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Preface

The study of nonverbal communication attracted enormous interest during
the 1960s and 1970s. Compared with this period, fewer studies are current-
ly published which use behavioural observation in order to understand
processes of communication. It seems as if more attention is being given to
asking people about their perceptions and interpretations of nonverbal
behaviour instead of studying conditions which actually elicit the be-
haviour. One can only speculate about the reasons for this development.
One could be that a behaviour is difficult to observe and, moreover, may be
caused by many conditions. In contrast, our perceptions tend to unify the
phenomena around us and make them consistent. Thus, perception of
behaviour yields a clearer picture of seemingly homogeneous phenomena
whereas when they are systematically observed they confront the researcher
with an awkward and disappointing variablity.

This book takes up the problem of how changing psychological states
influence nonverbal behaviour. It stresses the analysis of behaviour as it
occurs during dialogues and attempts to describe and explain the variety in
nonverbal behaviour and its function during communication.
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and advised me on behaviour theoretical issues.
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have been possible. Their willingness to take part in the investigation at a
time when they were heavily burdened, their interest and openness were a
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1 Introduction

To understand what man is experiencing, to recognize and discover the
feelings and intentions of the other is essential for our existence as social
beings.

In clinical psychology and psychiatry, observation and knowledge of
affective states is a necessary basis for the therapeutic practice. For both the
lay understanding and the clinical evaluation of affective states, nonverbal
behaviour plays a major although mainly implicit role.

Investigating nonverbal behaviour in depression involves different closely
related problems. From the perspective of clinical psychology it is of interest
to what extent disorders become manifest in communicative behaviour. The
question is whether this behaviour can reliably indicate changes in the
emotional state. This problem is based on the widely discussed classical
controversies about the expression of emotions. That is, the relationship
between subjective experience or inner states and observable behaviour. Is
there a differentiated “expression of emotions” as postulated by Darwin
(1872), or does one have to continue to agree with Landis (1924), that
behaviour does not allow specific and reliable inferences from behaviour to
experienced emotions or affects.

From a social psychological viewpoint the communicative function of
behaviour is of special interest. Behavioural signals contribute to our mutual
understanding during social interaction.

Thus, from the clinical and social psychological perspective, two different
functions of the behaviour are important regarding the expression of mood:
the indicative function, i.e. its significance as a source of information, and
the communicative function, i.e. its significance as a means of understand-
ing each other.

1.1 Preliminary remarks on depression

Depression as a psychological condition is predominantly characterized by a
depressed mood. Nearly everybody experiences such a depressed mood,
more or less intensely, and more or less frequently. For a substantial part of
the population, however, a clinically significant depressive disorder has to
be expected at some point during their lifetime.

According to epidemiological studies, at a given point in time about

1



2 Introduction

4-7% of the population suffer from a depression that needs professional
treatment (Dilling & Weyerer, 1978; Boyd & Weissman, 1982; Weissman,
Myers, Leaf, Tischler, & Holzer, 1986). There is evidence of an increase in
the rate of depression in the western countries, especially in young adults
(Klerman, 1986).

Point prevalence, i.e. the proportion of individuals at the point of time of
investigation diagnosed as suffering from neurotic depression is, according
to, for example, Dilling & Weyerer 12.8% of the population examined in
southern Germany. There is agreement across various epidemiological stu-
dies that a significantly higher proportion of women than men suffer from
depression.

Psychological functions are altered along with the depressed mood, in
particular retarded thinking combined with negative thoughts and psycho-
motor retardation. These may be additionally accompanied by other physic-
al and mental ailments.

It is to be expected that during depression changes in affective states, in
cognitive and conative functions, are accompanied by changes or character-
istics of nonverbal features. Considering the changes in wellbeing as they
occur in depression, an association between subjective experience and be-
haviour should become clearly evident.

1.2 General outline of following chapters

Chapter 2 covers theoretical aspects of the relationship between nonverbal
behaviour and psychological disorders. The clinical relevance of nonverbal
behaviour, the differentiation of indicative and instrumental functions of
behaviour, and the concept of multi-channel expression and impression are
the main points to be discussed. Chapter 3 describes relevant studies on
emotional experience and social interaction in depression. The question of
“mood transference” and the instrumental and indicative functions of “de-
pressive behaviour” seem of paramount interest to us .

In chapter 4, the general procedure of our longitudinal study, the charac-
teristics of the examined individuals and the specific parameters of the
measured behaviours are described.

Chapters 5 to 7 deal with the various nonverbal behaviours investigated.
Although these behaviours, such as gestures, facial expression, etc. consti-
tute as a whole what is understood under the general term “nonverbal
behaviour”. They have different functions and meanings and they require
different methods of analysis.

Chapter 5 deals with facial expression in depression. The general quan-
titative results and the facial patterns as obtained through a cluster analysis
are described.

In chapter 6, gaze and speech are examined as closely coordinated modes
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of behaviour. Individual time series correlations are used to encapsulate the
individual specific relationships between behaviour and subjective well-
being. In contrast, the coordination of this behaviour points to a stable
control mechanism, unaffected by depression.

Chapter 7 looks at gestures, especially speech-related gestures in connec-
tion with depression.

Chapter 8 should clarify the individual relationship between nonverbal
behaviour and the depressive state via examplary case studies.

The nonverbal patterns, which emerge when combining all these charac-
teristics, are described in chapter 9.

In conclusion, chapter 10 discusses the implications of individual specific
nonverbal expression for the inference of internal states and for interperson-
al communication. Special reference will be made here to idiographic and
nomothetic approaches within behaviourally oriented diagnostics. The find-
ings will also_raise the question as to how we communicate with others
using non-verbal signals in an individual specific way.

Since different theoretical concepts and methodological approaches are
required to account for the various phenomena one should not expect to
find a unified theory of nonverbal communication. Our investigation of
nonverbal behaviour during the course of depression should contribute to
clarification of the following problems:

what is the relationship between psychological states and behaviour, i.e.
to what extent can observed nonverbal behaviour be considered a valid
indicator of mood states

what are the consequences for behavioural diagnostics using clinical
observation of such nonverbal information?

Above all, how do individuals convey their psychological states nonver-
bally to their social environment and thus communicate their affective
states?



2 Relating nonverbal behaviour to
psychological disorders

One cannot expect that there exists a simple relationship between nonverbal
behaviour and psychological disorders. Both nonverbal behaviour and sub-
jective experience involve complex structures and processes and it is also
likely that their relationship is of a complex nature.

Up to the present, it is not clear how close the relationship between
internal processes and overt behaviour has to be considered, and to what
extent nonverbal behaviour can validly differentiate between psychological
processes. No close or unambiguous relationship between nonverbal be-
haviour and depression was found in most of the empirical and ex-
perimental research.

Before discussing specific clinical aspects, a closer look at some general
characteristics of nonverbal communication seems appropriate. What are
the functions of the behaviour and which theoretical concepts can be taken
as a framework for our questions?

2.1 Communication

“Communication” denotes a process by which information is exchanged
within or between biological systems.

A characteristic of human commmunication is the reduction of uncertain-
ty (Berger, 1979). As we become more informed about an individual’s state,
feelings, intentions, and attitudes our uncertainty about the person is re-
duced. By stimulating the social environment through social behaviours,
one elicits reactions from the other thus reducing one’s own uncertainty.

“Communication” includes a directed transfer of information and thus
an influx of a sending to a receiving system. An interaction is characterized
by reciprocal transfer and influence between at least two systems.

Concepts of technical communication seem to be useful when represent-
ing interpersonal communication. According to the model of bi-directional
communication (Neuburger, 1970), a message is “encoded” by a sender
transmitted through a “channel” and “decoded” by a receiver (see Fig. 2.1).

Errors in this communication chain may occur during encoding as well as
during decoding. When a person is not able to show that he is angry or
cannot refuse anything, it can be regarded as an error of encoding. An
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EmODlM':I —| CHANNEL —+|DECODING

SENDER/
RECEIVER

SENDER /
RECEIVER

ECODIN?I‘—— CHANNEL <+ |ENCODING|

Fig. 2.1 Model of bidirectional communication -

inability to interpret expressions of feelings or intentions can be seen as an
error in decoding.

Notions like “sign”, “signal”, “code”, “information” which are related
to communication, will be used here in a way analogous to the terminology
in technical communication (Cherry, 1957/1961; Klaus, 1969; Scherer,
1980; Ellgring, 1983). Signs denote the elements of a piece of information.
In signals, this information is materially represented. Nonverbal behaviour
may potentially be such a signal. As an example, the information of an
emotion can be expressed in a facial behaviour which in this case would be a
signal. A code matches signs of one set to the signs of another set. Since
there rarely exists an explicit code for nonverbal behaviour, the meaning
can hardly be defined unambiguously. A message generally denotes a piece
ofdinformation directed towards another individual or a group of indi-
viduals.

Nonverbal communication

The concept of “nonverbal communication” is somewhat infelicitous since
it describes both a class of behaviours (facial behaviour, gestures, voice, etc.)
and their functions (transmitting information to others). A similar problem
exists for the notion of “expression” or “expressive behaviour”. Again, a
behaviour is described, for example, facial activity together with its func-
tion, i.e. an externalizing of psychological processes into the behaviour.

Indicative and instrumental function of bebaviour
Despite these ambiguities, we will maintain the concept of “nonverbal
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communication” for the phenomena under study. Two important compo-
nents are covered: One is the “indicative function” where psychological
processes become potentially manifest in the behaviour. The other is the
“instrumental function” which points to the social consequences of the
behaviour during interaction. This includes the potential to transmit in-
formation via behaviour and, thus, an influence on the other.

These functions correspond closely to those proposed by Biihler (1934/
1965) for language: namely, the communicative or “appellative function”
and the expressive function. In a similar way, the twofold function of our
means of communication is conceptualized by Ploog (1969). Behaviour
expresses internal states and changes the motivation of the other by corres-
ponding processes of impression.

A similar distinction is made by separating communicative, informative
and interactive functions of nonverbal behaviour. A behaviour is seen as
communicative if a sender intentionally directs information to a receiver,
e.g. a gesture to show the way. An informative behaviour informs about the
state of an individual without an intention to exchange information and
without a reaction of the other as a necessary condition. Blushing is an
example of this. Finally, a behaviour could be seen as interactive if it
influences the other even though the information is not directed towards
him. An example is unintentionally bumping into someone. Criteria prop-
osed to differentiate these functions are: the presence of a common code
(von Cranach & Vine, 1973); an intention to communicate (Ekman &
Friesen, 1969a; Wiener, Devoe, Rubinow & Geller, 1972; Best, 1978, p 139
etc), or the presence of a goal-directed behaviour (MacKay, 1972; Scherer,
1980). None of these criteria is very satisfying. Distinctions which in princi-
ple may be possible are hard to ascertain for an actual behaviour.

Intention as a criterion for communication

Neither the “intention” of a message nor “goal-directedness” are criteria
which unequivocally distinguish communicative from other behaviours. It
appears not to be fruitful to equate nonverbal communication with linguis-
tic communication which at the same time is conscious and mostly inten-
tional. Only a narrow range of communication within a species would be
covered. In addition, intentions are difficult to validate in subhuman species
(Hinde, 1972, pp. 86-94). For the same reason, the criterion of goal-directed
behaviour would only partly resolve the problem.

On the other hand, it seems to be of little value to encompass any kind of
behaviour as communicative arguing that potentially it contains informa-
tion (Watzlawick, Beavin & Jackson, 1968). Such a classnflcanon would
lose any value for differentiating behavioural phenomena.
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Behaviour as a directed signal

According to the ethologist, Altmann (1967, pp. 326ff) behavioural pat-
terns are to be regarded as communicative if they influence the behaviour of
other group members, i.e. if their occurrence changes the probabilities of
reactions in other individuals. In a given situation a behaviour as part of a
communication should transmit information and, thus, establish a rela-
tionship between a sender system and a receiver system.

Since it is impossible or at least requires great effort to specify intentions,
etc. the nonverbal behaviours studied later are regarded as potential bearers
of information in a social interaction. When investigating behaviour in this
way as directed signals in social interaction, we refer to its indicative and
instrumental function. Both functions play a role when asking what the
relationship is between nonverbal behaviour and depression. The in-
strumental function points to the potential of an individual to communicate
a depressive state to the environment, thus eliciting certain reactions such as
increased attention. From the indicative function, on the other hand, it
follows that related others or observers can infer the state from the be-
haviour. Both functions are simultaneously present in a behaviour proper.
The momentary role of the interactants determines which functions are
relevant, ;

2.2 Multimodal expression and impression

Characteristic for the concept of nonverbal communication is the assump-
tion that various behavioural elements are working simultaneously in their
respective channels forming a system. The different signals together consti-
tute a message. During social interaction several modalities are simul-
taneously available for information transmission. We listen to somebody
and see him at the same time. During talking we gesticulate and change our
face. Even a blind person makes use of verbal content together with para-
linguistic information. Various modalities are simultaneously activated dur-
ing social communication, involving their respective effectors and receptors.

\

Effectors Following the general model of communication described above,
modalities of expression can be described as effectors. These effectors are
represented in the observable behaviour of the sender. Such effectors are
facial behaviour, gaze, gestures, movements of feet or legs, body posture,
physical distance to another individual, body or skin contact including
haptic, temperature and moisture features and odours. Vocal nonverbal
Flements, loudness, intonation etc. of the voice and paralinguistic features,
including pauses, are potential bearers of information as well (Duncan,
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1969; Argyle, 1975; Wiener et al., 1972; see Handbooks edited by Scherer
& Ekman, 1982 and Siegman & Feldstein, 1987).

Receptors and channels All sensual modalities — seeing, feeling, smelling,
hearing — are to be considered as receptors of information that contribute to
the impression of a receiver. Correspondingly, information is transmitted
via the acoustic-audio, optic-visual, haptic, thermic, chemic-gustatonic and
chemic-olfactory channels.

How these effectors, channels and receptors are to be studied is a matter
of continuous scientific debate. The structural approach and the ex-
perimental quantitative approach may be regarded as two prototypes used
in nonverbal communication research.

Structural and experimental-quantitative approach

Since during social interaction different modalities are involved in transmit-
ting information simultaneously it seems obvious to analyse them within the
context and with reference to each other. This has been attempted in the
structural approach (e.g. Scheflen, 1966, 1973; Goffman, 1969; Kendon,
1970; Duncan & Fiske, 1977). The structure of various behavioural levels
determines the meaning of single behavioural elements. The meaning is
given by the context but is not accessible when one looks at the elements in
isolation.

The experimental-quantitative or “‘external variable” approach (Duncan,
1969) recognizes the necessity of simultaneous analysis of different be-
haviours to understand the communicative meaning as well. However, it is
aimed at systematically isolating defined external variables and their influ-
ence on the behaviour, namely operationally defined behavioural para-
meters (e.g. Mehrabian & Wiener, 1967; Ekman & Friesen, 1969a; Scherer,
1979a; Krause, 1981). The “Lens Model” for the perceptual phenomenon
of size constancy, originally developed by Brunswik (1956) and expanded
by Scherer (1978) for nonverbal communication gives a frame of reference
for an experimental-quantitative approach that encompasses multimodal
expression and impression processes.

On the sender’s side, traits and states are expressed in a process of
encoding by various distal indicators. On the receiver’s side, judgement
results from impression processes whereby various behavioural aspects are
processed as proximal percepts. Thus, in a simplified way the state of the
sender expands into a complex expression and is summarized by the receiv-
er’s impression (see Fig. 2.2, p. 9).

This model suggests a “‘multi-channel analysis” on both the sender’s and
the receiver’s side since a state may be expressed in various behaviours
simultaneously and the impression may combine a variety of aspects into a
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judgement. This model will be used in the following study as a frame of
reference for the expression of a depressed state.

2.3 Relationship between psychological state and behaviour

The Lens Model does not explain how the relationship between a trait or
state on the one hand and distal indicators on the other hand can be
conceptualized. The same holds for a judgement or inference and its rela-
tionship to proximal percepts. Since it is impossible to discuss all possibili-
ties fully, only three models directly relevant to our problem will be men-
tioned: a monotonous relationship model, an additive model, and a model
of a “logical or-connection” of psychological state and behaviour.

Monotonous relationship model

A model of a monotonous relationship assumes that changes in the psycho-
logical state are linked to behavioural changes. As an example a more severe
state of depression would result in less gaze at another person during a
conversation; vice versa improvement of the state would be accompanied by
more eye contact. Besides being intuitively plausible it is an open empirical
qQuestion in which way such a model might be usable for nonverbal be-
haviour in depression.
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Additive model

Another form of a relationship which does not necessarily contradict the
monotonous relationship model would assume that the more pronounced
the change of the psychological state the more elements of the total nonver-
bal behavioural repertoire are affected. The more depressed a person is the
more nonverbal elements would show peculiarities according to this model.
This would imply for a mild depression that some nonverbal components
* like facial expression could be changed, whereas in a severe depression more
components like facial behaviour, gaze and gestures would be altered.

It would also be in accordance with a monotonous relationship model if
all behaviours were changed at the same time to different degrees, depend-
ing on the severity of depression.

According to a widely held argument in psychology, the sum of single
items defines the intensity of a general attribute. Concepts of classical
questionaires follow such an additive model. The more items (with partly
divergent contents) of a depression inventory (e.g. Beck Depression Inven-
tory, Beck, Ward, Mendelson, Mock & Erbaugh, 1961) are answered in the
direction of depression the more the person would be described as depress-
ed. The sum or the weighted sum of the items indicates the degree of
depression. For nonverbal behaviour, such a weighted sum of single be-
havioural elements has been proposed, for example, by Mehrabian (1969,
1972) to indicate a social status.

Again, it is an empirical question if this model adequately describes the
degree of nonverbal changes depending on the severity of depression.

Model of “Logical or-connection”

As an alternative, the relationship between a psychological state and non-
verbal behaviour may be described by a model of “logical or-connections”
(more precisely: and/or-connections). According to this model a person may
express a depressed mood in the face or in the gaze or may have a reduced
speech rate. These nonverbal elements can express the state each on their
own or in combination without the necessity of a hierarchical structure to
exist. In contrast, a hierarchical model would assume that one behaviour
dominates the other depending on the sensitivity to changes in inner states.
Assuming a hierarchical model a depressed state would, for example, firstly
be seen in the face, then in gestures and other behaviour. A hierarchical
model would resemble in some respect an additive model described above.
In contrast, a model of “logical or-connections” would allow behavioural
components to vary independently of each other together with a psycholo-
gical state. These considerations will be taken up in the discussion of the
longitudinal study presented later.
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Display rules and control of behaviour

The voluntary control of behaviour is to be seen as a major factor modifying
the relationship between behaviour and psychological states. Thus, nonver-
bal behaviour may be regarded as an immediate expression of psychological
processes and a controlled conscious display toward the other (Leyhausen,
1967; Ekman & Friesen, 1969a, Krause, 1981, pp. 22ff). A person smiles
toward the other instead of letting the anger become apparent or tries to
hide the bad mood in the presence of a superior yet allows this mood to
come through at home.

