Sdf-Mother Smilarity vs. FIS (n = 27) and .09 for Sef—Father
Smilarity vs. FIS (h = 29) was dgnificant {[24] = 3.44, p < .01, df based on the smalest
number of observetions).

Threshold task

Four participants did not meet Silverman’s (1984) criteria for sublimindity, but exduding
them did not change much: MIO r = —.62, PAW r=—31,OMI r=—12, andM r = —
.10. Also, there was a ggnificant difference between conditions even using outlier resstant
datistics (Kruska-Wallis H corrected for fes = 13.22, p = .0042, MIO m =458, sd =
661.0; PAW m = 94, sd = 156.5; OMI m = 149, sd = 177.4; M m = 142, sd = 166.5).
Therefore we recomputed the Sdf-Mother Smilaity vs FIS corrdaions partidling
thresholds. This changed very little compared withthe origind results (MI1O pr = —.62, PAW
pr =—.27, OMI pr =—.06, and M pr = —.09).

Discussion

Experiment 4 added further evidence suggesting that if participants are stimulated
sublimindly with a "mommy and I"—stimulus, a measure taken 7 to 14 days kter of how
amilarly they rate themsalves and mother correlates more strongly with other measures. The
data aso0 suggested that the particular effect seen here reguires the syntax—dependent meaning
of the entire "mommy and | are oneé'—phrase. Neither the dngle word "mommy" nor the same
words in different order sufficed. Further, a high degree of pecificity was implied. “Mommy
and | are one" affected the corrdation between fear of intimacy and how similarly participants
rated themsdaves and mother. It did not affect the corration between fear of intimacy and
how smilarly participants rated themsalves and father.
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A cavest is in order due to the ggnificant difference between groups in terms of the
dimulation duration a which participants reported noticing something structured a dl.
However, average thresholds in dl groups were far above the critical exposure duration, and
datigtical correction implied that the main results did not depend on the difference between
groups in report times. Significant differences in report times were not obtained in any of our
previous experiments, S0 it cannot be ruled out that the present difference was due to chance
and of little consequence for the outcome.

In the following Experiment 5 we were able to subject our hypothesisto final consderation.
Experimentd participants were stimulated with "mommy and | are ong’ while controls got
"people arewaking”.

Although smdl in size, this experiment had severd useful features. Allowing assessment of
the pre-gimulaion equivalence of groups, participants rated depresson and memories of
mother dready before coming to our laboratory. Also, participants completed their 7 day
questionnaires in the ecologicdly vdid context of their own homes. This helped test the
posshility that the effect we report is Stuationaly specific, and can be observed only when
participants return to our department.

Some evidence could aso be collected to seeif our self—-maother smilarity questionnaireisa
necessary cue aluding to a comparison between sdf and mother; if no such restimulation cueis
presented, previous sublimind exposure to “mommy and I”-gimuli might be of no
demongtrable consequence. At one point in this four—stage experiment, participants first rated
their attachment styles in relating to other adults, and then ther current level of depresson.
There would be no reason to expect these variables to correlate more strongly in the
experimenta group, if the effect we saw in the previous experiments requires explicit refresher
cues referring to “mother and 17.”

Unlike before, participants did not one but two tests dready in the laboratory that might
relate to an unconscious “ self—-with—-mother” schema. Thus we were able to compare groups
on effects occurring within minutes of the stimulation. Because this experiment was running just
as we were becoming convinced there might be persistent effects, we aso invited participants
back for discussion of this possibility. This enabled us to compare groups four months after the
dimulation. Because of smdl sample size and because the experimenter was no longer blind to
group, these latter results must be viewed with caution.

Experiment 5
Method

Participants and Experimenters
Four experimenters ran this study. One mde recruited participants and collected pre-
gimulation data, one female conducted the laboratory procedures, another female collected
the 7 day data while yet another mae (AB) conducted the 4 months follow—up. Thirty—two
male univerdty students were randomized to MIO (h = 16) or PAW (h = 16), and were
compensated with movie tickets. Thirteen in MIO (81 %) and ten in PAW (63 %) returned
after 4 months.
Design
Data were collected on four separate occasons. For Pre-Stimulation data, participants
filled in four questionnarres at home before coming to our laboratory. Two of these were
employed in the previous experiments aso, and were used now to examine the pre—simulaion
equivaence of the groups.
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In the laboratory Session 1, participants were first stimulated with M1O or PAW, and then
completed two tests that we used to study immediate effects. They were dso given
questionnaires to fill in 7 to 10 days later at home, and be returned to us by malil. In keeping
with the time intervas in the previous experiments, we refer to this 7 to 10 days point of data
collection as Session 2. In kegping with the average time interva in the previous experiments
and as within the actua interva here, we refer to the data as the “ten day data’ for short
(actud time range 7 days to 4 weeks, see below). Finaly, participants returned 4 months for
individud testing and an interview (Session 3).

