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Summary
Aims
Based on a psychoanalytic model, we developed empirical research in the field of brief mother-baby
psychotherapy. The investigation is carried out at two different levels; one is the attachment
regulation in the mother-baby dyad (non verbal interaction) and the other one is narrative analysis of
the verbatim sessions using indicators that allow study of the capacity of the therapeutic dyad, mother
and therapist to reflect upon emotions based on the combination of emotion and abstraction patterns.
Within the highly complex pre-verbal interaction between mother and child, we usually disregard
hundreds of thousands of episodes. The mother daily performs a multiplicity of operations having no
awareness of their importance for the construction of the baby's self.
The use of empirical methodology to study in a microanalytic level this interaction and also the
therapeutic discourse will give us different information that can complement and enrich the clinical
view.

Methods
Sample
Ten mother-baby dyads have been selected at random from the regular treatment program at the
Pediatric University Hospital in Montevideo. The babies were aged from 3 to 18 months and showed
psycho-functional disorders. The mothers were offered to participate in a research program including
psychotherapeutic interviews. Their consent to participate in this project is verbally granted and
involves two different stages. In the first instance, a medical doctor asks the mother whether she
wishes to take part in a research program designed to study the relationship between the disease
process and the mother baby relationship. If the mother agrees, she receives clear information of the
goals of the study during the course of the first psychotherapeutic interview. The mother is also told
that the interviews will be recorded and the videotapes will be exclusively allocated to scientific
research purposes and are subject to strict confidentiality.
After the initial medical consultation each of the dyads received from 3 to 4 sessions lasting
approximately one hour. The interviews were fully videotaped (Altmann et. al) and transcribed
according to the transcription standards for the Spanish language (Mergenthaler & Gril 1996).

Procedure
1. The analysis of the text material is done using the Cycles Model Program CM (available from the
Ulm Textbank Web site). This program takes as an input the psychotherapy transcript and provides as
an output - besides various data files - a graphical representation of the session based on a 150-word

block segmentation showing the flow of Emotion-Abstraction Patterns and the embedded narratives
for patient language alone and for the speech of both participants. Additionally the speech proportion
is graphically shown. We will take the graph that shows the speech of both participants, therapist and
patient as a whole.
2. Rating of the attachment indicators according to Massie-Campbell's Scale following the word block
segmentation. (See Component study 1)

Results
The main results of this project showed that these brief interventions had an impact in the attachment
indicators from the first to the last session of each treatment in our sample of ten cases (20 sessions).
The fact that in the first interview the mother is establishing the relationship with the therapist can
make an impact in the attachment indicators because she could be more focused in the relationship
with the therapist than in the interaction with the baby. Nevertheless, as we have 7 variables to study
the non verbal interaction, if the mother is not looking at the baby, the interaction can be established
through other non verbal channels.
These results are close to the findings of studies carried out by Van Ijzendoorn and colleagues (1995)
which showed that short term focussed interventions in the attachment relationship between parent
and child can be more effective in achieving prevention than long-term unfocussed ones.
There are also ongoing projects studying the modification of the attachment classifications with highrisk samples. Peter Fonagy (1998) Erickson´s STEEP (Steps Toward Effective, Enjoyable Parenting)
(1996; Erickson, Korfmacher & Egeland, 1992) in Minnesota and Christoph Heinicke´s Home
visiting program at UCLA (Heinicke, Fineman et. al., 1999; Heinicke, Goorsky et. al., 1998).
We depart from a conception that overestimated the role of the narrative and the connecting patterns
as privileged moments in the verbal interaction (insight). The results show that there were no
significant correlations for verbal and non verbal measures. At the beginning of the project we
believed that the productive moments of the speech in terms of insight were also rich moments of
non-verbal interaction between the mother and the baby.
This study includes five component studies:

Component study 1: Comparing verbal exchange of mother and analyst and non-verbal interaction of
mother and babies with psychofunctional problems. An exploratory study based on the components of
the Cycles Model (Mergenthaler-Bucci) and the Infant's Attachment Indicators (Massie-Campbell
Scale) (1998-2000)
Component study 2: Effectiveness of brief psychotherapeutic mother-baby interventions (1998-2000)