Nonverbal behaviour conforms to social norms and rules (Wundt, 1905
p. 285; Ekman & Friesen, 1974), which determine when and how an
emotion may be displayed. Depending on these rules, emotional displays
according to Ekman & Friesen (1974), may be intensified, diminished,
neutralized or masked by other emotions. The control of behaviour is part
of learned social strategies which serve to build up our self-presentation to
the outside world (cf. Goffman, 1959). An observation made by Kraepelin
(1896) about the behavioural control of depressed patients shows the im-
portance of this mechanism for our problem.

In his conduct the patient is orderly most of the time, is able to control himself when
being with friends, is able to hold conversations and can be distracted for a short
while by external stimulation... (p. 648, translated by H.E.)

Thus, the control of behaviour has to be taken into account when interpret-
ing changes during depression.

Loss of redundancy
By control of behaviour the individual tries to resolve a conflict which
emerges from antagonistic tendencies to give immediate expression, of its
state on the one hand and behaving according to internalized social norms
on the other. In emotional unaffected situations various nonverbal elements
combined with verbal behaviour provide homogeneous and redundant in-
formation. A loss of redundancy characterizes a conflict situation (Krause,
1984). In this way, anger might be concealed in the verbal behaviour, and
manifests itself, however, in parts of the nonverbal behaviour. This loss of
redundancy can also be seen in a simultaneous expression of a conflicting
motivational state. An example of this is a dog’s expression displaying
simultaneous fight and flight tendencies as described by Lorenz (1963). It is
an open question whether the experience of conflicts during depression is
expressed in complex behavioural patterns.

Even if one takes into account that display rules govern at least in part the
behaviour during depression, one should expect a clear expression when the
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depressed mood becomes very intensive. There will not be enough energy
left for the control of behaviour. Under these circumstances, the mood
becomes the major influence on behaviour. As Wundt (1905) put it: “The
influence of the will, however, generally fades when the emotion increases
to high degrees. Also [cultural man] mostly succeeds in only veiling the inner
state, rarely in totally hiding it.” (p. 2835, translated by H.E.).

On the whole, however, both factors have to be taken into account as one
cannot simply expect a “pure” expression of mood. Control of one’s own
behaviour, display rules on the one hand, and the psychological experience
on the other can counteract at a given moment.

2.4 Disorders in communication

Disorders in communication have to be studied along with the psychologic-
al problems during depression. Before describing these disorders of com-
munication the concept of disorder as it is used here should be explained.

According to the general model of communication disorders in this
domain refer to the processes of encoding, transmitting of information, and
decoding. Given our problem, we will mainly analyse disorders of encoding
from the position of the sender and on an individual level.

Disorders in communication can be described on various levels. A sender-
receiver unit could be the unit of analysis. Here, one would assess a lack of
correspondence between information sent and received. This, however, is
only possible if the nature of the message itself as well as the way in which it
is perceived, processed, and interpreted is known. The error in communica-
tion may then be deduced when comparing the sent with the received
message.

Before analysing on a dyadic level it seems advantageous, from a clinical
point of view, to explore individual determinants of the behaviour first in
order to understand the operation of a disturbed interaction. Table 2.1 lists
some aspects of disorders in communication as they appear relevant.

Social skills take a special place since a lack of social skills may be due to
deficits in encoding and decoding of social signals (cf. Argyle, 1979). Va-
rious training procedures have been proposed to improve these skills for
depressed individuals and others (Lewinsohn, 1974; Trower, Bryant, &
Argyle, 1978). Our study of nonverbal behaviour should also contribute to
some basic knowledge about social skills. The concept of “disorders” as it is
used here applies to social skills as well as to other aspects of communica-
tion. Therefore it will be discussed with reference to the above mentioned
general model of communication.

Disturbances of encoding
A changed or mutated usage of signals by the sender is the most striking
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Table 2.1: Disorders in nonverbal communication
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Signal usage Sender (encoding) Receiver (decoding)
Change of signal properties Unusual or random usage Faulty inference
of signals
Dissociation of otherwise
coordinated behaviour
Reduction (or increase) Reduction of repertoire, Reduced capacity for
amount or intensity of processing nonverbal

behaviour

information (e.g., fewer
signals are recognised

because of constricted
perception)
Retardation (or Reduced frequency of Slowed processing (e.g.
acceleration) behaviour because of slowed
s perception and processing
Etlotngatcd behavioural louglasting signals are
e perceived only)
Social Skills Lack of nonverbal motor Lack of differentation in
skills perceiving social signals
“too much” or “too little”
behaviour
Inhibition of adequate Lack of sensitivity
behaviour, e.g. because of
anxiety

characteristic for the receiver. This can be an unusual or a random usage of
signals which then become incomprehensible. Or signals are displayed
fiiscrepant to the emotional state. An example would be a friendly express-
lon, independent of the actual emotional state, be it angry, disgusted or
whatever. Sudden changes in expressive behaviours without any obvious
reason are another example where the signals become incomprehensible for
the receiver because of an unusual usage by the sender. The sequential flow
of a behavioural programme and of the corresponding affects may also be
altered (Krause, 1984). Such a collapse of otherwise coordinated behaviours
has been described by Ploog (1972) as a characteristic symptom of psychotic
behaviour. Or a facial expression appears to be much stronger than would
be adequate for the affect strength assumed to be present. Nonverbal signals
In these cases are used in an unusual way.

_ For another person it is difficult or impossible to rely on these signals
since the relationship between the signal and the transmitted information is
l{nknown to him. It will be difficult to understand the behaviour if the
signals are used in an unusual or random way. Behaviour, in this case, does
Dot contribute to reducing uncertainty in the other.
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Reduction and retardation
Using signals too frequently, rarely, slowly or too fast is another form of
disturbed encoding in communication. However, only vague and implicit
norms exist in everday life for a reduction or retardation of signals.
Reduction A reduction may refer to the variety of a behavioural repertoire
as well as to the amount of behaviour displayed. During a psychosis, a
reduction becomes apparent when comparatively rigid behavioural patterns
are exhibited. Thus, motor stereotypes can be observed in the movements
during psychosis (Ploog, 1958). A reduction is also present when little
socially active behaviour is displayed during depression.
Retardation (or acceleration) in the production of behavioural signals is
another dimension characterizing behavioural disorders. Retardation may
be present, e.g. in slow gestural movements or prolonged phases of gazing at
the other. :

Criteria for reduction and retardation will be specified when dealing with
the various behaviours analysed later. The following analyses will concen-
trate on the encoding and less on the decoding of signals.

2.5 Clinical aspects of nonverbal behaviour
In mental illness, nonverbal behaviour is relevant for several reasons:

During social interaction it plays a central role in the mutual understand-
ing between patients and others. Thus, disorders in communication also
manifest themselves in nonverbal behaviour.

Perceptible behaviour other than language plays an important, however
frequently unreflected role, in clinical judgements and in clinical deci-
sions.

Nonverbal behaviour may be used as a criterion for diagnostic purposes
or for the evaluation of therapies if reliable assessment is ensured.

Most of the studies on nonverbal behaviour during psychopathological
states are aimed at finding valid behavioural indicators for altered psycholo-
gical states (Ekman & Friesen, 1974; Jones & Pansa, 1979; Ulrich, Harms
& Fleischhauer, 1976; Scherer, 1981; Pansa-Henderson, de ’Horne &
Jones, 1982). Abnormal nonverbal behaviours can also be regarded as part
of a mental illness itself (Ploog, 1964, 1972; Hill, 1974; Ruesch, 1980).

Behavioural diagnostic

Nonverbal behaviour is seen in psychiatry as an important source of in-
formation for clinical inference. Any description of psychopathological
states includes notions of expressive behaviour (Kraepelin, 1896; Weit-



Mood 15

brecht, 1968, p. 57; Bleuler, 1969, p. 63; Arieti, 1974, p. 456; Davison &
Neale, 1986, pp. 193-226). Despite its clinical importance rating scales (cf.
CIPS, 1981) or formalized systems like DSM m (American Psychiatric
Association, 1980) only make minor use of nonverbal information. Prob-
ably this kind of information is implicitly included in clinical judgement,
namely when emotional or affective phenomena are rated.

Psychology, especially experimental psychology generally has a rather
sceptical attitude towards the validity of clinical judgements (Meehl, 1954;
Sader, 1961; Wiggins, 1973, p. 182; Petrinovich, 1979; Szucko & Klein-
mutz, 1981). Yet in practice the dispassionate remark of Hofstatter (1957)
still holds:

Even a critical psychologist would be unlikely to believe in the result of an otherwise
well examined test if this contradicts the immediate impression he gets from the
client. (p. 39, translation H.E.)

By analysing nonverbal behaviour during the course of depression, the
behavioural basis of clinical impressions can be empirically validated. The
question of our study is: How can quantitatively assessed nonverbal be-
haviour contribute to behavioural inference and diagnostics?

Behaviour as indicator of a state

In order to assess the validity of nonverbal behaviours as indicators the
association of behavioural changes with changes in the depressed state have
to be determined. Behavioural parameters will not be used here to predict
personality traits. In this case one would ask if there are differences between
depressives and normals independent from the current state. In contrast
depression is seen here not as a trait but as a dynamic state (cf. International
Classification of Diseases, ICD-9, World Health Organization, 1978, and
DSM m) which may change dramatically within a few days, weeks or
months. As a consequence it appears necessary to study the behaviour over
a time course and to intra-individually compare it given different psycholo-
gical states of the individual. Thus, an important criterion for the validity of
a behavioural indicator is its change over time corresponding with the
change of the psychological condition.

2.6 Mood

A depressed mood signifies a form of an emotional state which lasts for a
certain time — hours, days or weeks; it may even change during one day.
Thus, a depressed state is neither a short affect nor a lasting personality trait
but rather an affective basis which lasts a certain period of time. On this
affective basis shorter emotional or affective events may occur.
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Emotions and mood

Various authors regard emotions as an enduring, subliminal, active psycho-
logical process (cf. Tomkins, 1962, 1963, 1982; lzard, 1977; Scherer,
1984). These processes may become conscious and behaviourally operative
when they are sufficiently strong. In general, theories on affect and emotion
do not refer specifically to moods like depression (cf. Zajonc, 1984; Lazar-
us, 1984). It seems plausible to assume that mood levels remain over a
period of time. Yet their duration and intensity differ. Sometimes mood
resembles short-term affects or emotions. Wessman (1979) defines mood:

...as shifting yet pervasive emotional feeling states of varying duration — usually not
as intense nor as clearly related to a specific provoking object or situation as is the
case with a fully developed emotion. (p. 74).

Very little empirical material can be found to shed light on the relationship
between mood, emotion and affects. Classical psychological literature re-
gards mood as a general state of an individual which is not associated with a
specific experience elicited by specific stimuli as for the emotions (Rubin-
stein, 1959, pp. 615-16). Emotion, on the other hand, is seen as a psycholo-
gical reaction to outer or inner stimuli and their evaluation. Affects are seen
as emotions of greater intensity (Rohracher, 1963, pp. 400-49).

Yet another distinction refers to the Latin roots of the words “‘emotion”
and “affect”. According to this, an emotion is a motivational state which
activates movement energy. In contrast, affect refers to conditions of being
touched or “affected”. In our case, the important variable is the mood state
of depression. Short-term affects or emotions may occur on this basis.

Mood as a behavioural readiness

Ethology regards “mood” as a preparedness for behaviour or action, i.e. a
motivational state. An individual is, for example, in a sexual mood or
sexually motivated. Mood is thus seen as a motivating factor. Given a high
behavioural readiness or motivation, even weak stimuli may release an
action. The transference of mood states between individuals is an important
function of social communication (Eibl-Eibesfeldt, 1978, p. 457). By ex-
pressing one’s own mood state it is transferred to the other. This expression
in turn changes the mood state of the other. While the psychological concept
of mood stresses the subjective experience, the ethological concept empha-
sizes the potential influence on the behaviour of oneself and of others.
Therefore, both concepts give necessary clues to our problem.

From the discussion above we infer that depression is characterized by a
relatively enduring, intense depressed mood which by far exceeds normal
strength. Given this depressed mood as a general affective-emotional state
or base level, specific and discrete emotions may develop in addition. These
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emotions should also become noticeable in the behaviour during social
interaction.

Depression is also seen as a mood in an ethological sense: Regarding its
activating influence on nonverbal behaviour it may stimulate the occurrence
of specific behavioural patterns. These can be perceived as the expression of
a depressed mood by others.

2.7 Summary and Consequences

Underlying our study is an “expression” hypothesis: A psychological state —
mood, emotion, or affect — potentially activates behaviour, which thus
expresses the actual state. Changes of psychological states are associated
with changes in nonverbal behaviour. Within this frame nonverbal be-
haviour has various functions:

Expression of psychological processes and states
Source of information which can be perceived by others
Medium of interpersonal communication.

As an expression, changes in the psychological state manifest themselves
in the behaviour. Changes in the state are communicated by the behaviour
as a signal to the social environment, thus enabling a mutual understanding.

Nonverbal behaviour as it is analysed below is regarded as a potential
signal during an interaction. The question is what kind of relationship can
be assumed between a depressed state and these behaviours. As discussed
above, various models may be appropriate to describe such a relationship,
like a simple additive model or a “logical or-connection”. A “logical or-
connection” would imply that one or the other part of a behavioural
repertoire rather than a sum of changed elements indicates the depressed
state,
~ From a clinical point of view, disorders in communication are of special
Interest. During depression, retardation and reduction in the behaviour of
the sender would be expected at first. When concentrating on these aspects
of communication, we select a few components of an interaction omitting
other important parts. This might well be criticized as a reductionist
approach leaving the essentials of communication aside. The reason for our
approach is, however, that we might be able after all to differentiate the
concept of disorder in communication, to operationalize some of the consti-

tuting components, and to better understand how nonverbal signals are
used.
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of depression

Numerous clinical descriptions of “depressive” behaviour, systematic
observations, and judgement studies show that there are consistent changes
in nonverbal behaviour during the state of depression. Before dealing in
detail with the various modes of behaviour some general aspects of emo-
tions and interaction related to depression will be summarized. Psychologic-
al theories describing emotions during depression are also of interest.

3.1 Symptoms of depression influencing behaviour

Since the symptoms of depression are thoroughly described in all psychiatric
and psychological text books (cf. DSM m American Psychiatric Association,
1980; Davison & Neale, 1986, pp. 193-226) only those aspects that have an
influence on nonverbal behaviour will be mentioned.

The basic symptoms are characterized by Bleuler (1969) as the “depress-
ive triad” with (a) depressed mood, (b) inhibition of thought processes and
(c) inhibition of centrifugal functions.

(a) The dysphoric depressive state: The patient is sad, depressed and
dysphoric; he feels anxious, with an inner restlessness, and at times an
empty indifference and callousness. This emotional part of depression
will be more fully described later. Mimic and maintenance of eye
contact are the nonverbal aspects that are relevant for this part of the
disorder. ’

(b) Inhibition of thought processes: Thinking is slowed down, laborious
and often fixated on one basic pessimistic idea. This inhibition of
thought manifests itself in language and should be recognizable in a
slow manner of speech.

(c) Inhibition of centrifugal functions: Drives and desires are inhibited.
The patient is indecisive, passive. His voice is soft and monotonous.
The muscle tone is reduced and movements are slowed down and
vigorless. The body posture appears uniform, limp, bent with the
tendency to tighten the limbs. In some cases, particularly during states
of anxiety there is, instead of motor inhibition, an urge to physically
work out the inner unrest. Gestures are probably the central indicator
of this inhibition.

18
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All three basic symptoms are indicated in altered means of nonverbal
behaviour implying a reduction of the individual’s potential.

Endogenous and neurotic depression
It is acknowledged by all schools of psychiatry and clinical psychology
(Kendell, 1976; DSM m, 1980; Davison & Neale, 1986) that depression
occurs in individuals with different degrees of severity. There is, however,
controversial discussion whether it is necessary to differentiate between
various forms of depressive disorder.

In a one dimensional concept endogenous depression (which mostly
corresponds to psychotic depression) is a more severe form of neurotic
depression. This theoretically implies a greater change of nonverbal be-
haviour in endogenous depression. Ekman & Friesen (1974) presume that
psychotic depressive patients display the culturally expected social smile less
frequently than neurotic depressive patients. They are suspected to adhere
less stringently to the social rules of “normal” nonverbal behaviour. If,
however, other forms of conflict are involved, then one would expect
qualitative differences in the nonverbal behaviour of neurotic and psychotic
depressed patients.

It cannot be determined whether it is useful to distinguish between
neurotic, psychotic or endogenous depression. This distinction should,
however, not be discarded, as long as there exists no contradictory empirical
evidence with regard to nonverbal behaviour.

3.2 Emotions as part of psychological theories of depression

Affective states of depression as defined in diagnostical systems like the
Impatient Multidimensional Psychiatric Scale (IMPS) (Lorr, McNair, Klett
& Lasky, 1962) appear to be highly specific compared to those of other
clinical groups. They are characterized as sad and depressed (82%-86% of
125 depressed patients studied by Mombour, 1974) without hope, desper-
ate (63% or 58%) and anxious (57% or 73%). Figures refer to IMPS resp.
the documentation system AMDP (Angst et al., 1986).

However, the various currently most mﬂuentlal theoretical approaches —
cognitive, behavioural and psychoanalytical theories (see Hautzinger, 1979;
Davison & Neale, 1986, pp. 198-210) contain quite different views on
emotions and their expression.

Cognitive theory (Beck, 1974) states that the depressive mood is a con-
sequence of a cognitive disorder. This disorder is characterized by a negative
image of oneself, the world, and the future. This theory gives no decisive
a_nd differential statements about emotional processes and their transmis-
sion,

Behavioural theories (Ferster, 1973; Bloschl, 1978; Lewinsohn, 1974)
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also regard the negative evaluation of external events and of one’s own
behaviour as central in depression.

The loss of reinforcement value is a central concept here. At the same
time, the communication of affects has an important part in developing and
maintaining depression. The deficits in social skills include, according to
Libet and Lewinsohn (1973), Hinchliffe, Vaughan, Hooper & Roberts
(1977), Bloschl (1978) that “positive” social behaviour is rarely exhibited
(Vanger, 1984). Therefore, little positive reinforcement is elicited from
others.

According to behavioural theory the expression of the depressed state
elicits differentiated reactions from others. Initially, attention and positive
consequences occur. Rejection, frustration, negative emotions and negative
consequences follow. These reactions maintain a vicious circle of withdraw-
al and passivity in the depressed individual (Klerman, 1974, p. 135, etc.;
Costello, 1977).

Psychoanalytic theory regards “inward directed hostility”” and emotions
of fear, anxiety and anger as the central psychodynamic factors for depress-
ion.

According to Karl Abraham (1912, 1968) the basic dynamic of depress-
ion is hostility associated with the loss of a loved object. Most
psychoanalysts regard aggression and hostility as central to depression (see
contributions in Gaylin, 1968). Rado (1928) recognized depression as a
“cry for love”. Its function is to re-establish an emotional security which has
been threatened by an actual or imagined loss. The depressed individual
feels responsible for the loss and feels guilty. The result of this complex
psychodynamic process is a conflict between fear, enhanced guilt and com-
pulsive anger (Rado, 1928). The predominance of fear would characterize a
retarded depression whereas the predominance of anger would be promin-
ent in agitated depression.