Materials and procedure

Pre-Stimulation. The measures completed before coming to our laboratory were the BDI
and the SASB Intrex as described above. In addition, participants did the Interndized Shame
Scale (Cook, 1996) and Blatt's Depressive Experiences Questionnaire (Blatt, Wein, Chevron,
& Quinlan, 1979) for purposes unrelated to the present study.

Session 1. Following simulation participants did the EMT Pogtivity of Childhood
Memories task (Weinberger et d., 1997). They were dlowed 4 min 30 s to write brief notes
regarding childhood memories, and then rated these for emotiona postivity on ascae from —7
to +7. We compute fina scores on this task as the ratio between podtive points and dl points
(e.g., someone scoring four memories +2, +2, +2 and —2 gets 6/8 = .75).

Participants then did the Attachment Scripts Test (Gonzalez da Silva, Claesson, &
Sohlberg, 1999; an English verson can be obtained from Staffan Sohlberg). Participants
completed 30 sentence stems. Each stem can be completed in a Secure, Insecure-Ambivaent
or Insecure-Avoidant way, based on Baldwin’s (1996) theory on the “If...then” - structure of
attachment expectations. As an example, the stem “If | have an accident in the middle of the
city ...” can be completed with “... someone will hep me’ (Secure), “... | have to get
peopl€e s atention to get any help” (Insecure-Ambivaent), or “... people will come and look
because they are curious, but they won't do anything“ (Insecure-Avoidant). Scores are
computed by counting the number of responses of each type. Item andyss based on
participants having sdected a Secure or Insecure reply led to 24 items being included in an
intendly consstent scde for Secure Attachments Scripts. Coefficient dpha based on
tetrachoric correlations appropriate for binary response formats (StatSoft, 1994) was .87.

Paticipants then did the threshold task and were given a seded envelope with
questionnaires to complete at home. Instructions were to wait at least 7 days but no more than
10 days.

Session 2. The questionnaires completed at home after 7 to 10 days were the Sdf—-Mother
Smilarity te and a smplified sngle-item verson of the Hazan and Shaver test as described
above (Experiment 2). In addition, participants completed atest for Adult Attachment created
by Pehr Granqvist using the items in Collins and Read (1990). This test comprises 6-item
subscales for Secure, Insecure-Ambivaent, and Insecure-Avoidant atachment. In the present
data, rdiability ranged from margina (Secure, std. dpha .58, split—haf .60) to good (.74 and
above for Insecure-Ambivaent and Insecure-Avoidant).

We received the first completed sets 7 days after stimulations. After a reminder, the last
participant maled in his set 4 weeks after simulation.

Session 3 Four months after Sesson 1 we invited participants back. When arriving they
filled in the Adult Attachment scde. Relidbilities for the latter mimicked those & Sesson 2
(Secure, gtd. dpha .55 and split—hdf .70, Insecure-Ambivaent and Insecure-Avoidant .74
and above). The BDI and our Sef-Mother Smilarity test then followed. Last, participants
were interviewed for ethicd and hypothess—generating purposes. Responses were not
quantified. Debriefing included discusson of the possibility that effects might be consderably
more persstent than was previoudy believed.
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Satistical analysis

As noted above, correations are materially affected by the range of data scured in a
Sudy. With modest sample size such as here they can be heavily influenced by single
obsarvations that are not extreme outliers but gill deviant vaues with profound effect on
estimates (StatSoft, 2001). Before searching for bivariate outliers we therefore recursvely
eliminated al observations that were one standard deviation or more away from the remainder
of their respective digtributions.

Computing three separate corrdations in the analyss of the Pre-Stimulation data, we
dropped atota of 4 MIO-data points (semming from 2 persons) and 6 PAW-data points
(stemming from 4 persons). In the andyss of the Sesson 1 data, no data points were
eliminated. In the andlysis of the Session 2 data, we dropped 1 MIO-data point and 2 PAW-
data points (semming from 2 persons). In the andyss of the Sesson 3 daa findly, we
eiminated 1 PAW-data point. A subsequent search for bivariate outliers according to our a
priori criteria produced none.