Component study 3: Strengthening bonds in baby-caregiver dyads. Interventions in early stages of
development (2004)

Component study 4: Non-verbal interaction through play and affect regulation (2001)
Component study 5: Models of mother-baby interaction (verbal and non-verbal) in the
psychotherapeutic process. Micro analytic study with the application of a mathematical method (BoxJenkins). (2003-2004)
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Implications for psychoanalysis
We departed from a conception that overestimated the role of the narrative and the connecting
patterns as privileged moments in the verbal interaction (insight).
Words are the medium of psychoanalytic treatment, but the changes that are sought in treatment
involve perception, emotion, somatic systems, and action - how we perceive the world, what we feel,
what we do, not only, or not even primarily what we say.
The results showed us that there were no significant correlations for verbal and non verbal measures.
At the beginning of the project we also believed that the productive moments of the speech in terms of
insight were also rich moments of non verbal interaction between the mother and the baby.
Our conclusions about two different information processing modalities, the verbal processing through
the speech in the session, and the non verbal interaction between the mother and the baby as another
way of processing information are consistent with Wilma Bucci´s Multiple Code Theory. We consider
that these findings are relevant for psychoanalytic theory because they show the presence of two
independent and different ways of processing information, both of them contributing to the outcome
of the treatment. These two levels are continuously affecting each other: the struggle to symbolise the
non-verbal level can be seen as one of the major goals of psychoanalysis (Bucci, 1985, 1997), and the
nature of the symbolisation can then potentially affect the non-verbal level. Beebe & Lachmann
(1988, 1997) have referred to the perception-action level in infancy as a sensory-motor form of
"presymbolic representation". We distinguish between a symbolic representational level (discrete,
categorical, declarative) and a perception-action level (nonsymbolic, continuous, implicit, procedural)
in the organisation
Wilma Bucci states that "Cognitive scientists study mental events as hypothetical constructs inferred
from observable behaviour, rather than as subjective experience. The inner experiences of other
people, conscious and unconscious, are intrinsically unobservable events, which require some sort of
theoretical network to be understood. Subsymbolic processing is understood scientifically through
complex mathematical models (Rumelhart, 1989), but is experientially immediate and familiar to us
in the actions and decisions of everyday life" (Bucci, 2001)
We tried to integrate these two approaches in this research by showing non-verbal and verbal
interaction through both: the mathematical model which was obtained departing from the observable
behavior and the psychotherapeutic session. The interactive experiences between mother and baby
constitute the building blocks of mental representation. (Stern, 1995) Our findings show us their
interactional pattern (through the variables studied) in a specific psychotherapeutic process context.

This study constitutes an attempt to approach the organizational rules of the non verbal and verbal
systems in this mother-infant interaction. This allows us to be aware of certain sides of the
relationship that we cannot observe in the clinical session.
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COMPONENT STUDY 1: COMPARING VERBAL
EXCHANGE OF MOTHER AND ANALYST AND NONVERBAL INTERACTION OF MOTHER AND BABIES
WITH PSYCHOFUNCTIONAL PROBLEMS. AN
EXPLORATORY STUDY BASED ON THE
COMPONENTS OF THE CYCLES MODEL
(MERGENTHALER-BUCCI) AND THE INFANT'S
ATTACHMENT INDICATORS (MASSIE-CAMPBELL
SCALE) (1998-2000)
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Aims
In this project we aimed to prove the following hypothesis:
There are significant correlations for the verbal indicators in the mother and therapist's speech and non
verbal attachment indicators in mother- baby interaction. We expected to find correlation for the
verbal system and the non-verbal system.