Izard (1972, p. 195, etc.) factor analysed a questionnaire administered to
depressed patients. He found a factor which was interpreted as inward
directed hostility. Gershon, Cramer & Klerman 1968, in an investigation of
six female depressed patients found a correlation of r = 0.45 between
inward directed hostility and the extent of depression. Suicide is also re-
garded by the psychoanalytic view as an extreme form of autoaggression
and as evidence for inward directed hostility.

Research on this concept cannot be considered conclusive. Above all it
appears that this construct can only be partially tapped by questionnaires
and other surveys. It is important to note from the psychoanalytic approach
that it postulates a psychodynamic differentiation of emotional states in
depression. The two dominating emotions are anger and anxiety. It is of
interest to us whether these emotions can be observed in nonverbal be-
haviour, particularly in facial expression.
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Expression of subjective experience

Both the behavioural and the psychoanalytic approaches emphasize the
“expression of subjective experience” in depression. From a behavioural
point of view at least two consequences for non-verbal behaviour can be
deduced: (1) The loss of experienced reinforcers should lead to a reduction
in active social behaviour, also including nonverbal behaviour. (2) This
reduction should become apparent during social interactions in facial ex-
pression and other nonverbal behaviour. Yet another consequence can be
deduced from the assumption that behaviour, including nonverbal compo-
nents, has an instrumental function even during depression (request for
attention and positive responses from others). It can be concluded from the
specific reactions of others that depressed mood is behaviourally expressed
in a clearly recognizable way.

3.3 Clinical descriptions of nonverbal behaviour during depression

The psychiatric literature describes nonverbal behaviour during depression
in accordance with the triad of psychological symptoms mentioned pre-
viously. Facial expression and posture show the depressed mood. Language
and speech point to the inhibition of thought processes. The manner, the
movement and gestures indicate the psychomotor retardation.

In Doctor Diamond’s “portraits of the insane” (about 1860; Burrows &
Schumacher, 1979, see Fig. 3.1) melancholia is depicted with remarkable
expression in the face, the head posture and direction of gaze. (In the older
literature melancholia refers to the sad state of depression as well as to the
depressive part of a manic depressive cycle.) Mayer-Gross, Slater & Roth
(1969) describe the behaviour of the depressed patient in the British Hand-
book of Psychiatry as follows:

“Sad people tend to be more silent than their wont” (p. 194). From the general
appearance alone the beginning of depression is not difficult to recognize. The
patient looks tired and self-concerned. Often the sadness of mood is reflected as
much in posture and movement as in facial expression. With the appearance of
retardation the normal wealth and freedom of expression and gesture diminish. An
expression of indifference may disguise the real mood. An “omega figure” between
Fh§ eyebrows and Veraguth’s Fold of the upper lids have been considered character-
1stic” (p. 207).

The diagnostic and statistical manual of mental disorders (DSM m,
American Psychiatric Association, 1980, pp. 210-24), stresses the symptoms
of psychomotor retardation or agitation and the withdrawal from friends.
Psychomotor retardation is defined as slowed speech and body movements,
long hesitation before answering, reduction in the quantity of speech and
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Fig. 3.1 Melancholia (from Dr Diamonds’s pictures of the insane [c. 1855]).
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impoverished language or silence. A general depressed appearance is also
typical.

It seems worth noting that DSM 11 only mentions explicitly speech and
voice as nonverbal criteria. Facial expression, gestures and gaze are totally
omitted. This is even more astonishing when considering that clinical de-
scriptions emphasize nonverbal indicators. Most probably these indicators
play an implicit role in clinical diagnosis.

3.4 Rating and systematic observation of nonverbal behaviour

Despite numerous and extensive concurrent descriptions of the clinical
picture of depression, empirical and quantitative data about nonverbal
behaviour are rare. Various reasons could account for that.

Since clinical rating scales and self-rating scales were introduced, nonver-
bal behaviour has received less attention (Hill, 1974). In addition, nonver-
bal changes may be more subtle and therefore more difficult to describe and
to rate than verbalizations and statements. ?

Rating of wellbeing probably makes implicit use of behavioural cues. It is
difficult to determine, however, to what extent facial expression or other
nonverbal behaviour contribute to clinical judgements.

In any case, nonverbal aspects currently fall behind the verbal informa-
tion as being explicitly recognized diagnostic and prognostic indicators.

On the other hand, numerous studies have shown that the relationship
between nonverbal behaviour and state of depression can be systematically
observed and assessed (Williams, Barlow, Agras & Jackson, 1972; Waxer,
1974, 1976; Ulrich, Harms & Fleischhauer, 1976; Renfordt, Busch, Fihn-
drich & Miiller-Orlinghausen, 1976).

Williams et al. (1972) obtained data on social and other aspects of
behaviour of depressed patients through observations and records of nurses.
It was found that social behaviour still changed substantially while self-
rating in the Beck-Depression-Inventory and interviewer-rating on the
Hamilton scale had already suggested a stable state.

In order to determine whether depressive conditions can be rated on the
basis of nonverbal behaviour alone Waxer (1974, 1976) presented video-
taped sections of standardized interviews. Untrained observers were able to
identify depressed individuals and also the extent of their depression using
nonverbal information only.

Renfordt & Busch (1976) and Renfordt et al. (1976) presented video
clips without sound from interviews with depressed patients in a “time
blind” sequence. Using the video information alone, raters were able to
identify beginning, middle and end of a therapy far above chance.

Although the depressed state can be judged from visible behaviour,
depressed patients in an experimental situation seem to display less clear
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FACIAL EXPRESSION
7. Seen to smile at some time during observation
16. Shows evidence of humor
B80. Has flat, masklike face
3. Cries (lacrimation)

HOTOR BEHAVIOR
Retardation
75. Sits alone very quietly
17. Composed
72. Gait and general behavior slow and retarded
83. Holds self stiff and rigid

Agitation
5. Restless
73. Paces floor
74. Wrings hands

SPEECH / VOICE
92. Sighs
87. Volume of voice decreased
89. Speech slowed and retarded

GENERAL EXPRESSION

35. Acts as though he/she understands
what is said to him/her

36. Acts as though he/she understands
the hospital environment

123. Seems alert and responsive

99. Dresses appropriately

98. Clean and neat

100. Pays attention to grooming

14. Overtly anxious

SOCIAL INTERACTIVE BEHAVIOR

51. Eats with group in lounge

102. Communicates with staff

103. Communicates with other patients

101. Communicates easily and well

125. Communicates with men

58. Shows little or no interest in opposite sex
108. Enters into activity with group on unit
110. Prefers to remain by him/herself

109. Isolated and withdrawn

118. Becomes part of a small clique

121. Acts ingratiatingly with staff

Fig. 3.2 Nonverbal and social interactive behaviour of depressed patients. (Adapted
from Grinker et al., 1961). Percentages of patients (n=96) showing behaviour.
Selected items according to a percentage = 25%.

nonverbal information than controls. Prkachin, Craig, Papageorgis & Reith
(1977) found that depressed patients performed like normals when judging
nonverbal signals but for others their behaviour in the same situation was
more difficult to interpret. The behaviour of depressed patients gave little
information as to whether they expected a positive, neutral or negative
stimulus.
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A similar result has been reported by Miller, Ranelli & Levine (1977)
who in addition found that some of the patients could be judged more
clearly later in therapy while for others the reverse was true. Unfortunately,
no information on subjective wellbeing was given and no data of control
groups were reported here.

One can only speculate as to what impedes judging depressed patients in
these experiments. They might have displayed a reduced variety or intensity
of nonverbal signals but also an ambiguous, i.e. random relationship be-
tween experienced state and behaviour. To further explain these results on
indirect ratings, more information on the actual behaviour of patients is
needed.

From detailed observations of 96 depressed patients, reported by Grink-
er, Miller, Gabshin, Nunn & Nunnally (1961) some indication of frequent
and infrequent nonverbal behaviour can be obtained (see Fig. 3.2). Figure
3.2 summarizes those of the 139 items of their “current behaviour check
list” which refer to nonverbal and interactional aspects and which, in
addition, have been observed to occur in at least 25% of the patients.

As can be seen from this table, a substantial proportion of behaviours
presumably characteristic for depression were recognized for only less than
half of the patients (e.g. “cries” or “speech slow and retarded”). Other
behaviours, generally considered as “normal” occur with a frequency of
more than 75% (e.g. “shows evidence of humor”, and especially items
labelled here as “general expression” and “social interactive behaviour”.)

In their study of body movements during interviews from depressed
patients, Fisch, Frey & Hirsbrunner (1983) found significant differences
during antidepressant treatment: “Upon recovery, patients spent more time
in motion, displayed a more complex pattern of movement, and initiated
and terminated movement activity more rapidly than when they were de-
pressed” (p. 316). There were significant correlations with the doctors’
rating of depression. However, the authors:stress the fact of considerable
individual differences of behaviour. Some patients were in motion for 50%
of the time during their depressed state whereas others spent only 25% of
time in motion during their recovered state.

Obviously, changes of specific behaviours are apparent for part of the
depressed individuals only and thus could hardly be considered as general
indicators. On the other hand, “normal” behaviours, especially social in-
teractive ones point out that patients exhibit a social “responsiveness™ that
can be recognized by others.

It follows from the decoding studies that depression can be validly
inferred from the visible behaviour. This corresponds to clinical impression
although it seems as if the picture is less clear from systematic studies. It
appears contradictory at first sight that it is more difficult to infer from the
behaviour of depressives in what kind of (experimental) situation they are
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currently in. From their behaviour it cannot be inferred what kind of
stimulus, positive or negative, they received at a given moment. This contra-
diction is resolved if one considers a general reduction in their nonverbal
behaviour. This means a constant low amount of behaviour during depress-
ion, unaffected by external stimuli. This in turn makes it difficult for an
observer to differentiate between reactions. Nevertheless, this low amount
of behaviour would be in accordance with the depressed state.

Systematic behavioural observations are needed to specify the kind of
reduction in nonverbal behaviour. The figures given by Grinker et al. (1961)
point out that despite various deficiencies there remains a great deal of
social responsivity in these patients.

3.5 Social interaction and transference of mood

Social environments recognize the symptoms of depression and react to
them. Social interactive behaviour of depressed individuals is frequently
seen as an attempt to communicate one’s state and needs. Psychoanalysis as
well as behavioural theory assume an instrumental function of behaviour
during depression. The “cry for help” that is expressed according to
psychoanalytical views (Rado, 1928; Arieti, 1974, p. 451) corresponds to
the appellative, hostile and deprivation components seen from a behaviou-
ral standpoint (Linden, 1976). The patient appeals by displaying his hel-
plessness; he shows hostility by demanding and accusing behaviours. With
deprivation behaviour, apathy, slowed reactions and expression of dullness
he refuses to give the normal reinforcement to others during interaction.

According to Forrest & Hokanson (1975) the instrumental function of
depressive behaviour is to induce sympathy and attention and to reduce
social withdrawal. Systematic studies in this area mainly deal with lack of
social skills, reactions of others and the family climate. They will be discus-
sed briefly in the following.

Social skills and interaction
Depressives generally have less contact outside the family, but more con-
tacts inside the family (Bléschl, 1976). This could be due to lack of social
skills (Bloschl, 1978; Lewinsohn, 1974; Lewinsohn, Youngren, & Gross-
cup, 1979). They exhibit less general and specifically social activities, such
that e.g. the rate of interpersonal activities in a group is half the rate of
controls (Libet & Lewinsohn, 1973). From a social skills perspective, de-
pressives elicit very little social reinforcement which indirectly leads to
depression (Vanger, 1984).

Especially for the nonverbal part, behaviour as an expression could also
be the consequence or merely a concommitant of depression. In this case,
behavioural peculiarities would not be caused by a lack of social skills but
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rather be induced by reduced availability of a repertoire or a reduced
proneness to use it in a given psychological state. Behaviours would then
change together with the state.

Interaction of depressed individuals with their partner or within the
family appears to be characterized by specific patterns of communication.
These are considered as partial causes for depression or as risk factors for
relapse (Weissman & Paykel, 1974). The extent of “expressed emotions”,
which denotes an excessive critique of relatives about the patient, has been
shown to predict the relapse of depressed as well as schizophrenic patients
(Brown, Birley & Wing, 1972; Vaughan & Leff, 1976; Leff & Vaughan,
1985). “Incongruent” nonverbal behaviours during interaction of depressed
patients and their relatives have been reported by Hinchliffe, Hooper,
Roberts & Vaughan (1975). Compared to controls, couples with one de-
pressed partner gave a high amount of negative affective evaluations during
interaction (Hinchliffe, Hooper & Roberts, 1978).

Generally reaction of long-term partners (i.e., mostly relatives) are de-
scribed as rejecting and hostile. In a study of Dutka, Hartmann-Zeilberger,
Linden & Hoffman (1978) short-term partners tended to avoid qualitative
negative evaluations and to express own needs. In contrast, long term
partners tended to express negative feelings, put frequent demands and
evaluated the patients negatively.

According to Coyne (1976a and b) a lack of reciprocity leads others to
avoid communication with depressed individuals. When getting to know
others depressed individuals tended not to reciprocally self-disclose on
personal problems.

There is some evidence that family interaction might influence the prob-
ability of relapse in depressed patients. Yet it is unclear as to how cause and
effect can be seen. Is it the lack of social skills or the low amount of social
active behaviour that induces hostile reactions from long term partners, thus
leading into a vicious circle? Or is the depressed behaviour “adaptive” by
temporarily protecting the individual from social overstimulation or over-
charge? :

Transference of mood in depression
If behaviour during depression has an instrumental or adaptive function it
should influence feelings, attitudes and behaviours of others. In the previous
section, behaviour of partners was analysed as a potentially harmful agent.
Assuming an adaptive function the patient’s behaviour is to be examined as
to what kind of reaction it elicits in others. Is there a transference of mood?
When subjects (students in an experimental situation) are asked to get to
know others by telephone they react to depressed patients (or faked depress-
ion) in a specific way. According to Coyne (1976a), subjects felt more
anxious and hostile after having spoken with depressed individuals. Con-
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trary to their subjective indication, no behavioural differences, such as
frequency of agreeing responses were observed. Subjects were less likely to
want to get to know the depressed person than subjects talking with a
non-depressed person. Activity level in depressed individuals was not lower
than in normal individuals. From this, a reduced activity could, according to
Coyne (1976a) be caused by a withdrawal of the partner rather than an
expression of lacking social skills.

In a similar way, using standardized answers in a telephone conversation,
Hammen & Peters (1978) found that subjects speaking with a presumably
depressed person regarded themselves as more depressed and rejecting than
those interacting with a normal person. In addition, subjects tended to react
more negatively to “depressed” males than to females. The last finding,
however, could not be replicated by Howes & Hokanson (1979), who
observed students’ reactions to a confederate other (depressed or non-
depressed) when waiting for an experiment. Behaviour during interaction
with a “depressed” confederate had a higher proportion of pauses, direct
negative comments, and lower rate of verbalization. The “depressed” con-
federate was rejected more and described in more negative terms. Here, no
difference with regard to induced mood could be found.

The quality of the faked ‘“‘depression” is obviously a central point in these
experiments in addition to the duration of actual interaction and whether
the interactants knew each other. These variables must account for some of
the discrepant results from these studies.

The question whether the influence on the behaviour of others depends
on the state of depression, i.e. changes over time, has been studied by Pattay
(1982), Regler (1982) and Avarello (1983) in their unpublished diploma
and doctoral theses. They used video material of the longitudinal study
described later analysing behaviours of interviewers or therapists interacting
with the same patients during depression and recovery. The question was,
whether observers could determine from the visible and audible behaviour
of the interviewer that he was interacting with the same patient in a
depressed or a recovered state. In the study of Avarello (1983) raters had to
compare pairs of silent video clips of about 20 seconds duration. The video
showed the interviewer’s head and shoulders only (see chapter 4). The task
was to decide which of the video clips showed the interviewer interacting
with the patient in a better state. Of each patient-interviewer dyad video
clips were taken from relatively bad, middle and good states of wellbeing.
Paired comparisons revealed a significant point-fourfold correlation of r =
0.77 (p<0.05) between rated visible behaviour of the interviewer and
selfrated subjective wellbeing of the patient. Raters generally could not tell
which behaviour their judgement was based on. They could, however,
significantly differentiate “better” or “worse” by immediately comparing
the video clips of the same interviewer.
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In a similar way, Pattay (1982) had subjects decide from two audio-taped
standard questions given within the interview whether they were given
to the patient in a better or worse state. Again raters were able indirectly to
infer the patient’s state from the acoustic behaviour of the interviewer. 9 out
of 10 voice experts and 13 out of 15 lay judges were
correct in more than half of the 16 paired comparisons (Fischer Exact Tests,
p<0.05).

In both studies, behaviour of the interviewer turned out to be dependent
on the state of the patient. Very short segments of behaviour (about 20
seconds or two standard questions) seemed to be sufficient to make valid
indirect judgements on the patient’s behaviour. There were, however,
marked individual differences in the recognizability of these behavioural
differences.

The “back channel” behaviour of interviewers during various states of
the patient’s wellbeing was found by Regler (1982) to be dependent on the
patient’s state as well. In general, interviewers double their back channel
behaviour (nodding, “mm” etc.) during improvement in the patient. From
Mdn (f) = 4 back channel behaviours per minute in the depressed state over
Mdn (f) = 9/min during a medium state of wellbeing to Mdn (f) = 7/min
during relatively best state of wellbeing. From a behavioural point of view
these results deserve special consideration: “Nonverbal reinforcers” of the
interviewer tend to increase during improvement and there is obviously less
opportunity for the interviewers to display back channel behaviour during
the depressed state.

Generally these studies give evidence that the state of the patient also
influences nonverbal behaviours of others and that a transference of mood
takes places. This points to the social operation of the behaviour during
depression. The depressed state becomes apparent in the behaviour and
leads to specific reactions by others which include positive and negative
emotional reactions.

With regard to the expression and communication of depression the
question arises which emotions or affects of patients are involved and how
the depressed state becomes apparent in specific behaviours.

3.6 Specific questions and hypotheses

Given the observations and theories mentioned before the general question
regarding the relationship betwen nonverbal behaviour and depression has
to be specified:

Is there a reduction or retardation of nonverbal behaviour to be observed
during depression and does this change over time?
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Do various aspects of nonverbal behaviour change together or indepen-
dently?

Are there indications of different negative affects to be found in the
nonverbal behaviour?

Nonverbal behaviours will be analysed according to two hypotheses:

The reduction-hypothesis assumes that (a) the amount, (b) the variety
and (c) the coordination of communicative behaviour is reduced.

The retardation-hypotbesis refers to the amount, variety and coordina-
tion as well, in that these aspects could occur in a slowed down manner.