There was little between—participant variation in the Sesson 2 sngle-item Hazan and
Shaver scales. Creating a summary scale using al 3 items did not help so we dropped these
data from further consideration.

Results

Pre-Stimulation Baseline

As shown in Table 5a, the basdline data do not suggest that the MIO and PAW groups

were gppreciably different dready before simulation.
Session 1: Ten Minutes Post—Stimulation

As shown in Table 5a and in contrast to the pre-imulation data, the difference between
MIO and PAW ten minutes after simulation was more akin to that in the previous
experiments. Postivity in Childhood Memories and Secure Attachments Scripts had more
variance in common in MIO than in PAW. This difference was “smdl” however (@ = .10
based on r = .52 vs. .44) and not significant.

Session 2: Ten Days Post—Stimulation

As shown in Table 5a, ten days after simulation Sdf-Mother Smilarity and the Adult
Attachment scales had more variance in common in MIO than in PAW (mean 51 per cent
variance vs. 2 per cent, q = .70). This “large’ difference was comparable to the strongest
effects recorded in the previous experiments. Computed as correlaions and compared
between groups, the difference between MIO r = —.72 and PAW r = —.08 on Saf-Mother
Smilarity vs. Ambivdent was dgnificant & p = .03, one-taled. Sgnificant results were
obtained aso on Sdf—-Mother Smilarity vs. Secure (MIO r = .72 vs. PAW r = .16, p = .04,
one—talled) and on Sdf—-Mother Similarity vs. Avoidant (MIOr = —.70vs. PAW r = —.13,
p = .04, one—tailed).

Session 3: Four Months Post—Stimulation

As shown in Table 5b, four months after stimulation the overal result resembled that seen
immediatdy in the laboratory. Variables on average till had more variance in common in MIO
than in PAW, but the difference was now down to 9 per cent (vs. 8 per cent in the laboratory
and 49 per cent after ten days). No comparisons were significant.

Session 3 dlowed a comparison between groups based on tests that contained no
references to “mother” (the measure of adult attachment and the BDI), and were administered
before potentia refresher cues. No comparisons were dgnificant but two out of three
comparisons (Table 5b) indicated more variance in common between adult attachment and
depression in MI1O vs. PAW (mean difference across all three 18 per cert).
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/ Insert Tables5aand 5b here/

Threshold task
The firgt participant to report seeing anything structured did so a 23 ms. Typica vaues
were much higher (MIO m =70, sd = 32.5; PAW m =83, sd = 55.8, t[30] =-82, p = .42).

Discussion

In Experiment 5, variables correlated more strongly in MIO than in PAW &fter ten minutes,
after ten days, and after four months. They did not correlate more strongly in MI1O than in
PAW before simulation. Combined with the fact that the ten day difference was p < .05
gonificant this implies that sublimina simulation with “mommy and | are one’ causes an
increase in correlation between the variables we measured. This replicates Experiments 1 to 4.

Logicdly, the data weeken fath in the hypothess that the effect we report is evident only
when sublimina gimulaion with a “mommy and I"—stimulus is combined with some generd or
specific cue. Thisimportant point is addressed more fully in the Genera Discussion.

There was a stronger effect after ten days than after ten minutes or four months, and the ten
day effect was the only sgnificant one. The smdler difference between groups after four
months implies effects that may be long—term but not everlasting. Adding to cavests regarding
any smal sample experiment however, re—andyss of the ten day data using only participants
who took part at four months revealed a smdler difference between conditions dready at that
point (data not shown). Thus, effects at four months may not have come out wesker if the
entire original sample had taken part.

We collected the four months' data during a procedure undertaken for ethica reasons. The
experimenter was not blind to group. However, an assumption about experimenter bias
favoring our hypotheses is not consistent with the observation that wheress five of the seven
comparisons at four months produced supporting data, two did not.

Generd Discusson

Data from five experiments show that corrdations between a measure of Sdf-Mother
Smilarity and other measures were higher in groups sublimindly exposed to "mommy and 1"-
gimuli than in groups exposed to control stimuli. Because the most important measures were
taken a week or more post simulation, these results imply that complex effects of sublimina
dimulation can persst much longer than was previoudy assumed.

Ishigher correlations after "mommy and 1" —stimuli a reliable finding?