Methods
The sample consisted of 10 mother-baby dyads. We looked at the first and last sessions of a brief
psychotherapeutic intervention (3-4 sessions). The goal of these psychoanalytically oriented
consultations with mothers and their babies is to help the mother to better understand her emotions,
especially when interacting with her child in the therapeutic situation itself, but also in a retrospective
manner when she reports narratives about past events including the baby. A psychotherapeutic
objective is to enable the mother to (re)adjust to her baby in direct response to its non-verbal
interventions by connecting the baby's gestures and behaviour with emotions and by verbal expressing
of such. The work takes into account both: the interpretation of meaning and different projections the
mother does on the baby and the observation of the interaction as it takes place in the session. These
psychotherapeutic interventions aim at the reorganisation of the mother-baby bond and do not attempt
to encourage regressive processes within the mother. (Altmann et. al. 1992, 2000).
To measure the verbal indicators we used the Cycles Model (Mergenthaler-Bucci) (See Component
1.1 for more information about this model). Non-verbal indicators were assessed with the MassieCampbell Attachment During Stress Scale (See Component 1.2 for more information about this scale)
The sessions were fully videotaped and segmented in blocks of 150 words according to the Cycles
Model.

Results
All linguistic and non verbal variables were correlated in a block by block basis (click here for more
information) No significant correlation was found for the verbal measures in the mother and
therapist's speech and the attachment indicators in the mother-baby dyad (Pearson correlation).

Conclusions
We moved away from a conception that overestimated the role of the narrative and the connecting
patterns as privileged moments in the verbal interaction (insight). The results show that there were no
significant correlations for verbal and non verbal measures. At the beginning of the project we
believed that the productive moments of the speech in terms of insight were also rich moments of non
verbal interaction between the mother and the baby. Our findings about two different information
processing modalities, the verbal processing through the speech in the session, and the non verbal
interaction between the mother and the baby as another way of processing information are consistent
with Wilma Bucci´s Multiple Code Theory. The Multiple Code Theory incorporates representations
and processes in all sensory modalities as well as motoric and visceral information as contributing to
the human information-processing system. The psychological meaning of an external event, a verbal
or perceptual stimulus is defined by the total set of modality specific verbal and non verbal reactions
that it typically evokes. These may include word associations, images of objects, non verbal motor
reactions and affective reactions. Our findings have practical implications for the implementation of
therapeutic strategies with populations under severe psychosocial risk. Practice-oriented research is
necessary in Uruguay; these findings can help to provide health care at low cost. Brief and effective
therapeutic interventions should be implemented (at this moment we are developing a manual to guide
these type of interventions). We are aware of the limited size of our sample in order to build general
guidelines. Nevertheless, according to the findings we have, we can suggest some ideas for the work
with dyads with the same characteristics of those belonging to our sample. According to these results
it seems to be important to stimulate the mother to develop non verbal communications with the baby,
especially through gazing, touching and vocalising. We also found that the use of an abstract language
is not helpful for the attachment relationship. The narratives and the reflective processes that took
place in the verbal exchange were of help for the attachment bond as all cases besides one had at least
one session considered as productive according to the "quality of cycles" criteria. Future research is
needed to determine the extend to which these results can be generalised, in order to integrate the
findings in a design of a training program that would enable the mothers profit from their own natural
resources to understand and relate to their babies.
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COMPONENT 1.1
Cycles Model (Bucci-Mergenthaler)

Referential activity (HIP): is defined as the activity of the system of referential connections between
verbal and non verbal representations. The referential activity measures assess the degree to which a
speaker is able to translate such experience into words in a way that will evoke corresponding
experiences for the listener. The measure tells us whether or to what extent non-verbal, including
emotional, experience is likely to be activated in the speaker's mind as he generates his discourse.
"The referential process is defined as the function of connecting non-verbal experience, including
emotional experience, with language (Bucci, 1997). The speaker (or writer) transforms inner
experience into verbal form; the listeners (or readers) transform the words of others back into their
own non-verbal representational systems. The referential process has central importance in any
discourse context, wherever inner experience -images, ideas, emotions, sensations- must be captured
and communicated in words." (Mergenthaler & Bucci, 1999, p. 339)
Emotional Tone (ETP): measures the density of emotionally tinged words within a given text unit
and thus serves as a marker for the activation of emotional schemata.
Abstract words (AWP): measures the density of abstract nouns and serves as a marker for reflective
processes
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COMPONENT 1.2: MASSIE-CAMPBELL SCALE OF
INFANT ATTACHMENT INDICATORS DURING STRESS
(MASSIE-CAMPBELL, 1984)