It is expected that a reduction appears in nonverbal behaviours, i.e. a
reduced amount during depression of facial, gestural, speech activity, and
gaze at the other. For specific behaviours, variety and coordination may also
be reduced or disturbed. These hypotheses will be specified further when
dealing with the respective behaviours.

Duration, frequency and variety A reduced amount of behaviour may refer
to frequency, to duration, or to intensity. One or the other aspect can be a
more appropriate parameter for a specific behaviour. So, for gestures fre-
quency measures are probably appropriate and their duration less so. Dura-
tion in turn is a more appropriate parameter for gaze. In our study, frequen-
cy and duration measures will be applied to the various behaviours under
study. Variety refers to the domain or range of a behavioural repertoire. For
facial behaviour, the variety of the elements used or activated within a
situation can be analysed.

Coordination refers to internally or externally triggered temporal con-
tingencies between different behaviours. In our study, coordination of
speech and gaze as it occurs during dialogues (cf. Kendon, 1967) will be
studied in some detail. A reduction of such a capacity would result in a
disintegration of the behaviours otherwise coordinated. Furthermore, with
regard to retardation, one would expect prolonged latencies in the coordin-
ated behaviours.

Since for various aspects, the necessary methodological tools are limited
and in order to keep analyses in the measure of the possible, “variety of the
repertoire” and ‘“‘coordination” are analysed for single nonverbal features
only. For all of the behaviours, however, the hypothesis of a reduced
amount of behaviour will be investigated.

Summary

Though they are not as unequivocal as clinical observations suggest, sys-
tematic studies give evidence of changes in nonverbal behaviour during
depression. Generally, these changes are in accordance with changes in
psychological functioning, i.e. behaviour is described as reduced or re-
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tarded. However, even during depression, individuals appear to be suscepti-
ble to social stimuli. This becomes evident, for example, in “normal” social
reactions such as smiling or active communicative behaviours.

Furthermore, from theories of depression and clinical observations, it
follows that not only a sad, depressed mood dominates the affective experi-
ence. It may also be accompanied by emotions like anger, hostility and fear.
One would expect that on the basis of a general depressed mood level which
extends over a considerable period of time, such single affective or emotion-
al events may occur during short moments. These short events, as well as the
general mood are expected to manifest themselves in various nonverbal
behaviours.

Retardation and reduction of psychological processes are seen as the
main factors influencing the behaviour during depression. With that, mainly
changes in the encoding processes, i.e. in the behaviours displayed are to be
expected, since depressed individuals are as good as controls in judging
nonverbal behaviours in an experimental task. Their behaviour, however,
appeared to be less easily decoded which might be due to less variation in
their own behaviour.

A behavioural indicator for depression, thus, has to be tested in various
directions: as to how unequivocally the behaviour indicates the state;
whether changes occur generally or in a few individuals only; how consis-
tently the behaviour occurs during a stable psychological state; and how
much it changes over time.



4 Longitudinal study during the course
of depression — Methodological
aspects

A total of 36 depressed patients and 9 controls at the Max-Planck-Institute
for Psychiatry participated in the longitudinal study described below. From
these individuals, standardized interviews and subsequent free dialogues
were repeatedly videotaped in regular intervals during their clinical stay and
during a post-control period. Observations and video recordings were made
_between 1976 and 1980. Reports on selected aspects of this study have been
given by Ellgring & Clarke (1978), Ellgring, Wagner & Clarke (1980),
Ellgring (1984), Ellgring & Ploog (1985), Ellgring (1986). In the following a
comprehensive presentation of the methods and the results of the longitu-
dinal study will be given in cohtext. A total of 510 video recordings of the
standardized interviews or 502 of the free dialogues is the basic material for
the behavioural analyses.

4.1 Patients and controls

A total of 20 endogenous 'depressed patients (9 male, 11 female, ICD
296.0/2/3) and 16 neurotic depressed patients (7 male, 9 female, ICD 300.4)
were studied during their clinical stay. Patients were independently di-
agnosed by two experienced psychiatrists according to ICD criteria. After
their clinical treatment patients participated in follow-up interviews when
being without symptoms of depression and without medication. Nine con-
trols (4 male, 5 female) matching the endogenous depressed patients for age,
gender, and socioeconomic status also took part in the investigation during
a one to two week clinical stay under comparable conditions. (A tenth
control subject could not be used because of prior knowledge as a psycho-
logist).

The endogenous depressed patients and controls participated also in a
project on biological rhythms during depression (Dérr, von Zerssen, Fisch-
ler & Schulz, 1979). The neurotic depressed patients were systematically
treated in a behaviourally oriented study (de Jong & Ferstl, 1980; de Jong,
Henrich & Ferstl, 1981). No medication was given to these patients during
their treatment. An overview of the individuals, duration of clinical stays,
etc. is given in Fig. 4.1.

Medians of age distributions were between 31 to 33 years. The higher age
of female endogenous depressed patients and female controls is due to the

32
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Fig. 4.1 Patients and controls. Overview of subjects, interviews, and periods of
observation in the longitudinal study.

interdisciplinary project on biochemical parameters and circadian rhythms,
where females could only participate after their menopause. For detailed
descriptions of patients and ICD criteria see Appendix B 4.1.

Follow-up of neurotic depressed patients was done after six months
independently of their subjective state. For endogenous depressed patients, a
precondition for follow-up was a state without clinical signs of depression
and without medication. Under these conditions, 14 of the endogenous
depressed patients agreed to participate after variable intervals.

Although differentiating between endogenous or psychotic and neurotic
depression is a controversial issue these two groups will be treated separate-
ly in our data analysis for various reasons. Symptomatology may differ,
especially the severity of depression and also its treatment. Without neces-
sarily accepting the etiological assumptions with regard to the impact of
different external or internal factors associated with this distinction, a
differentiation seems preferable given the present state of our knowledge. It
leaves open the possibility for differences in the behaviours which might be
obscured by simply merging these individuals. Besides this, the main focus
will be on the intra-individual comparisons of subjective wellbeing and
nonverbal behaviour.
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4.2 Dialogue situation and course of the study

Patients were interviewed with a standardized interview for the course of
depression. Interview sessions lasted between 15 minutes to an hour de-
pending on the length of the free dialogue following the standardized part.
To account for possible fluctuations during the day, the video sessions took
place in the morning between 8.30 and 10.30 a.m. Patients knew about the
video recording and gave their consent. A written consent to use the video
recordings for scientific purposes was given by the patients at the end of
their clinical stay. In order to minimize any psychological pressure the end
of clinical treatment was chosen to ask patients for their written consent.

At the beginning of each session, patients indicated their subjective well-
being on a Visual Analogue Scale (VAS, see below). The following interview
(Standardized Interview for the course of Depression-SID, Ellgring, Der-
bolowsky & von Dewitz, 1977; Ellgring, Derbolowsky, von Dewitz &
Hieke (1978) (see Appendix A1) lasted for about 10 to 15 minutes and the
free dialogue for at least another five minutes.

For the interviewer certain behaviours were prescribed during the stan-
dardized part (not for the free dialogue). Therefore, interviewers were
instructed and trained beforehand. They had to learn, for example, to be
visually attentive, to lower their voice at the end of a question in order to
avoid monotonous questioning etc. Endogenous depressed patients were
interviewed by different interviewers, if possible alternating between the
therapist and a research psychologist.

Patient and interviewer sat at a 90° angle towards each other. This seating
position was chosen in order to build up some kind of “comfortable”
dialogue situation and at the same time to have optimal recording condi-
tions for two cameras (see Fig. 4.2). The total situation was recorded from
the right side with a visibly open remote control camera. A second camera
behind a one-way screen (not visible to the patient) was used to record head
and shoulders of the patient. The mixed picture was recorded on a 1’
Grundig video tape recorder with a SMPTC time code recording 25 frames/
sec. (see Fig. 4.3). 4

Using this technique, the whole situation including the gross behaviour of
the interviewer and the enlarged face of the patient could be recorded.

Experiencing the interview

Patients appeared to be essentially undisturbed by the situation. During
depression they were primarily preoccupied with their state or were in-
terested in discussing their problems. When improved, some interest in the
recording was expressed. Very few incidental refusals to take part in the
interview occurred during severe depression. Once a female patient felt too
weak to endure the interview; another male patient was paranoically an-
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Fig. 4.2 Recording situations and camera angles

xious on one day. He feared that the interview would be too costly and that
he would financially ruin his family by having it. Some reservations about
video recordings appeared primarily in new therapists cooperating in the
work. These reservations disappeared as soon as therapists got used to the
situation. It seemed that therapists felt uneasy during their first video session
because they did not know what kind of impression they gave.

At the end of an investigation, patients were asked if they would like to
look at parts of the recordings. At the beginning of this study, we tried
confronting the patients with parts of the recordings of their depressed state
compared with those of their improved state. Interestingly enough, patients
indicated that the video picture did not reflect their state as intensely as they
had experienced it.
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However, because of the possible negative effects of such self-
confrontation (see Ellgring, 1982) only parts from the improved state were
shown later and were discussed with the patients.

At this point it has to be acknowledged that patients were highly coopera-
tive in each case and were interested in these dialogues. For example, on the
occasion of a later relapse one patient expressed his disappointment that the
interviews were not continued. I would like to express my gratitude and
respect for their willingness to cooperate even under conditions of extreme
distress.

4.3 Single case longitudinal study

The general methodological approach in this study aims at intra-individual
comparisons over time. Generally two video recordings per week (on Mon-
days and Fridays) were taken with endogenous depressed patients and
controls. For neurotic depressed patients, a maximum of 6 recordings was
taken at certain points during a therapeutic program (see figure 4.1). Econo-
mical reasons led to fewer recordings during the study of neurotic depressed
patients which started later. Also, for endogenous depressed patients, the
initial three interviews were reduced to two per week. From Figure 4.1 it can
be seen that some individuals were observed over a period of up to several
months.

Methodological problems \

There are various methodological problems emerging from this approach of
single case longitudinal studies under clinical conditions: Missing data, lack
of statistical independence of single measurements, and effects from repe-
ated observations of the same individual.

Confounding effects of medication and other treatment effects which lead
to improvement of wellbeing seem to be especially problematic. During
their treatment, neurotic depressed patients in this study received no
psychoactive medication at all. Endogenous depressed patients received no
medication during their first 10 to 14 days in the clinic and during a post
control period. This was followed by medication according to clinical
necessity. At the end of their clinical stay these patients received low doses
of antidepressants and Lithium. Withholding of medication for these pa-
tients at the beginning was part of the necessary preconditions for studying
circadian rhythms. Medication was given earlier if clinical symptoms re-
quired it.

Given these conditions, medication effects should not play a major role in
our results when comparing behaviour on admission, release from the clinic
and during post control.
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Fig. 4.3 Mixed video still on the monitor

Group comparisons

Although intra-individual comparison is the leading methodological
strategy, the groups of neurotic and endogenous depressed patients, male
and female alike, will be compared. A higher expressivity of female indi-
viduals would be expected from the literature (Hall, Rosenthal, Archer,
DiMatteo & Rogers, 1978; Hall & Braunwald, 1981; Vrugt, forthcoming).
From clinical impression, neurotic depressed patients are expected to show
their depressed mood clearly in their nonverbal behaviour. Besides these
group comparisons, intra-individual changes of the behaviour associated
with mood changes, however, will be our main source of reference.

4.4 Variables assessed

Information with regard to various psychological and behavioural variables
was gained from each video session (see Fig. 4.4).

Behavioural features

Nonverbal behaviour was assessed in two ways: Firstly, by behavioural
measurements as described in the following chapters: Secondly by rating on
various scales (see Appendix A2). It can be anticipated here that behavioural
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ratings, as they were used here, can be taken as substitutes for behavioural
measurements to a limited degree only. In the following we will focus
therefore on the behavioural measurements.

Defining ‘reduction’ and ‘substantial change’

For each of the various behavioural measures, these two criteria will be
defined with reference to the measures from the normal controls. Reduction
means that a given value is below a limit defined by at least 16 out of 18
control values, two for each of the controls. Substantial change means that a
given change ratio exceeds a criterion value. The criterion is defined by 8 of
the 9 controls having a lower value, i.e. showing a higher stability of
behaviour on repeated measurements.

Mood and wellbeing
A self-rating scale and a global clinical rating are used as the main criteria
for changes in subjective wellbeing and the depressed state.

As a self-rating, the patient indicates on a visual analogue scale (Folstein
& Luria, 1973) his state of wellbeing. Values on a “Zustandsbarometer”,
i.e. a “state barometer” vary between 0 = extreme wellbeing to 113 =
extreme distress. Generally, these measures are highly correlated with other
measures of self rating and clinical ratings (Zealley & Aitken, 1969).
Moreover, they discriminate better than various other indications of well-
being (Little & McPhail, 1973). In our data, a high correlation (r = 0.84, n
= 305 interviews) to a Scale for Wellbeing (Befindlichkeitsskala, Bf-S, von
Zerssen, Koller & Rey, 1970), a mood adjective check list was found. From
these results the use of the Visual Analogue Scale (VAS), especially for
intra-individual comparisons, seems to be justified.

A Global Clinical Rating (GR) developed by Schwarz & Strian (1972)
was used to assess the degree of depression in a general way (see Appendix
A2). This clinical impression was rated after the answers of the interview
were analysed and by using the video recording. This clinical impression
thus summarizes all of the information available to the interviewer. Accord-
ing to Schwarz & Strian (1972) this scale correlates highly with other rating
scales.

For correlations with behavioural measures these scales are reversed, if
not explicitly noted otherwise: thus positive correlations indicate a higher
incidence of behaviour, i.e. more gestures, more facial expressions, or more
gaze when their wellbeing improved.

Answers on behaviour and subjective experience in the SID

Answers during the interview were rated according to various criteria on
9-point scales. For comparison, parts of these scales were combined into 5
general aspects (see Appendix A2). By this, differentiated information on
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Table 4.1 Intercorrelations of phychological variables

SID components

VAS GR GEWE ALSO EMFU CONE SOSL

Subjective wellbeing (VAS) - .82 .80 #6563 TT IS5
Global Clinical Rating (GR) .74 - .78 b 4 Ry (1] 79 .63
General wellbeing (GEWE .76 .78 - 64 .64 .81 .70
Activity, social contact (ALSO) .58 .72 .64 ety .67 S2
Emotionality, future expectations (EMFU) .65 .70 .70 .67 - .64 - 49
Concentration, efficiency (CONE).72 .78 .79 65 .69 - .63
Somatic symptions, sleep (SOSL) .48 .55 .65 42 45 D3 -
Notes:

VAS = Visual Analogue Scale of subjective wellbeing, GR = Global Clinical Rating of
depression.

SID components:

GEWE = General wellbeing

ACSO = Activity and social contact

EMFU = Emotionality and future expectations

CONE = Concentration and efficiency

SOSC = Somatic symptoms and sleep

Upper half: n = 120 interviews (dataset GEFA)
Lower half: n = 573-581 interviews (dataset ALL)

“General wellbeing”, ““Activity and social contact”, “Emotions and future
expectations”, “Concentration and efficiency” and “Somatic complaints”

was available.

Intercorrelations of psychological features
Generally, the various features from the SID are highly correlated (see Table
4.1).

The upper part of the table contains correlations based on all of the
available interviews (about 500), the lower part shows those based on a
selection of 120 interviews (see below). Correlations of r>0.70 correspond
to a common variance of 50% and more. It would be inappropriate to
establish levels of significance when describing these data sets. Therefore,
correlations should be taken as descriptive parameters here, indicating the
amount of common variance.

From the various aspects of the SID, the extent of “somatic complaints”
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correlates the least whereas “Concentration and efficiency” correlates high-
est with subjective wellbeing. The generally high correlations are partly due
to the broad range of values from patients and controls. In the single case,
however, the various aspects may be affected differently by depression.

Taken as a whole, the high correlations suggest that it is a rather
homogeneous distortion or syndrome patients suffer from: when general
wellbeing is bad, efficiency and concentration are low, social activity and
concentration are problematic, and there is a tendency towards somatic
complaints. ‘

Furthermore, as a methodological consequence one would not expect
differential correlations of behavioural measures with the various SID fea-
tures simply for statistical reasons. Therefore, subjective wellbeing from the
Visual Analogue Scale (VAS) and the Global Clinical Rating (GR) will be
taken as main references of the depressed state and its changes.

4.5 Selection of interviews for behavioural measurements

All of the technically sufficient interviews were taken for the analysis of gaze
and speech behaviour, i.e. five minutes from the standardized and five
minutes from the free part. From this, a total of 5§10 (standardized) or 502
(free part) five minute video-taped segments were available (Dataset: “All”).

Because analyses of facial behaviour and gestures are by far more time
consuming than analyses of gaze and speech, they were obtained from only
a selection of 120 interviews (Dataset “GEFA”). For the 36 depressed
patients one interview (a) from the beginning of the clinical stay, (b) one
from the time shortly before discharge and (c) one from a post control
period were analysed. To allow for accommodation to the situation the
second or third of all the interviews was chosen, if possible (i.e. for 38 of the
45 individuals) as the initial one.

Fourteen of the twenty endogenous depressed patients took part in the
post control study so that for six of them facial behaviour and gestures were
analysed only from two interviews. For controls, only two interviews,
preferably the second and third one, were taken for facial and gestural
analysis. Interview numbers are listed in the data tables of the Appendix.

High correlations of those variables which were assessed in the selected as
well as in the total general data pool justify regarding this selection as being
representative (see Table 4.1).

Facial behaviour and gestures were analysed with only few exceptions
from the first five minutes of the free part of the interview. This section was
chosen because it was assumed and incidentally observed that more active
behaviour occurs during the free dialogue than in the highly structured part
of the interview. To decide whether this assumption is justified or not would
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Fig. 4.5 Subjective wellbeing of different states. Visual Analogue Scale (VAS)
measures for individuals from selected interview. Groups: E = endogenous (n = 20
in I and III, n = 14 in state II), neurotic (n = 16) depressed patients, C = controls (n
=9). ® : males, O = females. States of wellbeing: 1 = depressed or relatively worst
state, I = intermediate state, Il = recovered or relatively best state of wellbeing.
Median values are connected (— = for each subgroup; median values for males (. ..
.) and females (-----) marked separately. Ranges cover all values except the highest
and lowest value of each subsample.

require a systematic comparison of different parts of the interview. This
enterprise did not appear to be a primary need at this stage especially when
considering that analysis of a five minute tape needs several hours of
observation.

Taking into account the high correlations of variables from the dataset
“All” and “GEFA” the selection of interviews for the systematic analysis of
gestures and facial behaviour can be justified.
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4.6 Changes of subjective wellbeing and clinical impression

As might be expected, subjective wellbeing of patients changes considerably
over their clinical stay whereas controls stay in a stable state. This is
recognized in the global clinical rating as well (see Fig. 4.5 and 4.6).

The description of the formal aspects in figure 4.5 also applies to similar
figures in the next chapters. Marking of the ranges is similar to the proce-
dure in box plots proposed by Emerson & Strenio (1983). As has to be
expected, patients’ subjective wellbeing covers the whole range of the Visual
Analogue Scale. For controls these values remain in the upper half indicat-
ing a good state of wellbeing. Their values remain within a comparatively
small range. Similar trends can be observed in the Global Clinical Rating
(see Fig. 4.6).