We believe higher corrdations after "mommy and I"—simuli is a rdiable finding. Chance
was our own initid explanation, and each experiment produced at least one comparison that
was not sgnificant. It still strains credibility to argue that chance can account for a descriptively
conddent data pattern that recurs in five experiments using different experimenters and
participants.

A more serious objection might pertain to our assertion that we report data from
conceptudly streamlined experiments. Sdf-Mother Similarity data were collected in dl
experiments, but the other data with which they were corrdated only in some cases pertained
to the exact same variables. Also, we combined Experiment 1 usng "mommy and | are
dissmilar" with Experiments 3, 4 and 5 using "mommy and | are one'. Direct comparison
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between these gtimuli in Experiment 2 reveded differences in effect that, dbeit not sgnificant,
were medium in Sze, o future experimentation might reved reliable differences. However, a
the independent variable end, al experiments had in common the sublimina adminigration of
"mommy and I"-dtimuli, vs. gimuli ether not containing these words at al, or containing them
but in an order that did not preserve any syntax—dependent meaning. Conceptually, effects of
"mommy and | aredissmila™ and "mommy and | are one" may be understood as subclasses of
a more generd dass of "mommy and I"—effects. While these two stimuli can be seen as
opposite in meaning, they could il activate associations to the same issue of gmilarity with
mother. Less speculatively, perhaps effects of "mommy and | are dissmilar” and "mommy and
| are one' will be found largdy smilar until measurement precison is markedly improved;
when that happens, associations to these two stimuli may be found to be reliably distinct, and,
perhaps, with somewhat dissmilar implications for effect perastence. Until that happens
however, dl that comes through may be the generdly smilar effect of unconscioudy
associding to “mommy and 1...” as opposed to associating to, say, stimuli dluding to non
human entities, social categories, or adult peers.

Accompanying this meaningful homogeneity a the independent variable end, a the
dependent variable end we tested correlations between Self-Mother Smilarity and varigbles
pertaining to mood, persondity, and mother in al experiments. Thus, it is reasonable to view
our conclusions as based on, as daed in the Introduction, "five partly dissmilar but
conceptualy streamlined experiments totaling 365 participants'.

What if similar results come out with supraliminal stimulation that allows
CONSCioUS awar eness?

A meta-andysis by Borngein (1990) showed sgnificantly stronger effects with our kind of
dimuli under sublimind conditions rather than under suprdimind conditions, and this
discouraged us from including supraimina conditions here. One obvious research implication if
effects arise dso usng supradimina stimulation is that the ethical problems may not be solved
completly merely by providing debriefing information to participants about what they saw,
and the effects the gimuli might have on them.

From the viewpoint of theory, many important questions concerning the relationship
between conscious and unconscious influences need answers (Wheder & Petty, 2001). The
presently most important observation nonethdess is that no outcome of a “mommy and I”-
experiment alowing conscious awareness could modify the point we are trying to make here:
sublimina gimulaion can produce complex effects lagting at least a week, and perhaps much
longer. Smilarly perastent effects could arise with suprdimind stimulation without this being
incongstent with present models in cognition, emotion, and persondity. If people are asked to
read “mommy and |”- phrases this may for some time influence how they rate themsalves,
mother, and their mood, because of the increased availability of both specific episodic
memories and, perhaps, more generd relational schemas including models of the sdf and
others (Badwin, 1992). The exciting and problematic aspect of the present results, in contrat,

isthat they a dl occur.®

Are similar environmental cues at stimulation and subsequent test necessary for
higher correlations after "mommy and I" —stimuli?

Complex, persgtent effects of sublimind simulation have different implications if they arise
in many Stuaions or just afew. In Experiments 1, 2, 3 and 4, Sesson 2 was in agroup setting
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with a different experimenter. When completing the measures, participants had not seen them
before, nor, with the exception of Experiment 5, been made aware that their mothers had
anything to do with the study. Futher, in Experiment 5 there was a sgnificant difference
between conditions ten days post simulation, despite the fact that participants filled in the tests

a home° The four months follow-up produced no significant results, but smal sample size
competes with no red difference as the explanaion; descriptively the difference between
conditions was substantial when correlations were computed between the two firg teds,
neither of which made explicit reference to mother. It seems unlikey that a correlation
difference between conditions on the kind of variables we used can be found just in Stuations
containing cues closdy resembling those at stimulation.

Do higher correlations after "mommy and 1" —stimuli reflect activation of a
relational schema?