The indicators are defined as follows:
Gazing (GA): The eye-to-face contact within a dyad and the maintenance of this contact. E.g. The
infant initiates looking at the mother, the mother responds by smiling at the infant and showing
pleasurable affect.
Holding (HOL): The mutually reciprocated posturing of the infant and mother while the infant is
supported in the arms of the mother: the infant molds to the mother, the mother responds by
anticipating the infants wish to mold and matches the infants rhythm in regard to this movement.
Vocalizing (VOC): The making of vocal sounds for the benefit of the parent-infant dyad. The infant's
crying is considered a signal of dismay during stress, which alerts the parent to its tension.
Touching A (TOA): Skin-to-skin contact initiated by either parent or infant, not for physical support;
the infant reaches out to touch the mother; the mother responds by reaching out to the infant in a
rhythm appropriate to that of the infant.
Touching B (TOB): The withdrawal from skin-to-skin contact initiated by either parent or infant.
Touching A and B does not refer to contact in the service of holding, clinging, or body support.
Rather, it refers to playful grooming, affectionate, communicative, or other touching that may be
expressed by fingers, hands, feet, toes or face nuzzling.
Affect (AFF): The facial expressions signalling emotional states. An unclear, slightly anxious, alert,
attentive, or bland expression is considered typical of the individual under stress and is appropriate.
Proximity (PROX): The state of being near, close to or beside another. In the context of the Scale it
refers to the infants maintaining either physical or visual contact with the parent, and to the parents
maintaining physical contact or being immediately accessible to the infant. The responses in each
attachment modality are graded from 1 to 5 to indicate the increasing intensity of mother infant
involvement.
When the indicator measures the baby's behaviour, number 1 is preceded by the name of the
indicator, e.g. GAZ1, it we are talking about mothers behaviour number 2 is preceded by the
indicator, e.g GAZ2.
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COMPONENT STUDY 2: EFFECTIVENESS OF BRIEF
PSYCHOTHERAPEUTIC MOTHER-BABY
INTERVENTIONS (1998-2000)
Return to the overall summary of this research program

Aims
The study tested the following hypotheses:
- The psychoanalytically oriented psychotherapeutic interview has an effect in the attachment
indicators. Encouraging the mother to recall a narrative that integrates the baby's initiatives, gestures
improve the attachment and the quality of the interaction.
- The subjects change from the extreme points (insecure, avoidant, over anxious) towards the middle
range (secure attachment) if the attachment regulation gests better as an effect of the therapeutic
meetings.
As Massie & Campbell (1983, p. 19) state,"...This scale is not designed to produce a single correct
score. Ratings at 1, 2 or 5 of 2 or more behaviours on successive visits (2 or more) suggest the need
for a diagnostic evaluation of parents and infants ... Serially observed aberrant interaction warns that
the child may be at developmental risk."

Methods
To test this hypothesis the following studies were performed:
1. Computation of the absolute deviation from the mean for each case ( x-3). Massie and Campbell
interpret 3 and 4 as being the normal range, the scales themselves are clearly symmetrical having 5
points with 3 in the middle. We computed the mean for each scale for each session y = absolute (x-3)
2. We developed different ways of defining risk in attachment:
a.-Risk in block ( scores of 1, 2 or 5 in three indicators of seven in each block).
b.-Percentage of blocks with risk in the session
c.-Average index:- Amount of scores of 1, 2 or 5 in each block, divided by 7 indicators

Results
1. As a result we found that in the last sessions both mother and baby are closer to the middle range
(3: secure attachment), and all the attachment indicators are closer to the middle range in the last
sessions both in the mother and the baby. (See Component 2.1 for more details)
2. We found highly significant correlation for all the risk indexes. They all show a decrease in the risk
of attachment from the first session to the last one. We confirm the results of study 1. The main result
of this project showed that these brief interventions had an impact in the attachment indicators from
the first to the last session of each treatment in our sample of ten cases (20 sessions). The fact that in
the first interview the mother is establishing the relationship with the therapist can make an impact in
the attachment indicators because she could be more focused in the relationship with the therapist than
in the interaction with the baby. Nevertheless, as we have 7 variables to study the non verbal
interaction, if the mother is not looking at the baby, the interaction can be established through other
non verbal channels.