It has to be kept in mind that wellbeing does not in any case change
continuously or in a monotonous way from the beginning towards the end
of the clinical stay and towards post control (see also chapter 8 on single
cases). Especially for neurotic depressed patients, there were deteriorations
during the post control phase. Therefore interviews with a relatively bad
condition (1), an improved condition () and the relatively best condition ()
were defined for each individual according to his/her subjective wellbeing.
For 16 out of 20 endogenous and for 5 out of 16 neurotic depressed patients
this corresponds to the temporal sequence. For the other patients, the
interview from the end of the clinical stay instead of the interview of the
post-control period was the relatively best one. Since our study aims at
investigating the relationship of mood and behaviour, the subjective experi-
ence seems to be the more important criterion over the purely temporal one.

Given the aforementioned selection, subjective wellbeing increases neces-
sarily from state 1 over state 1 to state mi. In contrast control values — and
this justifies assuming a comparatively stable state of general wellbeing —
remain nearly constant.

There are no substantial differences between males and females with
regard to subjective wellbeing and global clinical rating. There is a remark-
able difference between endogenous and neurotic depressed patients.
Whereas changes appear nearly linear over the three interviews for neurotic
depressed patients values for endogenous depressed patients from the
“medium” state u are already close to the relatively best in state m. Moreov-
er, improved wellbeing of neurotic depressed patients was not as close to the
point of extreme wellbeing, compared to the other groups.

Assuming a monotonous relationship between mood and behaviour, one
would expect pronounced changes in endogenous patients’ behaviour when
comparing states 1 and 1, whereas for neurotic depressed patients this would
not be the case until comparing states 1 and m. One has to keep in mind,
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Fig. 4.6 Global Clinical Rating at different states (further explanation at Fig. 4.5).

however, that a Visual Analogue Scale is primarily suited for intra-
individual, not inter-individual comparisons.

A similar picture of changes for patients and stability for controls appears
for the Global Clinical Rating (see Fig. 4.5). Values for the clinical rating are
quite similar for endogenous and neurotic depressed patients, medians
nearly identical. There is a slight tendency for more endogenous depressed
patients being rated as considerably or severely depressed during state 1
whereas ratings for neurotic depressed patients have a broader range at state
m. Controls were generally rated as “normal to good tempered”. Two
exceptions have to be mentioned. In each subgroup one patient received a
rating of “normal to good tempered” during state 1, during their second
resp. third interview. Nevertheless, when comparing their values on the
Visual Analogue Scale, these were their relatively worst states (see Appendix
B, table B.3). Their self rating can still be regarded as clearly on the lower
part of wellbeing.

On the whole, values of subjective wellbeing and clinical rating from
selected interviews indicate clear differences in the state of depression be-
havioural measures can be related to. Values during depression change
towards a range corresponding to stable control values.



5 Facial expression of mood and
emotions

Psychological processes appear to be easy to discover by facial expression.
There are few other parts of the behaviour where we can observe phe-
nomena as manifold as in the movement of the facial musculature.

Facial musculature is innervated by the facial nerve, nervus facialis,
which in turn is controlled by the facial motor nucleus. This motor nucleus
is connected with various other areas of the brain — colliculus superior,
oliva, formatio reticularis, but also with the hypothalamus (Rinn, 1984).

Especially the associations with the.limbic system, that part of the brain
mainly involved in the generation of emotions (Ploog, 1980), suggest a close
link between emotional processes and facial activity (Ekman & Oster,
1979). By this, facial behaviour should be especially ‘suited to studying the
association of subjective experience and behaviour.

On the other hand, facial muscles are controlled by various, functionally
different parts of the brain. They are partly under voluntary control by their
cortical connections. Thus an activation of facial muscles may express an
affective state immediately but it can also be used in a conscious display.

Both immediate expression of an emotional state and controlled display
may be present in a current facial behaviour.

5.1 Facial behaviour as a social signal

Facial behaviour appears as a universal signalling system in various higher
mammals by which motivations may be expressed and informations can be
directed towards others (van Hoff, 1967; van Lawick-Goodall, 1968; Che-
valier-Skolnikoff, 1973; Redican, 1982). Although it can be assumed that
facial signals are inborn expressive movements at first, i.e. instinctive be-
haviours, sensu Lorenz (1965, p. 281) and Tinbergen (1951), learning plays
a substantial role for humans.

Between the ages of 9 to 13, skills in expressing emotions consciously and
voluntarily are still imperfect. Even 13 year olds have difficulties in display-
ing at will certain negative emotions, such as fear, sadness and anger
(Ekman, Roper & Hager, 1980).

The conscious display of negative emotions and voluntary control of
facial behaviour seems to be a capacity which is acquired rather late during
ontogenesis and which is possibly only mastered in part (cf. Ekman &
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Friesen, 1969b; Ekman, Hager & Friesen, 1981). It can be assumed that
under conditions of a higher load during depression, control of facial
behaviour in conscious display would require too great an effort.

Facial behaviour is primarily activated during social interaction. The
smile, for example, appears very often, independent of a “happy” emotion.
It is elicited mainly by social conditions, i.e., when orientating towards
another person (Kraut & Johnston, 1979). Brunner (1979) deduced a “back
channel” function of the smile from observing that listeners frequently
display this behaviour at points during conversation where other back
channel behaviours, such as “yes” or “hm”, etc. also tend to appear.

A considerable number of conversational signals are displayed in the
brows area. For brows behaviour, Ekman (1979) differentiates between (a)
speaker’s signals like “batons”, “underliner”, “punctuation”, “question
mark”, “word search”, (b) turntaking signals like “agreement” and
emblems, i.e. (c) conversational signals without language, like the eye flash
(Eibl-Eibesfeldt, 1972), “disbelief”’, “mock astonishment™, ‘““affirmation”,
“negation”, “sophisticated skepticism”. Even for the few possible facial
actions in the forehead area a considerable variety of meanings for social
interaction becomes evident from this.

Although the meaning of facial signals, as elements of social interaction,
goes beyond pure expression, there is still a link with the basic emotions.
Even with a voluntary smile during greeting, an individual undoubtedly
does not signal anger or sadness but rather a positive affective attitude
towards the other.

The problem is to decide whether a behaviour is a “true” expression of an
emotion or a social display. To infer a “true” emotion from a sender is
complicated by the conscious and voluntary control of the behaviour.
However, if one does not claim to describe a “true” emotion, the smile can
be regarded as a signal in the communication system between sender and
receiver which is associated with a positive affect. Other functions like a
conversational signal or a means of deception may be present independent-
ly.

Investigating the association of facial expression and mood does not need
the presumption of detecting a “true” emotion. A more simple question
should be sufficient: what kind of facial behaviour is activated within a
social situation given a specific affective or mood state.

5.2 Simultaneous expression of different affects

Despite the relatively homogeneous appearance of the depression syndrome,
- complex affective processes have to be taken into account. Besides sadness
or grief, emotions like anxiety and, from a psychoanalytical view, anger
may be important (cf. chapter 2). Up to now, little has been known about
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the temporal flow of different affects and about the interplay with the
corresponding expression. A simultaneous expression of different emotions
presupposes discrete, distinguishable processes (Scherer, 1984) in contrast
to general dimensions. Furthermore an association of these emotions with
specific muscular action, resulting from single or simultaneous muscle in-
nervations, has to be assumed given a simultaneous occurrence of emotions.

Various studies indicate such simultaneous expressions of different
affects or emotions. As has been observed by Ekman & Friesen (1969b) a
“leakage” in part of the behaviour takes place when subjects try to deceive
and withhold their felt emotions. When commenting in a prescribed positive
way on a negative film this was accompanied by frequent “negative affect
smiles”. This “negative affect smile” contains facial elements of a smile
together with facial indicators of negative emotions (Ekman, Friesen &
Ancoli, 1980). In a study on stuttering, Krause (1978, 1981) found such
simultaneous positive and negative (mainly disgust) facial elements as
“affective blends” when analysing dialogues of stutterers with normally
speaking individuals. ’

“Leakage theory” can be traced back to Darwin’s (1872) principle of
antithesis, i.e. that opposite emotions lead to opposite expressions. Extend-
ing this principle, it is claimed by Leyhausen (1967) that glven two contra-
dictory motives, the weaker one will result in an expression whereas the
stronger one will lead to an action. With regard to the experimental situa-
tion in Ekman & Friesen’s (1969b) study, the intention to deceive as the
stronger motive determined the consciously controlled behaviour, whereas
the “weaker motive”, i.e. the negative emotion felt was expressed in a less
controlled way as disgust when watching the unpleasant film.

When studying the expression of mood by facial expression one has to
take into account two processes possibly interfering with each other. An
immediate, direct expression of emotional processes has to be expected
given the universality of facial behaviour, its phylogenetical and ontogene-
tical traces as instinctive behaviour. This immediate expression may be
counteracted by cultural influences whereby during ontogenesis a control of
affective expressions is built up (Ekman, 1973). This means that the face
will express an emotional state only as far as it is tolerated by specific
cultural norms. The strain resulting from such a control will be endurable
up to a certain degree only so that an immediate expression might “leak”
through. Which one of these two tendencies dominates at a given point in
time during an ongoing interaction, can very rarely be decided in an un-
ambiguous way.

3.3 Facial expression during depression

Because of the depressed mood as a central feature, one would hardly
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Fig. 5.1 Patient in hypomania and depressed stupor (from Weygandt, 1902).

associate a happy facial expression with depression. One would rather
expect a state-congruent expression as the natural behaviour in a depressed
condition.

Correspondingly, with improvement or with an elated mood, a change in
facial behaviour should occur. This contrast is depicted in traditional text-
books on psychiatry like that of Weygandt (1902) in an impressive way (see
Fig. 5.1).  Clinical descriptions frequently point to the sad facial express-
ion but also to a total lack of facial expression corresponding to the lack of
affective experience as one of the symptoms during depression.

Systematic observation of facial features
There is little quantitative information available on the actual facial be-
haviour during depression. From the study of Grinker et al. (1961) the
following figures refer to facial aspects:
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Item Content % patients showing behaviour
3.  Ciries (lacrimation) 37%
6.  Never smiles 6%
7.  Seen to smile at some time during observation 97%

80.  Has flat masklike face 51%

In only about 50% of the patients the flat masklike face (Item 80), i.e. a
lack of facial expression has been observed. This corresponds to figures of
Mombour (1974) who reported that 43% of 125 depressed patients show a
rigid facial expression. This, however, is also the case for 47% of patients
suffering from an organic psychosyndrome and for 51% of schizophrenic
patients.

Several points should be stressed: Observers register a lack of facial
expression as an important feature. None the less, it is observed in about
50% of the patients only and does not seem to be specific to depression. It is
interesting to observe that in the study of Grinker et al. (1961) nearly all
patients happened to smile at one time during observation. This phe-
nomenon seems important when later discussing the homogeneity of an
affective level. Nevertheless, facial behaviour appears to be generally in
accordance with the psychological disorders, specifically a lack of emotional
variability, during depression.

According to Bunney & Hamburg (1963) nurses are able to evaluate
verbal and facial expression of anger and anxiety in newly admitted pa-
tients, when observing over a period of 8 hours. Even though inter-rater
reliabilities turned out to be only moderate (r = .45 for an angry and r = .60
for a sad facial expression), the differentiation between these two emotions
in depression deserves attention.

More specifically, facial expression has been examined in studies by
Ulrich et al. (1976), Waxer (1974, 1976), Jones & Pansa (1979) and
Pansa-Henderson, et al. (1982). Rating of reduced facial behaviour turned
out, according to Ulrich et al. (1976) to be a valid indicator for depressive
retardation but also for agitation.

The feature “depressed” is mainly inferred by raters from mouth corners
angled down (Waxer, 1974) whereas a lip bite or pressed lips are taken as
indicators for anger in a group of patients with mixed diagnoses (Waxer,
1976). In a study of Jones & Pansa (1979) quantitative aspects, i.e. frequen-
¢y and duration of facial behaviours, are presented for those features which
significantly differentiated between depressed and schizophrenic patients or
controls. A lower frequency and duration of the smile appeared to be the
most distinct feature for depressed patients at the beginning of their clinical
stay, a result that Jones and Pansa themselves comment as being of little
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surprise when considering clinical observations and expectations. They also
found a reduced frequency of eyebrow movements, i.e. speaker signals for
depressed patients. This could be regarded as an indicator for motor re-
tardation.

There is very little information about the simultaneous expression of
different emotions in depressed patients. In a paper of Matsumoto, Ekman
& Friesen (1983) that came to our knowledge after the completion of our
study, “felt” and “unfelt happy” expressions significantly correlated with
depressed mood on admission and improvement of neurotic depressed
patients. For psychotic depressed patients, this was the case to a minor
degree and only for “unfelt happy” expressions.

It is unclear why in this study for psychotic patients (corresponding to
endogenous in our case) the correlation was not significant for “felt happy”
expressions. From the low average values and the proportionally large
standard deviations one would suppose bottom effects to play a role. This
suggests that a substantial part of the 17 patients showed little or none of
the specific behaviour defined. Individual comparisons would probably help
to explain this result further. Nevertheless, it points to the usefulness of
measuring facial behaviour to expand rating procedures and the necessity of
differentiating between various forms of depression.

From the systematic studies of visible facial behaviour, significant effects
for differentiating depression from a normal state can be found. When
critically analysing these effects however, they appear to be weaker than one
would expect from clinical or everyday life experience.

Various reasons could be responsible for this discrepancy between data
from systematic observation and the homogeneous impression gained from
clinical experience. Social psychological mechanisms like selective percep-
tion, expectancies, over-generalization, implicit theories on behaviour and
personality could produce a homogeneous picture of depression, not present
in actual life. Also, from a methodological point of view, rating and
measurement techniques might not be sensitive enough for subtle facial
phenomena.

Electromyographical studies

Electromyographical registration of muscular activity does not suffer the
flaws of ratings and observation with regard to sensitivity. Instead there are
other problems like spillover of ‘electrical activity from different muscles
which, however, will not be discussed here. Primarily an increased activa-
tion of the musculus corrugator and a reduced activation of the musculus
zygomaticus as measured in the electromyogramme (EMG) appear to be
characteristic for negative thoughts. A clear differentiation between various
clinical and normal groups using EMG measure, however, is still equivocal
(Fridlund & Izard, 1983). Schwartz, Fair, Salt, Mandel & Klerman (1976a
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and b; Schwartz & Weinberger, 1980) found different activation in the
EMG when subjects imagined “happy” situations compared to other emo-
tional contents, like anger. No substantial differences were found between
depressed and non-depressed subjects. In their thorough review on this and
other studies, Fridlund & Izard (1983) discuss the importance of a baseline
EMG measure which could be on a higher level for depressed individuals.

In a replication by Oliveau & Willmuth (1979), again differences in the
EMG level turned out to depend on the kind of imagination (happy or sad
daily events), whereas no differences were found between depressed and
non-depressed subjects. The correlation between negative thoughts and
higher level activity of the musculus corrugator has also been found by
Teasdale & Rezin (1977). Again, no significant correlation was found with
the extent of the depressed mood.

Even though EMG levels do not significantly differ between groups, it
appears to be predictive of improvement when compared on an individual
basis. For five clinically depressed patients Teasdale & Bancroft (1977)
obtained a correlation of r = 0.70 with subjective wellbeing. Schwartz, Fair,
Mandel, Salt, Mieske & Klerman (1978) found more improvements on a
Hamilton rating for those patients with an initially higher activity of the
musculus corrugator. According to Carney, Hong, O’Connell & Amado
(1981) those of the 21 clinically depressed women, which showed higher
initial activity of the musculus corrugator at the beginning of their clinical
stay, showed greater changes in the Beck Inventory later. Other than
Schwartz et al. (1978) no relationship appeared in this study with changes
of clinical symptoms. Predictive validity of the activity of the musculus
corrugator and the musculus zygomaticus has been replicated by Greden
and his group (Greden, Price, Genero, Feinberg & Levine, 1984; Greden,
Genero & Price, 1985, cf. section on Veraguth fold below).

In their review, Fridlund & Izard (1983) hypothesize that an “over
arousal” during depression (cf. Goldstein, 1965) might be responsible for a
higher EMG level, rather than the expression of a sad face. From this, the
base level seems to be a crucial variable in EMG studies on depression. For
the facial expression of emotions, however, EMG studies provide indirect
evidence. It is not indicated whether changed frequencies, intensities or
qualities of emotions during depression are communicated to others. Never-
theless, the high EMG levels during depression are of interest. They point to
possible facial actions which could contradict the assumption that there is a
total lack of facial expression during depression.

5.4 Summary and hypothesis

Particularly in clinical descriptions, facial expression seems to correspond to
the state of wellbeing and emotions during depression. To a lesser extent,
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this is confirmed by the few studies using systematic observations. General-
ly, a reduction of facial behaviour has been found, particularly for the smile.
Thus in the face affective disorders appear to be expressed in a way which
meets our expectations about behaviour in a depressed mood.

Electromyographical studies are partly in accordance with, and some-
what in contradiction to, observational data. High levels of musculus corru-
gator activity predicted later improvement. This points to an increased
facial activity or tension with a negative affective content during depression.
This is contrary to reduced facial activity as expected from clinical observa-
tion. A higher level of musculus zygomaticus activity, i.e. the muscles
responsible for the smile, has been found for depressed patients as well
(Carney et al., 1981; Greden et al., 1984). This suggests a generally high
tension in facial muscles. It still has to be investigated whether this is due to
an unspecific high activity of facial muscles corresponding to an over-
arousal or to specific reactions. From a communication point of view, the
visible facial behaviour is of special interest. It is still unclear to what extent
the electromyographically measured muscular activity becomes apparent on
the facial surface.

Systematic observations revealed comparatively weaker association of
facial behaviour with depression than would be expected from clinical
impression. The question arises whether clinical impression exaggerates
factually low correlations. Is it possible that clinical descriptions are derived
from special significant cases which exhibit, for example, a facial torpid-
ness? The impression could be gathered from rare but impressive events.
The use of more sensible methods for observing and coding facial behaviour
should help to give a clearer view. Beyond global ratings it is necessary to
gain differential information on facial expression during depression. This
behaviour may not only be indicative of a depressed mood, but also of
negative emotions, presumably present during the illness.

Reduction hypotbesis for facial expression

From clinical and the few systematic observations and also from learning
theories, a reduction of facial activity and a predominance of negative
affective expression has to be expected for depression. This hypothesis can
be specified as follows:

Facial activity and the repertoire of its elements will be reduced during
depression and will expand with improvement of subjective wellbeing.

Facial actions which become apparent on the level of a generally depress-
ed mood should represent negative emotions. Whether these resemble ex-
pressions of sadness, distress, anger or fear will not be tested in a strict sense
but rather studied in an exploratory way.
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5.5 Methods of facial analysis

Facial behaviour was analysed from videotapes with variable speed (slow
motion, frame by frame analysis). The occurrence of facial movements was
coded according to the Facial Action Coding System (FACS) by Ekman &
Friesen (1978). Upper and lower face were analysed in separate runs.