We previoudy hypothesized that effects of “mommy and | are ong’ arise because the
dimulation activates a complex and partly idiosyncratic associative network that includes
emotion nodes (Sohlberg et d., 2000). Such a network can be subsumed under the relationd
schema concept described by Baldwin (1992). It is gtill tempting to explain our data by smple
mood change, e.g. because current advances show that mere exposure may induce diffuse
mood changes that influence preference not just for presented materids but for unrelated
materias as well (Monahan et a., 2000). As a pardle to recent observations regarding
behaviora effects of Sereotype activation however (Wheder & Petty, 2001), it is difficult to
accommodate dl data under a mood hypothesis. As noted, the particular BDI vs. SASB-
pattern that Birgegard (1999) observed after Experiment 1 and that recurred in Experiment 2
gpeaks againg such a posshility. If the simulation affected participants mood, and through
this avenue affected their ratings, betweencondition differences should be smilar whichever
SASB scde was correlated with BDI. However, they were much greater with respect to BDI
— Ignore and BDI — Blame than with respect to BDI — Attack. That pattern occurred after
“mommy and | are dissmila” in both Experiments 1 and 2. Arguing againg this result being an
artefact of how the SASB scdes are put together, the pattern did not occur after “mommy and
| ae one’ (Experiment 2). Thus, it may be difficult to explain without assuming that some
specific cognitive content was activated, perhaps so tha "mommy and | are dissmila™
activated a rdationd schema in which dysphoric affect was associatively linked more to the
perception of some maternal actions than to other materna actions.

We note too that mood effects have proved insufficient in explaining short-term “mommy
and | are one’-outcomes (e.g. Weinberger's TAT-type results, in Segd & Weinberger 1998;
see adso Sohlberg & Jansson, 2002, Experiment 2, and especialy the Experiment 3 lse
memory effect that directly points to the activation of a schema, see Badwin, 1999).

Why persistent effects of subliminal stimulation?

We report serendipitous findings. To guide further experimentation some speculation about
explanaions is in order however. Merikle and Daneman (1998) assumed that persona
relevance could incresse the duration of sublimind effects “Mommy and | ..."-gimuli should
count here; though the word “mommy” in isolaion could activate associations to a socid
category or ole it should evoke memories of a pecific Sgnificant other when st in the
“mommy and 1”-context. Compare this with the kind of single word stimuli lacking persond
relevance typicaly used in sudies of memory in anesthetized patients (Merikle & Daneman,
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1998). An anesthesia study by Levinsohn discussed by Merikle and Daneman (1998)
suggested very long-adting effects, and used a highly persondly rdevant experimentd
manipulation. Medica personnd made severa ominous comments during surgery, eg. "Just a
moment! | don't like the patient’s colour. Much too blue. [...] I’'m going to give a little more
oxygen". When questioned under hypnosis a month later, four out of ten patients could repest
these comments amost verbatim.

Assuming that our simuli activated a saf-with-mother rdationd schema, this by definition
influenced the emotiond Sate of the participant (Badwin, 1992). This influence could be
grong because to the grest mgority of humans "mommy and | “- phrases refer to the
relationship between the sdf and a fundamentd attachment figure (cf. Baumeder & Leary,
1995; Fraley, 2002; Weinberger, 1992).

Asauming that our gimuli activated a sdf-withhmother rdationd schema, this dso by
definition influenced the motivetional deate of the participant (Baldwin, 1992). Bargh argued
that unconscioudy activaied gods persst in the face of obstacles, and that unfulfilled
motivation can increase over time (Bargh, 1997; Bargh & Ferguson, 2000). Attachment
security goas might be parts of relational schemas activated by "mommy and | are dissmilar”
and "mommy and | are one" (Sohlberg et d., 2000; Sohlberg & Jansson, 2002). Mikulincer,
Orbach, and lavnei (1998) showed that out—of—awareness changes in sdf-other amilarity
function to achieve such gods. People change in different directions depending on their
attachment styles, so no overdl decrease or increase would be expected in samples with amix
of attachment styles (like here, eg. Experiment 2). However, an observable result might be a
change in how sdf-(m)other amilarity corrdates with other variables. Any kind of goa—
activation would help sustain the effects over time (cf. Bargh & Ferguson, 2000).