Conclusions
These results are close to the findings of studies carried out by Van Ijzendoorn and colleagues (1995)
which showed that short term focussed interventions in the attachment relationship between parent
and child can be more effective in achieving prevention than long-term unfocussed ones. P. Fonagy
states that "Short- term, nonintensive dynamic therapies are as or more helpful as intensive and longterm ones for non severe cases, but they are commonly associated with negative outcomes when
applied to more complex and difficult (multiply co- morbid) cases." Our sample is a population under
psychosocial risk and the patients were babies suffering from psychofunctional problems. We restrict
our findings for this population. No treatment can be equally applicable without modification to every
disorder. The way behaviour is organised, and the way two people co- construct their dyadic process,
is very sensitive to context." (Fonagy, 1998)
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COMPONENT 2.1: RISK IN ATTACHMENT

We consider a risk block (150 words) when 3 or more attachment indicators are rated as 1.2 or 5. 1Percentual risk index: The percentual risk index of a session is the percentage of risk blocks that the
session has: RBE, RMA, RT

BABY PERCENTUAL RISK (10 CASES)

MOTHER PERCENTUAL RISK (10 CASES)

COMPARISON OF FIRST AND LAST SESSIONS

AVERAGE RISK IN BLOCK: Is the number of 1, 2, or 5 in each blocks divided into 7 (number of
indicators).
The average by session of the average risk index will define another risk index by session.
IPPBE: Baby Percentage Index of Risk
IRPMA: Mother Percentage Index of Risk
IRPT: Percentage Index of Risk

AVERAGE RISK IN FIRST SESSION

AVERAGE RISK IN LAST SESSION

Quadratic index for risk: In previous indexes values 1, 2 or 5 were equally important.
Considering that 1 is a worse score than 2 and 5, we gave 2 and 5 the same weight.
As 3 and 4 are normal scores, we considered 3 as optimal attachment score.
We performed a quadratic index for risk in attachment adjusting a 2nd grade polynomial to these
conditions.
If we name risk in variable R(x) we take x as hypothesis. R(1)=R(5)=1, minim 3 and R(3)=0.
With these restrictions (and a strong asymmetry of the scale) we came to the following equation:

Example of Baby Risk in one block:

QUADRATIC INDEX

RCPBEF: Baby Quadratic Risk Index First Session
RCPMAF: Mother Quadratic Risk Index First Session
RCPTF: Total Quadratic Risk Index First Session
RCPBEL: Baby Quadratic Risk Index Last Session
RCPMAL: Mother Quadratic Risk Index Last Session
RCPTL: Total Quadratic Risk Index Last Session

COMPARISON BETWEEN FIRST AND LAST SESSION

Return to Component 2
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COMPONENT STUDY 3: STRENGTHENING BONDS IN
BABY-CAREGIVER DYADS. INTERVENTIONS IN
EARLY STAGES OF DEVELOPMENT (2004)
return to the overall summary of this research program

Aims
The purposes of this project are:
1. Early detection of psychofunctional risk factors in the baby and in the infant-caregiver interaction
that can affect the infant's development.
2. Early interventions in the infant-caregiver relationship aiming to reduce the probability of risk for
his/her integral health consisting on:
a) Brief psychotherapeutic interventions with mother- baby dyads.
b) Sensitise parents and caregivers to the use of their natural resources to promote healthy
development in the baby.
3. Collecting and systematizing information about the psychofunctional risk factors and attachment of
the consulting 0-2 year population at Social Welfare Institutions. (Banco de Previsión Social)
4. Based on this data (weaker items in the caregiver-baby relationship) produce guidelines for parents
and health workers about the protective factors in the infant-caregiver bond.