The coding system is based upon a notation system of the Swedish anatomist
Hjortsjo (1970). He described the muscular basis of facial expression and
classified the appearance changes on the surface of the skin caused by different
muscular actions. The system allows the description of facial behaviour in an
“analytical” way using 44 Action Units (AU) or Action Descriptors (AD). The
Action Units of the frontal area are depicted in Fig. 5.2.

Additional code numbers can be used to describe eye and head positions.
These were not used in our study since gaze was assessed separately as an
on-off pattern (see chapter 6).

Action Units, single or in combination, describe visible changes in the
face without giving qualitative interpretations about possible emotions at
this stage. Visibility of muscular activity is an important criterion, since we
are interested in the potential communicative aspects of the behaviour.
Communication requires that changes in muscular activity can be observed
by others.

Selected elements used for coding

In our analysis an event was coded near the “apex”, i.e. the maximum of a
movement without temporal and intensity qualifications. The intensity of a
movement had to fulfil the criterion of showing at least a “trace level”,
defined in the FACS manual, i.e. a trace of the movement had to be
apparent.

The most important modification of FACS was a selection of the elements
to be coded. This selection was obtained after analysing 40 interviews with
20 endogenous depressed patients. The resulting frequency distribution of
single Action Units is shown in Figure 5.3.

The distribution is clearly skewed to the left. This had to be expected
from prior knowledge on systematic observation of behaviour. Generally,
within a categorial observation system, few behavioural categories occur
with high frequencies whereas for most of them low frequencies are
obtained. This distribution is in accordance with the “principle of least
effort”, postulated by Zipf (1949/1965) for the use of words. It states that
few elements of the behavioural repertoire are used quite frequently whereas -
most of the available elements are used rarely. According to Zipf (1949/
1965) this use of verbal elements enables us to communicate with the least
amount of effort.
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1+2 1+2+4 144 2+4
Fig. 5.2 Action Units of the brows (from Ekman, 1979).

Regarding the frequency distribution in Fig. 5.3, the “principle of least
effort” seems to apply to facial behaviour as well. Given this result, 13
Action Units or Action Unit combinations were taken for the analysis of the
total sample of interviews (see table 5.1).

For Action Units 1+2 (lifting the eyebrows) and 6+12 (smile) no dif-
ferentiation was made, since the single elements AU1 or AU2 rarely occur
separately and AU6 (cheek raise) is mostly combined with AU12 (lip corner
pull) in the smile. The AU28 (lip suck) and AU32 (lip bite) were taken
together because of their similar appearance and functional equivalence.

As can be seen from Table 5.1 our selection (except for the last three AUs)
corresponds to EMFACS, a simplified version of FACS. This simplification
has recently been proposed by Friesen & Ekman (1984) after our analysis
had been terminated.

Action Unit § (upper lid raise) is the only AU excluded in our selection
but included in EMFACS. It was excluded here because of its very low
frequency of occurrence. Whether this was due to the difficulty in detecting
it on the video screen or to its actually rare occurrence, could not be
decided. We also omitted coding of mouth openings (AUs 24, 25, 26). This
would have been of interest, for example, in evaluating the intensities of
smiles or laughter. Since our study, however, did not aim at differentiating
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Fig, 5.3 Frequency distribution of various Action Units (AU): From 40 clinical
interviews of 20 endogenous depressed patients; 5 mins. duration each.

in this respect, these codes were not used. Also a mouth-opening (AU2S or
AU26) simultaneously occurring with other facial action or in a specific
context, could be part of a “surprise” expression. Such an event, however,
has not been observed in the whole material.

Our selection does not imply any rank order with regard to the import-
ance of single elements. In particular, events occurring rarely may be highly
Important for gaining a specific impression. Nevertheless, in comparison to
frequently occurring behaviours, these elements would not be identifiable as
indicators of change in a quantitative analysis.

It has always been a controversial issue in psychological literature to infer
an emotional meaning from facial actions. Therefore, the references to
emotions in table 5.1 cannot be used as a definite guideline for interpreta-
tions. Taken from the proposals of Ekman & Friesen (1975, 1978) they
Pf)int to possible interpretations only. They were validated mainly by stu-
dies on the recognition of emotions. The Action Units can be thought of as
Possible elements in a complex facial expression. Generally, several ele-
ments act together in producing an expression.

It has to be stressed that not the emotions but the facial elements were
observed and coded according to the criteria of the coding system.

Reliability
Rellability of coding was assessed in various ways. First, the author took the
final test of the Human Interaction Laboratory in San Francisco, directed by
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Table 5.1: Selection of facial elements

Emotions

AU EMFACS CONTENT Surprise Fear Happiness Sadness Disgust Anger Contempt

1+2 ~ + Inner and outer X X X
brow raise
4 + Brow lower (%) (%) X
9 + Nose wrinkle b
10 %+ Upper lip raise X X X
(6+)12 + Lip corner pull X (X)
(cheek raise)
14 + Dimpler X
15 + Lip corner depress X X
17 + Chin raise X X X
18 + Lip pucker
20 + Lip stretch X
23 + Lips tight o
24 + Lip press X
28/32 + Lip suck/bite
Note:

Reduced form of FACS with elements of EMFACS marked. Content description and
hypothetical relations to emotion.

Ekman. Second, inter-rater reliability with another trained observer was
determined by coding 6 interviews with depressed patients. Reliability of the
two independent coders was 79% (Cohen’s kappa = 0.75, p<0.05, cf.
Asendorpf & Wallbott, (1979)). Third, a repeated coding, after a one
month period, revealed an intra-rater reliability of 88% (Cohen’s kappa: r
= 0.87, p<0.05). These figures refer to a point-to-point agreement for the
single events. Agreement for coded events had to be within +/—10 video
frames, i.e. 400 msecs period of time. Regarding the complexity of the
behaviour, the reliability of coding appears to be sufficient or good.

5.5.1 Parameters of facial behaviour

“Activity”, “repertoire” and “patterns” were defined as parameters of
facial behaviour. These parameters could be chosen with certain freedom,
since little experience was available from the literature at that time. Para-
meters were selected on the basis of the general hypothesis that there is a
reduction of nonverbal behaviour during depression.

Facial activity, general and specific
Facial activity is defined by the frequency of Action Units within an observa-
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tional period of five minutes. General and specific facial activity were
differentiated.

General facial activity (MIAK = Mimic Activity) is defined by the total
number of Action Units coded within the five minute interval.

MIAK = f(AUs in five minutes)

This parameter does not distinguish whether few AUs occur frequently or
many different AUs occur infrequently. Combinations of AU1+2 resp.
6+12 were counted as one action since they occur together in nearly every
instance.

Specific facial activity is defined by the frequency of occurrence for each
single AU within a five minute interval. Here, in particular, the smile, i.e.
AU(6+)12 will be analysed. Criterion for coding was the occurrence of

AU12 (activation of musculus zygomaticus) with an optional activation of
AU6 (cheek raise).

Repertoire

The facial repertoire is defined by the number of different AUs which were
coded within a five minute interval. To reduce random variation those
action units occurring at least twice will be included in the parameter REP2.
This parameter is taken for further analyses. It is the number of different
AUs occurring at least two times within the five minute period.

REP2 = Number of different AUs with =2 within 5 minutes

The repertoire is limited by our selection of AUs, i.e. by a maximum of
13. Generally, it turned out to be much lower, with a median value of Mdn
= 4 AUs. Obviously, the repertoire REP2 is lower than the repertoire REP1,
where AUs are included occurring only once. REP1 has a Mdn = 5.8, i.e. 2
AUs higher than REP2. Taking the total of 120 measurements, correlation
between REP1 and REP2 is high (r = 0.78). The repertoire is defined here
quantitatively as the domain of facial actions used two or more times. The
Parameter REP2 does not refer to the content. It represents the variety of
facial signals used.

“Reduction” and ““substantial change”

Rarametem of facial behaviour, MIAK, f (AU12), and REP2 are characte-
rized, as for the other nonverbal behaviours, by two qualifications with
reference to normal values. For each individual (a) presence of a reduction
compared to control values, and (b) presence of substantial changes, i.e.
changes exceeding normal variations of behaviour over the time course (see
FhaPter 4) will be stated. Reduction is thus defined according to inter-
individual variation of control values. Substantial change takes intra-
individual variation of control values as a reference. Apart from these direct
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parameters, patterns of facial activity will be described as they were
obtained from a cluster analysis in order to comprise the variety of phe-
nomena observed.

5.6 Results on facial behaviour

During depression, patients exhibit considerable reductions in their facial
behaviour. Facial behaviour was also qualitatively different from that of
controls. Marked changes occurred with improvement. However, at a state
of relatively best subjective wellbeing, part of the patients values were still
considerably below those of controls. Since general correlations insufficient-
ly represent the associations between psychological measures and be-
haviours in our case, descriptions of individual values and changes will be
accentuated in the following.

5.6.1 General facial activity

For a considerable part, particularly of the endogenous depressed patients,
general facial activity is reduced compared to that of normal controls. Facial
activity increases with improvement of subjective wellbeing. For part of the
neurotic depressed patients, however, facial activity decreases with improve-
ment, thus showing changes contradictory to expectation (see Fig. 5.4).

On the average, patients showed between Mdn = 16 — 25 Action Units,
i.e. 3 — 6/min., whereas controls had Mdn = 27 — 35 Action Units, i.e.
>5/min. Even during the remitted state, patients show significantly lower
values than controls (U-Test: p<0.01; cf. table B.13 in the appendix).

As a counter trend, median for neurotic depressed patients at state 11 is
below the critical value of f = 22 whereas the median of the endogenous
patients is in the normal range.

Reduction
During depression (state 1), 15 out of 20 (= 75%*) of the endogenous
depressed patients have reduced values whereas this is the case for 7 out of
16 (= 44%) of the neurotic patients only (see table B.14 in the appendix).
Even during their relatively best state (m1) 7 (= 35%) of the endogenous
and 10 (= 63%) of the neurotic depressed patients still had reduced facial
activity.
A divergent trend appeared in both subgroups. For endogenous patients
the proportion of reduced values decreased significantly from 75% to 35%
whereas it increased for neurotic depressed patients from 44% to 63%.

* Although it might be regarded as problematic because numbers of subjects
within subgroups are small, percentages are given here for the sake of easier
comparison.
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Fig. 5.4 General facial activity (MIAK). Individual frequencies (f) of coded Action
Units within a § minute interval. Horizontal criterion (defined according to controls)
separates “reduced” from “normal” values. (For further explanation see Fig. 4.5.)

Individual changes
For 11 out of the 36 patients (= 31%) facial activity increased substantially,
Le. for more than one third of the initial values with improvement (see Fig.
5.5 and table B.14 in the Appendix). The critical value for substantial
change is CR = .33, i.e. 33% of the initial value. The reference is 8 out of 9
controls which have lower values, i.e. a more stable behaviour on repeated
observations.
_ While a larger part of endogenous depressed patients has a substantial
Increase in general facial activity with improvement, the contrary holds for
5 out of 16 (= 31%) neurotic depressed patients (Fisher Exact Test:
p<0.05).

From these intra-individual comparisons it can be seen that consistency
of changes is high (see Fig. 5.5). For 14 out of the 17 (= 82%) cases where a
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Fig. 5.5 Individual changes of general facial activity (MIAK). Semi-logarithmic scale
with linear low values for change ratios: [f(III)-f(I)]:f(I). Endogenous (E), neurotic
(N) depressed patients and controls (C). + = increase, — = decrease of MIAK with
improvement of subjective wellbeing. Arrows indicate amount and direction of
change ratios. Circles give amount and direction of change to intermediate state:
[f(II0)-£(T)]:£(I). Consistency of change is given when arrow and circle point in the
same direction. (Exception: controls and 6 endogenous depressed patients have only
two measures). Vertical criterion line defines “substantial change” according to
controls.

substantial change took place (and three observations were available) both
change ratios point to the same direction, thus being consistent. This is
evidence that the substantial changes of general facial activity obtained here
have not to be attributed to random variation of behaviour, but rather to
changes in psychological conditions.
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Generally, more than half of the patients showed reduced facial activity
during depression. Despite increases with improvement for 10 (= 63%) of
the neurotic and 7 (= 44%) of the endogenous depressed patients reduced
values remained even at a state of relatively best wellbeing. This result is not
easy to explain.

It is possible that the reduction in behaviour represents a depressive
tendency as a personality trait or a lack of social skills. Another cause may
be the repetition of interviews. This could have induced a “habituation” of
facial behaviour. The increasing rates of behaviours in most cases, however,
contradict this surmise.

Another explanation is that patients are able to control their behaviour
better when improving and follow the display rules of showing little affect.
This cannot be excluded but from the therapeutic interventions one would
argue against this presumption. In the behaviour therapeutic program in
particular, expression (although mainly verbal) of emotional contents was
forwarded. This group of patients with neurotic depression showed least
facial activity at state m. One could also think of an enduring “labile state”
in these patients where depression has been overcome only in part.

It should be reminded that both explanations — labile state and disposi-
tion as a cause for this continuously reduced behaviour — would only apply
to some of the patients.

For a considerable part of the patients general facial activity is in accord-
ance with the reduction hypothesis. This holds for the two subgroups at
different states of wellbeing. Whereas general facial behaviour is reduced for
a considerable part of the endogenous depressed patients during depression
and increases with improvement, the reverse holds for the neurotic depress-
ed patients. Thus, for both subgroups, there are different trends in this
parameter of facial behaviour, for endogenous in accordance with, for
neurotic in contradiction to prior expectation.

5.6.2 Specific facial activity

Except for the smile (AU12) single facial elements are not unequivocally
related to the depressed state. The smile and the lifting of the eyebrows
(AU1-2) occur frequently enough to compare it within and between indi-
viduals. Except for the smile, frequencies of changes and their direction in
relation to subjective wellbeing will be presented only.

The smile (AU12)

As expected, this behaviour was considerably reduced during depression. It
frequently remained in the reduced range even during recovery. For most of
the patients, however, the frequency of AU12 increased with improvement
of subjective wellbeing (see Fig. 5.6).
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Fig. 5.6 Action Unit (6+)12: Smile. Individual frequencies within a five-minute
interval (For further explanation see Fig. 4.5).

For patients median values vary between Mdn 1 to 7, i.e. 0.2 to 1.4 per
minute whereas for controls median values are about Mdn = 12, i.e. 2.4 per
minute or roughly double the amount of the patients (see Table B.13 in the
Appendix).

Compared with general facial activity, control values have a higher
variability. At all states of subjective wellbeing, patient values are signifi-
cantly lower than control values (U-test: p<.05). Generally, patients have
significantly lower values during depression (state 1) compared to the in-
termediate state (i) and recovered state (1) (Wilcoxon tests: p<.01). During
the depressed state, endogenous depressed patients show significantly lower

" values than neurotic depressed patients (U-test: p<.05). Other than in the
general facial activity, no reverse tendencies were observed for the two
patient subgroups.

Reduction
According to control values, the critical level for “reduced values” of AU12
is f<4, i.e. less than 0.8 per minute. During the depressed state 18 (= 90%)
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Fig. 5.7 Individual changes for smile. Change ratios for the frequency of AU (6+)12.
(For further explanation see Fig. 5.5).

of the endogenous and 10 (= 63%) of the neurotic depressed patients had
reduced values. Even when recovered (state m) this is still the case for 7(=
35%) of the endogenous, and 7(= 44%) of the neurotic depressed patients.
At the intermediate state (1) of wellbeing the proportion of reduced values
clearly declines, (see table B.14 in the appendix). Even at the relatively best
state of subjective wellbeing a considerable proportion of the patients (14 =
39%) has reduced values and medians are still below the median of the
controls.

Individual changes
The smile increases substantially for 22 of the 36 patients (= 62%) with
Improvement. For some of the patients, particularly neurotic depressed
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ones, a substantial decrease was observed with improved subjective well-
being (see Fig. 5.7) and table B.14 in the appendix.

Most of the patients exhibited a substantial increase compared to the
limits of CR>0.6 (corresponding to 60% of the initial value) set according
to the control values. Consistency of change is very high. In 18 out of 22
cases (= 82%) change ratios for the intermediate state (o) point to the same
direction as the substantial changes given by the comparison of states 1 and
1.

Behaviour of AU12 increased for 14(= 70%) of the endogenous depress-
ed patients. This was also the case for 8(= 50%) of the neurotic depressed
patients in which case, however, they were opposed by 4(= 25%) having a
substantial decrease.

As for the general facial activity median values for patients remain
considerably below those of controls. Display rules could play a role in that
the interview touched on problems taken more seriously by the patients,
whereas the contents had another meaning for controls. Stable median
values for controls could also point to the social norms set by the interview,
which requires a certain amount of friendliness. The state dependency of the
patients’ behaviour is clearly given considering the frequent substantial
increases with improvement. Certainly the low initial values during depress-
ion have to be taken into account. Nevertheless, the highly consistent
changes over the three measurements give evidence for the validity of this
behaviour as an indicator of the depressed state.

Occurrence of single Action Units
Besides the frequency of smiles (AU12) only AU1+2 (lifting the eyebrows)
and AU24 (lip press) do change for at least part of the patients in a state
dependent way. Other Action Units neither increase nor decrease unequivo-
cally with improvement. The number of patients and controls for whom the
frequency of occurrence changed in one way or the other is depicted in Fig.
5.8. Only the fact of change, not the amount, is registered in this figure.

It is noticeable that AU24 (lip press) decreased with improvement for
endogenous and neurotic depressed patients in 15 out of 36 cases (= 42%).
AU24 may be regarded as part of negative emotions, such as anger or
tension. Frequency of AU1+2 (lifting the eyebrows), a conversational sig-
nal, increased in 11 (= 55%) and decreased in 2 (= 10%) of the endogenous
depressed patients whereas for neurotic depressed patients, increases and
decreases appear to be balanced (each 7 out of 16 = 44%). This is some-
what similar to the state dependent changes of the smile discussed above.
No clear direction of changes can be seen for the other AUs. It should be
noted that changes for single Action Units were highly consistent as can be
seen from the lines within each column in Fig. 5.8.

Generally, AU12 (smile), AU1+2 (lifting the eyebrows) and AU24 (lip
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Fig. 5.8 Increase (+) and decrease (—) of Action Unit (AU) frequency with
improvement of wellbeing. Number of patients and controls (n) for whom
frequencies of Action Units (AU) increased (+) or decreased (—) with improvement
from depressed state I to recovered state (III). Lines within columns refer to changes
to intermediate state II. Bottom and top lines limit the maximum change within each
subsample (E, N, and C).

press) occur frequently enough to determine state dependent changes on a
group level: While AU12 and AU1+2 tend to increase with improvement,
AU24 (lip press, suggesting an expression of tension and anger) tends to
decrease. In the single case, however, other action units may be important,
t0o, as will be shown below in the patterns of facial activity.