Second, duration and lighting settings in our lab ensure that simulation conditions are
strongly incompatible with conscious awareness (see Sohlberg, Billinghurd, et d., 1998, Expr.
1). In Borngtein's (1989) meta-andys's on mere exposure, results were much stronger under
truly sublimina conditions than under brief but detectable conditions (L s). With text stimuli,
superficia aspects determine processing when simuletion is near the threshold for conscious
awareness (e.g. word length; cf. Birgegard & Sohlberg, 1999; Klinger & Greenwald, 1995).
With truly sublimina simuli, meaning prevails and the participant cannot minimize impact by
atributing the effects to an externd source, in this case to brief phrases shown as part of a
psychology experiment (Borngtein, 1990, 1992). We used 5 ms simulation. During the
ascending threshold task, 153 ms was needed on average to produce dawning conscious
awareness (data not shown). Successful studies have employed durations less than 1 ms
(Hansen, in Mading, 1992).

Third, the probability of persstent effects increases if the activation of a schema is indeed
involved, rather than some single association or mood effect. Assuming that participantsin their
daily lives encountered some stimuli that supported whatever processes were activated by
“mommy and |...”, and other stimuli that counteracted them, an activated schema ensured that
gimuli consstent with the schema were sdectively attended to, and accorded grester
emotiona sgnificance. Stimuli that were not condgstent with the schema were filtered out, or
distorted to fit. Indeed, menta representations of ggnificant others may function as more
powerful inference dructures than most other representations (e.g. of nonsgnificant others,
sereotypes, and traits, Andersen & Cole, 1990). For example, if an activated saf-with
mother relationd schema involves insecure attachment expectations of rgjection, this might
cause the person to notice the passing glance from someone who frowns, but not from
someone who smiles. Further, ambiguous events come to be perceived in terms of the
activated schema, and provide confirming information. Expectations of rgection might cause
the person to encode the passing glance from someone who has an ambiguous expresson on



Persistent Subliminal Activation 20

her/his face as the pasing glance from someone who frowns. Behaviord confirmation
processes may aso supply redigticaly confirming evidence. For example, biased atention and
encoding leading to the maintenance of expectations of regection and a troubled face might
cause others to reciprocate with afrown. A relevant example of such processes was reported
by Chen and Bargh (1997, see dso Berk & Andersen, 2000), who found people interacting
with research participants who had been subliminaly primed for hodtility to increase their own
hostile behavior.

Nothing forces the conclusion that complex perssent effects of sublimina stimulation can
only occur with “mommy and I”-gtimuli however. Speculatively, any stimulus could have the
same effect if it is persondly rdevant, activates goas, involves emotion, and ensures a
digortion of incoming information in a direction that sustains the activation.

Implications of persistent and complex subliminal effects for conceptions of
human nature

None of our experiments tested whether sublimina activation causes persstent effects
across dl the domains included in Badwin's (1992) conception of a relationad schema
Because the data can nonethel ess be more easily understood by assuming such a process than
by assuming mood or sngle-asociation effects, it is helpful to spdl out some posshble
implications. Note that the simulaion did not adlude to some exatic notion relevant only to
groups with deviant persondity or clinica problems. Nor was it individualy adapted so as to
influence one individua strongly but leave others unaffected. All humans have mothers.

Note dso that while literaly sublimind simulation is believed by some to be an infrequent
occurrence under everyday circumstances (Ohman, 1999), quditatively similar effects from
unattended stimuli cannot be ruled out. Merikle and coworkers argued that perception without
awareness and perception without atention produces quditatively smilar results (Merikle &
Joordens, 1997; Merikle et a., 2001).

Thus, if common gimuli that are not attended to can influence the impressive variety of
areas implied in the relaiond schema concept (image of the sdf, patterns of interpersond
relatedness, motivation and emotion) for nonttrivid lengths of time, the present research helps
identify the causal agents that have us under their control, just as we believe we arethe onesin
control.

Implications of persistent and complex subliminal effects for the conduct of
psychological research

Any study may have unmeasured effects, but the ethical relevance varies according to ther
nature. Our finding of increased correlations in the experimental groups does not imply that
participants on average scored more or less Smilar to their mothers, more or less depressed,
or more or less fearful of intimacy. Comparing depression across groups the maximum BDI
difference was 3 points (data not previoudy shown), comfortably below the level noticeable
for anindividud.