Methods
All the consulting population at the Mother-Infant Medical Center No. 1 of Banco de Previsión Social
(22,000 users in 2001, 23,000 estimated users for 2004) will receive information and be sensitised to
the protective factors in the caregiver-infant bond.
Early detection of psychofunctional risk factors in the mother/father/caregiver-baby bond that may
affect his/her development.
1. Application of Symptom Check List (Robert-Tissot et al, 1989) to 300 mother-baby dyads.
2. Application of the Attachment Scale in Stress Situations (Massie & Campbell, 1983) to 300
mother-baby dyads
3. Application of the Depression Scale (Center of Epidemiologic Studies of the United States, 1977)
to 300 mother-baby dyads
4. Psychological interviews of mother - baby dyads
5. Clinical and statistical analysis of the instruments that were applied
6. Selection of mother/father-baby at risk conjunctions
7. 5 Psychotherapeutic interviews with 100 mother-baby dyads at risk.
8. Evaluation with the same instruments applied for detection (Symptom Check List, Attachment
During Stress Scale (Massie-Campbell), Depression Scale (Center of Epidemiologic Studies of the
United States)
The transmission of the protective factors will be carried out with video tapes and information guides
distributed in the education and health centres in all the zone of influence.
This is an ongoing project backed up by UNICEF, Instituto Interamericano del Niño (OEA), and the
National Ministry of Public Health.

Results
This project is ongoing.

References
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COMPONENT STUDY 4: NON-VERBAL INTERACTION
THROUGH PLAY AND AFFECT REGULATION (2001)
return to the overall summary of this research program

We are grateful to Prof. Paulina Kernberg, Lina Normandin and Prof. Rainer Krause for their
enriching advice about this study.

Aims
The definition of affect used in the Massie-Campbell Scale was not precise, so we took an instrument
(the CPTI) that included the complexity of different affects in the play.
We aimed to test the hypothesis that the moments of play (Cornell Play Therapy Scales, P. Kernberg
et al., 1998) produce changes in the attachment scores as measured by Massie & Campbell.

Methods
1. Study of play
For this variable we will use the following scales of the Cornell Play Therapy Scales:
a. Segmentation of play activity
b. Dimensional analysis of the play activity segment
b.1 Descriptive analysis
b.2 Structural analysis: affective and dynamic components.
2. Study of the non verbal indicators according to Massie-Campbell Scale.
An overall measure of the infant and mother attachment indicators will be averaged per block. Good
attachment scores for mother and baby in the same block will show the capacity of the dyad to
interact properly.
To test this hypothesis the following studies were performed up to date:
a) Definition of Play activity from 6-18 months
b) Reliability analysis. As part of the procedure we decided to study the non verbal determinant
indicators in each individual before correlating the variables with the CPTI.
c) Single case study (descriptive analysis).

Results
a) Definition of play activity from 6-18 months
We consider play activity in the developmental phase we are studying (6-18 months) when two or
more of the characteristics named by Paulina Kernberg are observed:
1) an expression of intent (eg. Gaze with interest), a vital attitude expressed in the expression of his
gaze and different sensory channels
2) actions indicating initiative, such as trying to reach an object, searching
3) An expression of specific positive or negative affects such as glee, delight, pleasure, surprise,
anxiety or fear
4) Focused concentration with toy or person (may be in response to therapist's activities)
5) Purposeful use of toys, objects, own body, therapists or parents body or physical surround
The capacity to maintain the play with attention, pleasure, interest and curiosity defines a "creative"

play in the infant. In the first stages of development the play activity is related to functions such as
feeding, sleeping, bath, etc.
b) Reliability analysis
6 raters segmented the vignettes and classified the infants activity, identifying the Play Activity
segments (Kernberg et al., 1998)
Results of reliability analysis: Kappa inter-judge agreement: mean (0,59), range (0,20-1,0) We found
one of the judges (nº6) had low agreements and eliminated this problem, resulting in an average
agreement of: 0,78, range: 0,25-1,00
c) Single case descriptive analysis
This is an ongoing study. This type of analysis corresponds to the non-verbal symbolic and subsymbolic interaction.
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COMPONENT STUDY 5: MODELS OF MOTHER-BABY
INTERACTION (VERBAL AND NON-VERBAL) IN THE
PSYCHOTHERAPEUTIC PROCESS.
MICRO ANALYTIC STUDY WITH THE APPLICATION
OF A MATHEMATICAL METHOD (BOX-JENKINS).
(2003-2004)
return to the overall summary of this research program