Veraguth fold
A characteristic form of the eyelid, the “Veraguth fold”, is regarded as a
sign of depression or depressive tendencies in traditional psychiatric tex-
tbooks (see Fig. 5.9).

From our observations, the specific fold of the upper eyelid, with the
characteristic sharp arch appears when the inner eyebrows are slightly lifted
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Fig. 5.9 Veraguth fold (left) and normal fold (right) of upper eyelid (from Bleuler,
1969).

and pulled together (AU1+4). This simultaneous activation of musculus
frontalis, pars medialis and musculus corrugator supercilii can be done by
will given some practice. A stronger activation leads to the “omega sign” of
depression, described already by Darwin (1872).

Studies on electromyographically measured activation of this area
(Greden et al., 1985) have already been discussed above. Even a very slight
activation of both muscles not codable according to the FACS criteria can
produce the Veraguth fold. The Veraguth fold could point to a complex
facial muscular activation associated with the emotion “grief” or “sadness”.
Since there are to our knowledge no quantitative data on this phenomenon,
the occurrence of the Veraguth fold was determined in a post-hoc analysis.
Results on the occurrence of the Veraguth fold. It turned out that this
feature was present in 8 out of 10 (= 75%) female endogenous depressed
patients. In 7 out of these cases, the Veraguth sign was associated with a
habitual (i.e. continuously present) AU4 or AU1+4. For the rest of the
patients as well as for controls, this feature was present in about one third of
the subjects. In particular this was the case for 3 out of 9 male endogenous
depressed patients and 5 of the 16 neurotic depressed patients. Four of the
controls also showed the Veraguth fold. This, however, was associated with
a habitual AU4 or 1+4 in one case only. It seems noteworthy that Greden et
al. (1985) found an increased EMG corrugator activity in this group of
female patients with an average age of 43 years, having psychomotor
agitation.

These observations clearly need to be replicated also whether this sign
(and higher corrugator activity too) is specific to female depressed patients
of a higher age. For EMG studies, a selection of subjects according to the
Veraguth criterion could be helpful for differentiating between subgroups,
since it would predict a habitual tension in the corrugator muscle. It would
be worth testing whether this is associated with a generally increased
arousal.
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Fig. 5.10 Facial repertoire. Individual number of different Action Units (=
repertoire) occurring = 2 times (REP2) during a 5-minute interval. (For further
explanation see Fig. 4.5).

5.6.3 Facial repertoire

There is no clear relationship between subjective wellbeing and the width of
the facial repertoire as defined here (see Fig. 5.10).

There are no marked differences between patients and controls and no
clear changes in the average repertoire occur when subjective wellbeing
improves. On the average, 4 to 5 out of the possible 13 different Action
Units are observed at least twice for a person during the five minutes
analysed (see table B.13 in the Appendix).

Reduction

At the various points in time, 15% to 30% of the patients have a reduced
facial repertoire compared to the normal range. This appears independent
of the state (see table B.14 in the Appendix). Criterion for reduced values
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Fig. 5.11 Individual change ratios for the facial repertoire. Change ratios for the
repertoire of Action Units occurring = 2 times (REP2) during a 5-minute interval.
(For further explanation see Fig. 5.5).

according to control values is set to REP2 <3, i.e. less than three different
Action Units within the five minute period.

Individual change

For some of the patients, mainly endogenous depressed, substantial changes
in the facial repertoire occur with improvement of subjective wellbeing (see
Fig. 5.11).

Compared to normal variation of the repertoire, a change ratio of
CR>0.50 is defined as “‘substantial”. For 6 (= 30%) of the endogenous and
only 2 (= 13%) of the neurotic depressed patients a substantial increase of
the facial repertoire occurs with improvement. Compared to the other facial
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parameters, consistency of these substantial changes is somewhat lower, i.e.
6 out of 8 (= 75%) substantial changes from 1 to 1 also have a consistent
change with regard to the intermediate state m.

It should be noted that both patients and controls activated only a
quarter to a third of the possible facial repertoire at least twice during the
observed period. This again is in accordance with Zipf’s (1949/1965) princi-
ple of least effort which obviously holds for the facial behaviour as well.
Only a few elements of the behavioural repertoire are frequently used.

5.6.4 Comparison of facial parameters

While the frequency of smiles was reduced during depression and mostly
increased with improvement, general facial activity seems to differentiate
between the two groups of patients. Endogenous depressed patients exhi-
bited the expected reduction followed by substantial increases, whereas for
a considerable part of neurotic depressed patients general facial activity
tended to decline with improvement of subjective wellbeing. The least
association with subjective wellbeing was found for the facial repertoire.

Reduction

With one exception, a reduced repertoire occurred together with a reduced
general facial activity (8 out of 9 cases) and this in turn occurred together
with a reduced smile (19 out of 21 cases). During improvement (state u and
m) this dependency resolves: in 10 out of 15 or 8 out of 17 cases, a reduced
general facial activity is not found together with a reduced smile (see values
in Table B.4 in the Appendix). Even during the improved state there were
frequently reduced values in general facial activity or frequency of smiles.
Assuming this “logical or-connection”, 19 out of 30 (= 63%, state u) or 23
out of 36 (= 64%, state m) patients still had reduced values when their
depression had already improved.

The proportion of patients with 3 or 2 reduced facial parameters, howev-
er, declined for about 22% with improvement (see Table 5.2).

Most of the substantial changes occurred already at the intermediate state
it whereas few shifts only took place from state u to m.

Furthermore, Table 5.2 indicates that only about 10% of the patients had
substantial changes in all of the three parameters; about 60% had an
increase in one or two parameters. On the other hand, it is for about a
quarter of the patients only that none of the facial parameters substantially
Increased with improvement.

Frequency of AU12 substantially increased most often (for 60% or 61%
of the patients). It is followed by general facial activity with 27% to 31%
Patients substantially increasing. Here the reverse tendency for neurotic
depressed patients has to be remembered. The facial repertoire increased
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Table 5.2: Reduced facial parameters and their change

Reduction Substantial increase

| I 1 I-11 I1- 1

m
n p n p n p N p n p

0 6 (.17) 11 (:37):v13 G36) 1 Rink2idyi 9 (.25)
1 9 (.23) 11 (.37) 10 1A2): 15 - (GS0) 37 (.47)
2 3 (.36) 6 (.20) 10 (:28) 3y (10). 6 (.17)
3 8 (.22) .2 (.07) 3 (.08) 4 (.13) 4 (.11)
Sample (n) (36) (30) (36) (30) (36)

Note:

Number (n) and proportion (p) of patients showing reduction respectively substantial increase
of facial parameters.

less frequently with improvement (23% or 22% of the patients, see Table
B.14 in the Appendix).

Initial values and substantial changes
Generally, substantial changes emerge from reduced initial values. Correla-

tions between initial values and amount of change are for patients r = — .59
(MIAK), r = — .53 (AU12) and r = — .50 (REP2); corresponding correla-
tions for controls are r = — .52, r = — .16 and r = — .48.

On the other hand, only part of the reduced values during depression
increased substantially with improvement: 9 of 22 (= 41%) for MIAK, 22
of 28 (= 79%) for AU 12 and 6 of 9 (= 67% for REP2). A low initial value
appears to be a necessary, however not sufficient condition for a substantial
change. :

General descriptions

Sex differences No statistically significant differences between males and
females were found, neither for average nor for reduced values nor for
substantial changes (U-tests: p>.10). Only general facial activity of female
controls tended to be significantly higher than that in male controls (U-test:
p<.05). It could be presumed that for patients the influence of the illness
superimposes that of gender, i.e. mood is the predominant factor in the
patient’s facial behaviour. However, a larger sample of controls would be
needed to corroborate this finding on sex differences.

Intercorrelations General associations of psychological and behavioural
measures were not very high when taking a data pool of 90 interviews as the
basis (one measure from state 1 respectively state m for each individual in the
respective variables). Frequency of the smile (AU12) correlated fairly high
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with the Global Clinical Rating (GR: r = .60) respectively the subjective
wellbeing (VAS: r = .49; p<.01; see general correlation Table 9.1, chapter
9). For general facial activity (MIAK), correlations with the depression
rating or mood are r.= .26 (GR) or .17 (VAS), for the repertoire (REP2) r =
.17 (GR) or r = .08 (VAS).

These correlations, however, only insufficiently reflect the clear changes
in facial behaviour found in the individual.

5.7 Patterns of facial activity

Despite its general reduction, facial behaviour appeared in a variety of
patterns even during depression. Some of these patterns are represented in
Fig. 5.12 for four endogenous depressed patients. Their other nonverbal
behaviours are also described in more detail as single cases in chapter 8.

As can be seen from this figure, patterns varied considerably when
comparing their changes over time or between individuals at comparable
states. In these cases the depressed state 1, the intermediate state u and the
recovered state m correspond to admission, release, and follow up.

For the male patient EMS, frequency of AU12 (smile) increased from
admission to follow-up whereas AU-group 23, 24, 28, 32 (tension and
pressure of lip area) decreased. For the female patient EW11, AU12 did not
increase before the follow-up interview. However, the AU group 23, etc.,
indicating tension and pressure in the lip area, increased in this patient as
well.

These descriptions could be continued. Given this variety, comparison of
facial patterns within or between individuals are difficult to make. There-
fore, patterns were clustered according to their similarity. This should reveal
whether there are common forms of facial reactions and whether indi-
viduals or states of wellbeing can be grouped according to their facial
patterns.

Similarity of patterns

A pattern of facial activity was defined as the individually standardized
frequency distribution of Action Units occurring during a five minute period
of observation within one interview. To explain the procedure a fictitious
example will be used. Theoretical frequency distributions of Action Units
from three different interviews are shown in Fig. 5.13.

In order to compare these frequency distributions, relative weights for
each AU are determined as a first step. This is done by standardizing each
distribution to 1. Relative frequencies indicate the relative strength or
weight of an AU in relation to the others. Then a similarity of distributions
is defined as the Euclidian distance by the sum of absolute differences
between corresponding relative frequencies of AUs.
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Fig. 5.12 Patterns of facial activity for individual patients. Frequencies for groups of
Action Units (AU) within 5-minute intervals during states I, (depressed), II
(intermediate) and III (recovered) for four endogenous depressed patients (EMS to
EW41). Action Units are grouped according to similar emotional content.

From the right part of Figure 5.12, Euclidian distances would be d = 0.2
when comparing A-B; d = 0.7 for A~ Candd = 0.7 for B—C. A-B are
obviously more similar than A — C or B - C.

This measure of similarity adjusts for different general levels of facial
activity and mainly accounts for the configurations, i.e. the relation of
frequencies within a distribution.

From the resulting matrix of similarities, the 120 interviews were
grouped by a cluster analysis according to the Ward procedure (Steinhausen
& Langer, 1977; SPSS-X, 1986, pp. 777-90). Since no optimizing effects
were obtained by applymg a “hill climbing method”, the initial solution of
the Ward procedure was taken. It suggests a grouping according to 5
clusters to which each of the 120 interviews is assigned. The different
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Fig. 5.13 Fictitious distribution of Action Unit frequencies. Frequencies (f) and
relative frequencies after individual standardization (p).

interviews of a person may be located in the same or in different clusters
depending on the respective similarity of their AU patterns.

5.7.1 Assignment to clusters

Some of the clusters turned out to be specific for facial patterns of depressed
patients. With changing wellbeing, individuals were assigned to different
clusters whereas with few exceptions controls remained in one cluster. In
Fig. 5.14, the various clusters are shown representing the individuals and
their “migration” from admission to discharge and follow up. Numbering
of clusters is taken from the computer analysis and has no specific meaning.

Striking at first sight is the clear-cut assignment and stability of facial
Patterns for controls. In contrast, patients are represented in a variety of
Patterns being more or less depression specific. In two of these, clusters 1 and
vV, no control interview is to be found. In cluster m, only one control
Interview is represented. No initial interview of endogenous and only three
of neurotic depressed patients is assigned to cluster 1v. Since control inter-
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O]

Fig. 5.14 Clusters of facial patterns. Location of each individual pattern (o) within
clusters (I to V). Individual patterns are connected (—— = male, ---- = female
subjects) in their temporal sequence (—) Diameters of cluster circles correspond to
proportion of interviews covered by a cluster within the respective subgroup (E, N,
Q).
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Fig. 5.15 Distribution of facial patterns across clusters. Proportions (%) of
individual patterns in clusters I to V within each subgroup (E, N, C) at different
states of wellbeing: depressed (1), intermediate (II) and recovered (III) state.

views (15 out of 18 = 83%) are mainly represented in cluster 1v, the
corresponding pattern of facial behaviour may be regarded as “normal” for
the situation given. ;

Changes of an individual between clusters reveal another interesting
result: Clusters 1, m and v apparently represent exclusive domains. Except
for one neurotic depressed patient, patients change with improvement either
to clusters u or 1v. They do not change between 1, m or v. The individual
facial patterns are exclusively either in cluster 1 or m or v before changing to
or 1v. There is no clear indication of male or female patterns forming a
specific cluster. Proportions of clusters at different states of wellbeing are
Summarized in Fig. 5.15.

An opposite tendency can be seen for cluster n where the proportion of
endogenous depressed patients decreases with improvement whereas it in-
Creases for neurotic depressed patients.

The most noteworthy finding here is the relative homogeneity and stabil-
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Fig. 5.16 Patterns of facial activity. Relative weight (% = centroid value) of Action
Units (AU) within clusters I to V. Values = 10% marked.

ity of facial patterns in normals compared to the heterogeneity and variabil-
ity in patients.

5.7.2 Description and interpretation of patterns

Each cluster represents a pattern of facial activity characterized by the
relative weight of single Action Units. The centroid values of the single
elements define the average reaction pattern represented within a cluster.

In order to interpret these patterns, one needs to make reference to the
possible emotional content of each element. This is a critical point which
requires some additional remarks. It would be of low risk to restrict oneself
to the numbers of AUs, the number of clusters, and to give the quantitative
figures avoiding any interpretation of emotional contents.
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On the other hand, facial expression is investigated at least to promote
hypotheses about emotional and communicative processes although emo-
tional content of facial behaviour is still insufficiently validated.

There remains a dilemma: Restricting oneself to the absolutely safe leads
to anaemic reports on the results; they could eventually be brought to life by
a reader who takes the trouble to reformulate numbers into content. Inter-
pretations, on the other hand, are open to debate and — this has to be taken
seriously — are susceptible to the flaw of being insufficiently validated.
Therefore, interpretations are offered here in order to stimulate hypotheses
and contradictions. It is not pretended that they are based on direct and
sufficiently validated access to emotions. These preliminary interpretations
are based on proposals given amongst others by Ekman & Friesen (1978)
for Action Units and their combinations as parts in emotional expressions.
They could contribute to expanding hypotheses on emotional processes
during depression. Fig. 5.16 shows centroid values as percentage weights of
single Action Units for each of the five clusters.

As can be seen from Fig. 5.16 single Action Units have different relative
weights within the five clusters. A level of >10% is marked to accentuate
the important proportions. The centroid values do not indicate the striking
single event but rather the relative weight of AUs within an average pattern.

Cluster 1v

The average pattern of facial behaviour represented in this cluster can be
labelled “normal” since it covers most of the control interviews and very
few of neurotic patients during depression. It is dominated by frequent
smiles (AU(6+)12) and lifting of the eyebrows (AU1+2). In addition, lip
press (AU24) occurs with an average of 10%.

The behaviour -could be interpreted as a friendly-interested pattern.
According to Ekman (1979) facial activity in the frontal area can be emo-
tional, as well as purely conversational signals. As an emotional expression,
AU1+2 occurs together with “surprise” or “interest” (Tomkins, 1982).
Given the asymmetric interview situation, this behaviour is primarily to be
regarded as a conversational signal of the speaker, which could underline or
Punctuate the spoken content, occur as a question mark or when searching
for words (Ekman, 1979). The dominating smile (AU12) in this pattern can
also be regarded as a conversational signal (Kraut & Johnston, 1979),
which in addition communicates a positive affect. At the same time some
tension stemming from the asymmetric situation might be reflected in AU24
(lip press) with an average representation of 10%.

In sum, this cluster v is characterized by a behavioural pattern “normal-
ly” displayed in such a situation. It mainly contains the smile and the lifting
of the eyebrows as elements. They include positive affective expressions and
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interest or can be regarded as positive facial conversational signals during
the dialogue.

Cluster

This pattern could be characterized as ““actively interested” and partly
“friendly”. Here 14 of the 120 interviews are represented including two
initial interviews with controls. The pattern is dominated by a relatively
high amount of eyebrow activity (AU1+2). In addition, the smile (AU12) is
represented with 10%.

In this pattern, the relative weight of AU1+2 and AU12 is interchanged
compared to cluster 1v. Cluster m has a more frequent usage of speaker
signals, indicating an active interest combined occasionally with friendly
signals. Compared to Cluster 1v the kind of conversational signals could be
interchanged between AU1+2 and AU12. In sum, active interest seems to be
the dominant feature of this pattern.

Cluster 11
Variable facial activity, where 5 out of the 13 coded AUs appear with a
proportion of more than 10% characterize this pattern. It represents 34 (=
28%) of the interviews including one initial control. None of the AUs
dominates the pattern. AU1+2 and AU12 occur above the limit in all other
clusters except cluster 1. AU20 (lip stretch) as a possible indicator of fear is
more clearly present in cluster 1. Specific features of this cluster are the
activations of AU4 (brow lower) and AU28/32 (lip suck, lip bite). Both can
be regarded as indicators of tension or suppressed anger. AU4 is also part of
the emotion sadness, grief or fear when combined with other AUs (cf.
section on Veraguth fold).

AUs 28/32 are mostly associated with negative affects and general ten-
sion. This pattern thus could be regarded as representing mildly negative
affective states and tension blended by some positive components.

Cluster v

This facial pattern could be characterized by emotional ambivalence with a

predominance of AU14 (dimpler), an inward pulling of the mouth corners.

This cluster represents 22 (= 18%) interviews, none of them controls.

. The inward pulling of mouth corners (AU14) sometimes combined with

dimples, partly resembles a smile, partly the appearance of AU1S5, depress-

ion of lip corners or AU20, stretching of the lips.

Since AU12 and AU1+2 are also present with considerable relative

weights of 20% resp. 11% one could presume an ambivalence of positive
- and negative facial expressions. Ekman & Friesen in their proposals for

affective interpretations relate AU14 to contempt. By the occurrence of
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AU12 resp. AU1+2, this negative affective expression would be assuaged by
displaying friendly and interested behaviour. From this, ambivalence could
be regarded as the characterizing feature of this pattern.

Cluster 1

This depression specific pattern, covering 6 interviews of depressed patients,
is characterized by the predominance of AU20 (lip stretch) and AU24 (lip
press).

Both Action Units point to negative affective tension. According to Ek-
man & Friesen, AU20 occurs with the emotion of fear, AU24 with the
emotion of anger. In contrast to all other patterns, positive affective signs
(AU12, AU1+2) are nearly lacking. Thus, this pattern is characterized by
the expression of negative affects without conversational signals or indica-
tions of positive affects.