The controversid nature of sublimina research nonethel ess means a grester need to attend
to ethics. Wilson and Brekke (1994) found thet relative to their estimates of the likelihood it
could occur, no possihility was seen as more unacceptable to their study participants than that
of being influenced sublimindly. Whatever the specific information and debriefing options
chosen in future research, more attention to ethica issuesis clearly necessary if effects last for
days or weeks, rather than afew minutes.
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Note findly that our study was concerned with universty students, the great mgority of
whom were Caucasan and the mgority of whom were men. "Mommy and | are one” effect
differences between men and women tend to be small (Sohlberg & Jansson, 2002) or non
exigent (Hardaway, 1990). Nonethdess, it would be helpful if future studies were done with
more equa proportions of men and women, representing a broader range of age, ethnicity,
and socia background.

In concluson, we now report what we believe to be the first observations of persstent
complex effects of subliminal stimulation. These effects raise important ethical issues and have
exciting scientific implications.
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Footnotes

L partia ly reported as a Master's thesis by Thorn (1997).

2 In addition, 84 % of research psychologists surveyed by Greenwad (1992) did not
believe SPA effects were established. There were reasons to believe these scientists were
mistaken (Hardaway, 1990; Silverman, Martin, Ungaro, & Mendesohn, 1978; Weinberger &
Hardaway, 1990), but their skepticism discouraged lengthy speculation as to the longevity of
these purportedly non existent effects. Other arguments too indicated that we were on safe
ground measuring Sdf—-Mather Smilarity seven days dfter the sublimind stimulation, and then
using the datajust asiif they had been collected before stimulation, rather than after.

3 Sinceno long—term effects were expected in Experiment 1, the exact interval between the
sessions was not recorded for each participant beyond observing the lower 7 day limit and an
approximate 14 day upper limit.

4 Except for the memory data that were reported in Thorn (1997).

5 Outliers and deviant values were sought recursively to improve chances of retaining
homogeneous samples for analyss. Because this method diminates also obsarvations that
appear to be outliers only when the obvious ones are diminated, it can be mideading if
extreme observations are more numerous in one condition. There were 12 outliers or deviant
vauesin thetotd N = 171 "mommy and I"—groups and 10 in the total N = 194 control groups
(p=.42).

5 With the possible exception of a rdative absence of participants with very low Sdf—
Mother Smilarity scores in the M condition. Reandysis with dl participants below the lowest
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score in that condition excluded reduced the size of al corrdations, but preserved the pattern
(Table 4), with the MIO corrdation ill ten times larger than the next largest correlation.

7 Stronger correlations in the experimenta group would be expected however, if the effect
arose on account of an activated self-with-mother rdationd schema, and if early interactions
with ggnificant others shgpe working modds / relationd schemas that influence later
relationships. For recent supportive data see Roisman, Madsen, Henninghausen, Sroufe, and
Collins (2001; also Fraey, 2002).

8 Bday and Shevrin (1988) assarted that some conclusons drawn by researchers in
Subliminal Psychodynamic Activation might be in error, because evidence taken to show an
effect of the experimenta simulus might really show an effect of the control simulus. Logicdly
compelling data on that issue reguire experiments that include a no-siimulation condition, and
the practicd need for such a condition depends on the neutrdity of the assumedly neutrd
control simulus. It is interesting to note that dthough not dl corrdaions in our control groups
were low, many were. However, robust naturally occurring correlations between the measures
we employed may require samples that well represent the entire score range in the generd
population, i.e. including aso dinicaly disordered persons. The more paramonious
interpretation would seem to be that the higher corrdations in the experimenta groups reflect
experimentally increased corrdation in these groups, not reduced correlations in the control
group.

9 From a methodol ogical perspective, a quditative difference in results has been suggested
as a ussful way of showing that the procedurd difference between stimulation called sublimina
and gimulation caled suprdimind is vaid (Merikle & Daneman, 1998). Defining sublimindity
that way is not the only dternative, however. Methods for ensuring unawareness are various,
and include forced-choice awareness checks (e.g. Glassman & Andersen, 1999), post-
experimental interviews (eg. Chen & Bargh, 1997), and our participant reports of
unawareness and the threshold task.

10 A cavent regarding Sesson 2 is that the experimenter did not literadly accompany
participants to the lab building exit. However, this building contains no waiting rooms or other
amilar gpaces. The only way for participants to fill in their questionnaires there would have
been to actudly st down in outdoor clothesin adimly lit sairway and reply to the 101 items.
We do not regard this as likely to have happened.



Persistent Subliminal Activation 28

Table 1.