Aims
Regarding our previous results (no correlation between verbal and non verbal interaction) our aim was
to test the following hypothesis:
There is a cross-lagged relation between the verbal exchange as measured by the Cycles Model
(Mergenthaler) and the Attachment indicators as measured by Massie-Campbell (non-verbal).
We focused on the following questions:
- How the different relationships between verbal and non verbal variables take place?
- Which variables produce an effect in the mothers mind?
- How does the mother response to the child's behaviour: in a non verbal way or in a verbal way and
how many lags after?

Methods
To test this hypothesis the following studies were performed for one case:
Find an unidimensional time series model for each variable in each case.
Steps performed:
1. Estimate missing values using linear interpolation
2. Differentiation of series
The objective of this procedure is to get rid of the trend of the drift. (So we partialize correlations and
the mean of the different series is disloaded.) Stationary series will be obtained
3. Calculate Autocorrelation function and Partial autocorrelation function for each individual
and each variable (240) to identify models (ARIMA)
The first objective was to find a time series for each variable in each individual. We used the Box &
Jenkins method (Box & Jenkins, 1976). Firstly we took first order differences to get rid of the trend
and then we used the auto-correlation function (ACF) and the partial auto-correlation function
(PACF).
4. Estimation of models
Essentially, two types of time series were identified:
- auto-regressive order one (AR1)
- random walk (RW).
The auto-regressive model order one (Yn= a+b Yn-1+Et) ties linearly the value of a variable with its
value in the time t=n with it's value in the time t=n-1 at less than a white noise. This means that what
happens a lag before affects linearly what is happening in the actual lag.

The random walk model means that the difference between the value of a variable in t=n and its value
in t=n-1 is a white noise.
Then we estimate the parameters and the adjustment of the models.
5. Multivariate series to identify these models (see Component 5.1 for more information). The aim
of the multivariate analysis is to find prediction models of each variables with the time series of the
other variables. For the identification of the causal variables, and the identification of the time in
which they predict we did a cross lag correlation. Then we estimated the models and studied their
relations. The Box & Jenkins method allows us to make causal inferences about the interaction of this
mother-baby dyad in the psychotherapy sessions.

Results
We observed that in this case verbal and non verbal variables correlated in a cross lagged way (see
component 5.2 for more information).
We can see how subsymbolic systems determine the symbolic system in this complex mathematical
model (see component 5.3 for more information).

Conclusions
In this single case study we found mutual influence between both systems: the variables that influence
the verbal system are all non-verbal, and one of the verbal variables influences the non-verbal system
(emotional tone). These findings, together with our conclusions from the study of ten cases
"Comparing verbal exchange of mother and analyst and non-verbal interaction between mothers and
babies with functional problems (component study 1)" in which we found that there are two different
information processing modalities, the verbal processing through the speech in the session, and the
non verbal interaction between the mother, are consistent with Wilma Bucci´s statements that "These
two levels are continuously affecting each other: the struggle to symbolise the non verbal level can be
seen as one of the major goals of psychoanalysis, and the nature of the symbolisation can then
potentially affect the non verbal level." (Bucci, 1997)
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COMPONENT 5.1: MULTIVARIATE MODELS CASE Nº7