Experiment 1: Table shows per cent variance common to variables when
correlations were computed separately for the experimental vs. control groups.
SHf-Mother Smilarity and Memories of how mother acted (SASB) were both
correlated with depression (BDI).

MOMMY AND | PEOPLE ARE

ARE WALKING
DISSIMILAR
Sdf-Mother Smilarity and BDI 13 0
SASB Blame and BDI 57 13
SASB Attack and BDI 2 2

SASB Ignore and BDI 11 4
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Table2.

Experiment 2: Table shows per cent variance common to variables when
correlations were computed separately for the experimental vs. control groups.
SHf-Mother Smilarity, Memories of how mother acted (SASB), and the Hazan
and Shaver attachment measure were all correlated with depression (BDI).

MOMMY AND | MOMMY AND | PEOPLEARE

ARE ARE ONE WALKING
DISSIMILAR
Sdf-Mother Smilarity and 46 18 0
BDI
SASB Blameand BDI 30 15 5
SASB Attack and BDI 1 13 1
SASB Ignore and BDI 13 16 0
Hazan & Shaver Secure 40 23 0
Attachment and BDI
Hazan & Shaver Ambi- 17 18 5
vaent Attachment and BDI
Hazan & Shaver Avoidant 27 16 1

Attachment and BDI



Persistent Subliminal Activation 30

Table 3.

Experiment 3: Table shows per cent variance common to variables when correlations were
computed separately for the experimental vs. control groups. Self-Mother Smilarity was
correlated with the Hazan and Shaver attachment measure.

MOMMY AND | PEOPLEARE

ARE ONE WALKING
Sdf-Mother Smilarity and Hazan & 13 1
Shaver Secure Attachment
Sdf-Mother Smilarity and Hazan & 10 0
Shaver Ambivdent Attachment
Sdf-Mother Smilarity and Hazen & 3 0

Shaver Avoidant Attachment
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Table4.

Experiment 4, Self-Mother and Self-Father Smilarity: Table shows per cent variance
common to variables when correlations were computed separately for the experimental
vs. control groups. Self-Mother Smilarity and Self-Father Smilarity were correlated
with Fear of Intimacy (FIS).

MOMMY PEOPLE ONEARE MOMMY

ANDIARE ARE AND NDI ERA
ONE WALKING MOMMY | RN OAE
Sdf-Mother Smilaity 38 7 0 1
and FIS
Sdf-Father Smilarity 1 5 1 1

and FIS
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Table5a

Experiment 5, Baseline pre-stimulation results using questionnaires completed
by participants in their homes, Post-stimulation results using questionnaires
completed in our laboratory 10 minutes after subliminal stimulation, and Post-
stimulation results using questionnaires completed at home 10 days after
subliminal stimulation: Table shows per cent variance common to variables when
correlations were computed separately for the experimental and control group.

MOMMY AND | PEOPLE ARE

ARE ONE WALKING
Baseline (at home)
SASB Blame and BDI 1 1
SASB Attack and BDI 3 1
SASB Ignore and BDI 0 4
10 minutes Post simulation (labor at«
EMT Pogtivity in childhood memories 27 19
and Secure adult attachment scripts
10 days Post stimulation

(at home)
Sdf-Mother Smilarity and Secure Adult 52 2
Attachment (Collins & Read)
Sdf-Mother Smilarity and Ambivaent 52 1
Adult Attachment (Collins & Read)
Sdf-Mother Smilarity and Avoidant 49 2

Adult Attachment (Collins & Reed)



Table 5b.
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Experiment 5, Post-stimulation results using questionnaires completed by
participants in our department 4 nonths after subliminal stimulation: Table shows
per cent variance common to variables when correlations were computed
separately for the experimental and control group.

MOMMY AND | PEOPLEARE
ARE ONE WALKING
4 months Post stimulation
(laboratory)
Secure Adult Attachment 48 5
(Callins & Read) and BDI
Ambivaent Adult Attachment 4 4
(Callins & Read) and BDI
Avoidant Adult Attachment 45 35
(Callins & Read) and BDI
Sdf-Mother Smilarity and BDI 23 40
Sdf-Mother Smilarity and Secure Adult 26 1
Attachment (Callins & Reed)
Sdf-Mother Smilarity and Ambivaent 0 11
Adult Attachment (Collins & Read)
Sdf-Mother Smilarity and Avoidant 12 2

Adult Attachment (Collins & Read)