GAZ1(t)=-0,65 PROX2(t-3)-0,71 PROX1(t-1)+0,63 PROX1(t) R2=0,45
VOC1(t)=1,09 AFF2(t)+0,50 AFF1(t-1)-0,30 GAZ2(t) R2=0,36
TOA1(t)=0,27 TOB2(t)+0,73 TOB1(t)-0,48 HOL2(t)+0,96 HOL1(t-2)+0,36 AFF1(t-3) R2=0,87
TOB1(t)=0,39 TOB2(t)+0,14 TOA1(t)-2,81 ETP(t-1) R2=0,59
HOL1(t)=0,57 HOL2(t)+4,42 ETP(t) R2=0,52
AFF1(t)=-0,41 HOL2(t-1) R2=0,23
PROX1(t)=0,89 VOC2(t)+0,26 GAZ1(t) R2=0,54
GAZ2(t)=1,33 PROX2(t-2)+1,17 AFF2(t) R2=0,29
VOC2(t)=-0,34 PROX1(t-1)+0,35 PROX1(t)+0,12 GAZ1(t-1) R2=0,75
HOL2(t)=0,72 HOL1(t)+6,18 ETP(t-1)-0,19 TOA1(t) R2=0,67
TOA2(t)=0,87 TOB2(t)-0,65 HOL2(t)+0,49 HOL1(t-1) R2=0,63
TOB2(t)=0,9 TOB1(t) +0,62 TOB1(t-1)+0,18 TOA2(t) R2=0,81
AFF2(t)= 0,13 VOC1(t)-0,20 TOB2(t) R2=0,34
PROX2(t)=-0,30 TOB2(t-3)-0,19 TOA2(t-2) R2=0,33
HIP(t)=-0,12 TOB1(t-1)-0,12 AFF2(t-3)-0,05 GAZ1(t) R2=0,37
ETP(t)=-0,01 TOA2(t-3)+0,02 HOL1(t) R2=0,30
AWP=0,002 TOB1(t-1) R2=0,11

Non verbal
GAZ1: Baby Gazing
VOC1: Baby Vocalizing
TOA1: Baby Touching A
TOB1: Baby Touching B
HOL1: Baby Holding
AFF1: Baby Affect
PROX1: Baby Proximity
GAZ2: Mother Gazing
VOC2: Mother Vocalizing
TOA2: Mother Touching A
TOB2: Mother Touching B
HOL2: Mother Holding
AFF2: Mother Affect
PROX2: Mother Proximity

Verbal
ETP: Emotional Tone of the Patient
AWP: Abstract Word of Patient
HIP: Referential Activity of patient
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COMPONENT 5.2: VERBAL-NON VERBAL
CROSS-LAGGED CORRELATIONS

TOB1 correlates ETP in lag t-1. R= -0,33
HOL1 correlates with ETP in lag t. R= 0,33
HOL2 correlates with ETP in lag t-1. R= 0,35
HIP correlates with TOB1 in lag t-1, R= -0,40; with AFF2 in lag t-3, R= -0,32 and GAZ1 in a
simultaneous lag. R= 0,33
ETP correlates with TOA2 in lag t-1, R= -0,21; and with HOL1 in lag t, R= 0,33; AWP
correlates with TOB1 in lag t-1. R= 0,33
Three indicators influence referential activity of the mother:
HIP(t)=-0,12 TOB1(t-1)-0,12 AFF2(t-3)-0,05 GAZ1(t) R2=0,37
less expression of her emotions three lags before (affect 2)
less rejection of the physical contact one lag before of the baby
less gazing in the same lag of the baby
The emotional tone of the mother is influenced by two indicators:
ETP(t)=-0,01 TOA2(t-3)+0,02 HOL1(t) R2=0,30
her less physical contact three lags before with her daughter
and the baby´s holding in the same lag
Holding is the only baby´s indicator that shows an influence on the mother´s emotional tone.
In this case the models found for the nonverbal variables are better determined (R2=0,23-0,87) than
those found for the verbal variables (R2= 0,11-0,37).
return to component 5
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COMPONENT 5.3: MOTHER-BABY INTERACTIONAL
PATTERN. CASE Nº7

t=0: same lag
t=1: one lag before
t=2: two lags before
t=3: three lags before
Non verbal
GAZ1: Baby Gazing
VOC1: Baby Vocalizing
TOA1: Baby Touching A
TOB1: Baby Touching B
HOL1: Baby Holding
AFF1: Baby Affect
PROX1: Baby Proximity
GAZ2: Mother Gazing
VOC2: Mother Vocalizing
TOA2: Mother Touching A
TOB2: Mother Touching B
HOL2: Mother Holding
AFF2: Mother Affect
PROX2: Mother Proximity

Verbal
ETP: Emotional Tone of the Patient
AWP: Abstract Word of Patient
HIP: Referential Activity of patient
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