Comparison of clusters

Patterns of facial activity obtained by cluster analysis are characterized by
the predominance of different Action Units, presumably associated with
specific emotions.

A friendly, actively interested behaviour is present in the “friendly nor-
mal” pattern of cluster 1v and the “actively interested” pattern of cluster i,
with different weighting of the positive elements. In contrast, the pattern of
cluster 1 is dominated by facial indicators of “fear and anger”. Indicators of
positive affects are lacking. The pattern of cluster v is dominated by an
indicator for the emotion contempt, attenuated by a considerable propor-
tion of smile and eyebrow lifting. This led us to denote this cluster as
representing ‘‘ambivalence of emotional expression”. Variable facial activ-
ity given in the pattern of cluster 1 combines a broad repertoire of AUs. This
pattern specifically contains indicators for “‘anger, sadness and tension”
which are not represented as clearly in the other patterns. This cluster,
however, is not dominated by a few Action Units as is the case for the
others.

It should be noted that some of the AUs do not appear with a relative
weight >10%, like AUs 10, 15, 17. AU15 (lip corner depress) would be
regarded as an indicator for sadness.

It has to be emphasized that the relative weight of the single elements
from the facial repertoire assessed clearly distinguishes between the various
patterns. These in turn could be assigned differentially to controls and to
Patients during depression and recovery as has been shown above. By this,
Fhese facial patterns can be regarded as state specific but also depending on
individual behavioural tendencies.
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5.8 Discussion of results of facial behaviour

Facial behaviour is obviously associated with the state of subjective well-
being in an individual specific way. There are characteristic patterns of
facial behaviour as well as reduced general and specific facial activity. The
repertoire, i.e. the variety of facial elements displayed, however, turned out
not to be affected by depression to any considerable degree. For individuals
state dependent changes occur in part, rarely in all of the facial parameters.
Unexpectedly, substantial decreases of facial behaviour occur, especially for
part of the neurotic depressed patients, with improvement. This is evidence
against a universal validity of the reduction hypothesis for depression with
regard to facial behaviour. Some of the methodological and conceptual
consequences suggested by these results will be discussed in the following.

Patterns of facial activity

The variety of facial patterns for the depressed patients compared to the
homogeneity of controls was an unexpected result of this analysis. Accord-
ing to these findings even during depression a differentiated expression of
affects takes place. The content of these affect displays can be interpreted as
pointing to emotions of anger and fear. There were no clear indications for
sadness or grief. Moreover, the patterns suggest a combined occurrence of
positive and negative facial components. These interpretations were drawn
from proposals of Ekman (1980), Ekman & Friesen (1978), Kraut &
Johnston (1979) and Krause (1981). They must remain preliminary and
hypothetical at this point. A behaviour like AU24 (lip press) could indicate
inner tension as well as controlled expression of anger (Krause, 1981). The
same behaviour may have a different meaning depending on the context etc.
Further empirical evidence is needed to gain a firm basis for these or similar
interpretations. But even with better knowledge, interpretations of emotions
from naturally occurring behaviour must remain ambiguous to some extent
because of the probabilistic nature of meaning given by behavioural signs
during social interaction (Scherer, 1980, cf. chapter 2).

Various clusters are clearly specific for depressed patients, whereas one
cluster represents a “normal” pattern of facial behaviour. With few excep-
tions, control interviews were represented in this cluster together with those
of patients when being improved.

Discrete emotions

From the patterns of facial elements it follows that discriminable express-
ions occur as behavioural tendencies in a state dependent way. This study
was not intended to be a comparison of dimensional approaches (Schlos-
berg, 1952; Osgood, 1966) or discrete approaches (Izard, 1972; Plutchik,
1980; Tomkins, 1982; Scherer, 1984) to emotions.
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The clusters of facial patterns found here obviously do not support any
system of 4, 5, or 7 classes of emotions.

Nevertheless, given thege clusters, it seems inappropriate to apply a priori
a dimensional concept for facial behaviour. More has to be known about
the actual co-occurrence of elements during emotional situations. Given
these results it is to be expected that during social interaction affects and
affective blends are conveyed by discriminable facial patterns suggesting a
variety of emotional states.

Facial expression of affects and mood in depression

While the variety of facial action patterns of depressed patients was an
unexpected finding, the reduction expecially of the smile during depression
and its increase with improvement is not surprising. This result corresponds
to the expectation that depressed people do not display a happy face and it
can be regarded as some kind of validity check for the observational
method. The significant correlations of “felt” and “unfelt happy” express-
ions reported by Matsumoto et al. (1983) are in accordance with this result.

The smile which according to Grinker et al. (1961) can be observed
occasionally in more than 90% of depressed patients, need not be equated
with the presence of positive affects. This is especially the case when it
occurs together with negative facial elements such as a “negative affect
smile” (Ekman, Friesen & Ancoli, 1980; Krause, 1981). From the report of
Matsumoto et al. (1983), however, no clear evidence is given that either
psychotic or neurotic patients show more of this behaviour.

But even as a conversational signal (Kraut & Johnston, 1979) the smile
conveys some positive attitude which is displayed to a minor degree by
patients.

The association of general facial activity with subjective wellbeing is not
as clear as for the smile. Fewer patients show reduced values compared to
those of controls. For part of the neurotic depressed patients, general facial
activity unexpectedly decreases with improvement. This can be regarded as
evidence against the suppressant effect of medication for facial activity.
Since medication was given to endogenous depressed patients only, one
might have expected a decline in facial activity mainly in these patients.
However, the contrary was the case.

Reduction persists for a substantial part of the patients even during
remission. This points to either a still labile state or a persistent deficit,
Possibly apparent as a lack of social skills. The problem of disorders in
communication will be discussed in chapter 10 with reference to all the
observed nonverbal behaviour.

For only few individuals the repertoire, i.e. the number of different facial
actions activated by an individual, appeared to be influenced by depression.
Patients and controls activate on the average Mdn = 4 AUs out of the 13
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AUs coded at least two times during a five minute period. For a few patients
there is a substantial increase of the repertoire with improvement.

General correlations between facial parameters and subjective wellbeing
turned out to be too low to enable valid inferences on the subjective state of
an individual. However, for the single subjects, incidents of reduction and
substantial changes clearly show the state dependency of facial behaviour. It
is important to note that 30 of the 36 patients (= 83%) have at least one
reduced facial parameter during depression and 27 (= 75%) show a sub-
stantial increase in at least one of the parameters. Thus the reduction
hypothesis is valid, though in a way specific for the individual.

For part of the neurotic depressed patients, unexpected decreases are
found with improvement, especially for general facial activity. It should be
noted that there is rarely a total lack of facial activity during depression. It
may be reduced in individual cases but some facial actions can be observed
in all cases.

Principle of antithesis in facial expression?

We can only speculate as to why indicators of sadness or grief are rarely to
be found in single Action Units or facial patterns. One is inclined to refer to
Darwin’s (1872) principle of antithesis, expanded by Leyhausen (1967).
The central affect of depression, grief or sadness would result in actions like
withdrawal and passivity. The affective minorities or minor motivations
(like anger or fear) which supposedly are also present during depression
would be expressed in facial actions.

In these behaviours, a “leakage” of inner directed hostility together with
fear as postulated by Abraham (1911/1968) for depression could have
occurred. Evidence for inner directed hostility in depression has been found
by Izard (1972) and Gershon et al. (1968) using content analysis. Facial
behaviour suggests further evidence. In addition, tendencies for affect con-
trol could be active. Probably the central negative affect would be most
controlled whereas minor affects would be less controlled and then become
apparent in expression. With the controlled affect of grief, other negative
affective components could “leak” through in the behavnour (Ekman &
Friesen, 1972; Krause, 1981).

The depressed mood, thus, may become apparent in other negative
expressive elements. It is obvious in the reduced behaviour too. Given the
reduced level of facial activity, the negative elements probably add to the
impression of a depressed affective state.

Methodological consequences

It is by intra-individual comparison that changes of individual specific facial
reactions can be discovered. Furthermore, definition of reduced values and
substantial changes according to inter-and intra-individual variation of
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behaviour in controls gave some normative basis to evaluate individual
behaviours. By this, persistent behavioural deficits in patients even during
remission and independent changes in individual behavioural parameters
could be determined. These phenomena would have been obscured when
comparing on a group level only. A group comparison or a general correla-
tion lumps together individuals for whom a state dependency of a specific
behaviour is present with those for whom this is not the case. An average
low association would result.

Individual associations of facial parameters and subjective wellbeing
seem to be described appropriately by “logical or-connections” between the
single aspects. This is to assess the association as it is probably done in
everyday life, where we recognize specific changes in individuals we know.
This aspect will be discussed further in the final chapter 10.

For the problem of comparing patterns of facial activity individual stan-
dardization and clustering proved to be useful. By this, the total of analysed
interviews could be grouped according to the similarity of the facial activity
on the basis of individual frequency distributions. From the centroid values
for facial behaviours an average pattern characteristic for individuals in the
respective cluster could be deduced. Complex Action Units or AU combina-
tions were not specifically analysed here since most of the combinations
occurred with very low frequencies. Nevertheless, the patterns obtained by
cluster analysis already give some insight into the complex facial behaviour.

In sum, patients’ facial behaviour tends to reflect the subjective state by
reduced values during depression and substantial increase with improve-
ment. This holds, however, only when allowing “logical or-connections”
between variables and taking individual specific reactions into account.
Whereas the frequency of smile turned out to be more generally changed
with mood in the expected way, general facial activity tended to discrimin-
ate between subgroups of patients. Some of the neurotic depressed patients
unexpectedly decreased their facial activity with improvement.

Differentiated affective processes can be deduced from the variety of
facial patterns found for depressed patients during depression and recovery.
It would be of diagnostic and therapeutic interest to further validate these
differences since distinct diagnostic and treatment approaches could be
conceived depending on the predominant affects being involved during
depression.



6 Gaze and speech

Gaze and speech are analysed here as behaviours whose temporal structure
provides clues to the readiness or capacity to receive and produce social
information. Both behaviours are dealt with together since they are highly
coordinated during conversation and comparable methodological
approaches can be applied to each of them. These behaviours are also
frequently studied simultaneously and reported on together in the literature
(Kendon, 1967; Argyle & Cook, 1976; Exline & Fehr, 1982; Rutter, 1984).

For their relation to depression, two complementary functions of gaze
and speech are especially relevant. On the one hand, it is assumed that the
extent of gaze at the other indicates the readiness or capacity to receive
social nonverbal information from the partner. On the other hand speech
during social interaction can be regarded as an indicator of the extent to
which an individual is ready or able to produce partner-directed informa-
tion. During depression, a clear decrease in emotional and cognitive capac-
ity and thus a reduction in both behaviours is to be expected.

6.1 Gaze during social interaction

The eyes are of special relevance for human interaction. Since the beginning
of the systematic study of human behaviour attempts have been made to
understand the “language of the eyes” (Magnus, 1885). The eyes were
frequently regarded as “the mirror of the soul”. The most immediate and
purest interrelation emerges, according to Simmel (1921), from the mutual
gaze. In contrast to a simple viewing or observation, the eye contact consti-
tutes a totally new and unique relation between individuals.

The region around the eyes is a prominent area of the face. As has been
shown by Yarbus (1967) the eyes and the mouth are the areas most looked
at within the face. In many cultures, the eyes are accentuated by make-up,
and eyes can be found in many of their symbols (Kénig, 1975). By using an
eye-schema it is possible to elicit a smile very early in infancy (Ahrens, 1954,
Ambrose, 1961) and the eyes are an important part in the communication
between adults and infants (Papousek & Papousek, 1977). Thus, from early
infancy on there are indications of the high social relevance of gaze. Unless

84
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otherwise stated, the term gaze will be used here to refer to gazing or
looking at the other’s face or just at the eye region. i

6.1.1 Functions of gaze

Various aspects of nonverbal communication can be illustrated most dis-
tinctly in the gaze. By looking at the other one signals attention. At the same
time information from the other is received. '

Within the temporal structure of looking at and away from the other,
one’s own planning of speech and speech preparation is reflected. To
accomplish this, gaze regulates the kind and the amount of incoming visual
information. At the same time these alterations of gaze at or away from the
other regulate the flow of the dialogue. One will be less likely to be
interrupted when looking away than when looking at the other at the end of
long utterances (Kendon, 1967; Beattie, 1978a and b; Ellgring, 1981, for a
review cf. Rutter, 1984).

During face-to-face interaction, gaze may have various functions: moni-
toring the behaviour of others, regulation or coordination of behaviour
during a conversation, expression of a preparedness for or avoidance of
communication (Kendon, 1967; von Cranach, 1971b; Rutter, 1984).

The regulative function of gaze has been postulated by Kendon (1967)
from the finding that individuals tend to look away from the other at the
beginning of long utterances and to look back at the other again towards the
end of these utterances. Looking away would be a signal for the partner not
to interrupt, whereas looking at the partner would be a signal to take the
turn. Gaze behaviour would, thus, be a “floor yielding cue” by which turns
during dialogue are signalled and regulated (Kendon, 1973; Duncan, 1972;
Duncan & Fiske, 1977).

However, this regulating function has been questioned in two studies of
Rutter, Stephenson, Aylling & White (1978) and Beattie (1978a and b).
They found that gaze at the other is frequently absent in these turns during
conversation. Moreover, the other is often not able to perceive the gaze
since he is looking away at this moment. Thus gaze would not be so much a
way of synchronizing the speech flow of two individuals as a way of
enabling interactants to monitor each other. Kendon (1978) argues against
tl'lis interpretation. He claims that it depends on the kind of interaction, the
klnd of turns each speaker takes and the intentions in the moment of the
Interactants as to which behaviour may serve as a floor yielding cue. Since
various other behaviours could function the same way one single behaviour
C_Ouldl not be investigated apart from the others in terms of a turn taking
Signal,

The coordination of gaze and speech could be regarded as a mechanism
Which enables short term discharge from the task to process social informa-
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tion. Various studies showed that the other is looked at less during speaking
than during listening (Nielsen, 1962; Kendon, 1967; Argyle & Ingham,
1972; Argyle & Cook, 1976, p. 98ff; Ellgring, 1975, 1981). Argyle, (1975,
p. 229) gives the following figures for individuals talking about a neutral
topic at a distance of about 2 metres: general gaze at the other in 60% of the
time, when listening 70%, while speaking 40%. Mutual gaze occurs during
about 30% of the time.

Various phenomena are in accordance with the assumption of an un-
burdening effect of looking away. Turning the gaze away, i.e. the mainly
lateral eye movements as a reaction to various kinds of tasks (Day, 1964)
can be regarded this way. The arousal reducing effect of “cut-off” be-
haviour which has been postulated by Chance (1962) can be observed in
various species. The reduced amount of gaze during speaking would also fit
in with this assumption.

In contrast, gazing at another individual may increase the level of arousal
(Nichols & Champness, 1971; Kleinke & Pohlen, 1971; Bond & Komai,
1976) and may function as an aggression releasing signal between humans
as well as between animals (Ellsworth, Carlsmith & Henson, 1972;
Ellsworth & Langer, 1976; Thomsen, 1974).

It could be shown experimentally that this coupling of gaze and speech
occurs independently, whether a person or another object provides visual
information (Ellgring, 1981). This linkage of gaze to the various phases of
speech preparation and speech is represented in changing probabilities over
time (see Fig. 6.1).

The minimum of gazing at the information source occurs shortly before
the beginning of the talking (see Fig. 6.1). Probability of gazing at an
information source increases again toward the end of the verbal output.
This pattern of gaze probability remains the same given some lamps as a
visual information source instead of the face of the other.

Generally, probability of gazing away increases with difficulty of the task
(Duke, 1968; Ellgring, 1981). This indicates that with higher cognitive load
there is a tendency to cut off meaningful information. Comparable to
attention theories (Broadbent, 1958; Treisman, 1964) an upper limit for the
capacity to process information is assumed. Visual information is not pro-
cessed above this limit. By reducing the load within one channel, as is the
case for receiving visual information by gaze, an overload can be avoided.
Given this assumption, other phenomena of gaze, like the gaze avoidance of
autistic children may be explained as a reduction of their excessive level of
arousal (Hutt & Ounstedt, 1966; O’Connor & Hermelin, 1967).

Thus, during various phases of a speech process, different conditions
exist for the associated gaze. Firstly, there is a coordination performed by
the individual for both of these behaviours. Secondly, there are intervals
where there is more or less cognitive load for the individual. An increased
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Fig. 6.1 Probability of gaze during a task-answer sequence. Probability (p) of gaze at
asource of visual information during a standardized sequence of task, latency, and
answer (from Ellgring, 1981).

load is probably given when social information is produced, i.e. when there
is talk.  This is also the case during gaze at the other, when relevant
nonverbal information from the partner is processed at the same time.
Thirdly, by gazing away, a general unloading of the information processing
task can be accomplished. Given the hypothesis of a general reduction of
performance capacity in depression, it has to be expected that states of

increased strain as they are given when gazing at the other are less likely or
will be avoided.

Gaze as part of the intimacy equilibrium
Gaze is regarded as a component of nonverbal behaviour which, according
to the equilibrium theory of Argyle and Dean (1965; Argyle, 1970) contri-
tes to intimacy and social distance. With decreased spatial distance, as is
the case, for example, in an elevator, the higher tension resulting from social
clo§eness is reduced by gazing away. By this, an equilibrium of intimacy is
maintained. The “cut-off” behaviour (Chance, 1962, 1967) may be re-
garded correspondingly.
L T_he finding of Ellsworth & Ross (1975) that a dialogue is rated as more
Intimate” when there is more gaze at the other would, however, challenge
a simple model of equilibrium. Moreover, reciprocal relations between the
extent of gaze at the other have been reported by Schneider & Hansvik
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(1977) and Coutts & Schneider (1975, 1976). According to Coutts, Irvine
& Schneider (1977) there is some compensatory adjustment as predicted by
the equilibrium theory. Subjects reacted with fewer smiles when being
looked at more. On the other hand, subjects tend to look more at the other
when the other smiles. According to Patterson’s (1976) “arousal model” it
is a change in spatial distance which has a stronger effect on increasing
arousal than a higher amount of being gazed at. Gaze alone is, according to
Patterson, not sufficient to induce compensatory actions.

Although some studies provide arguments against a simple equilibrium
theory, there is no evidence for the reverse. A reduced amount of gaze will
not induce a higher arousal. A reduction of arousal and a discharge of
information processing is the more probable effect of gazing away from the
other.

Seeking and avoiding of eye-contact

Up to now there is no convincing evidence that during conversation eye-
contact between individuals, i.e. mutual gaze at the face or at the eyes,
generally is either sought for or avoided. Exceptions are autistic children
(Hutt & Ounstedt, 1966) or incidental observations of schizophrenics
(Argyle & Cook, 1976). Contrary to the assumptions of Strongman &
Champness (1968) and Argyle & Ingham (1972) postulating tendencies to
seek or avoid eye contact above chance, it turned out that when testing with
appropriate probability models, no significant deviations from chance could
be found (Ellgring, 1975; Rutter, Stephenson, Lazzerini, Ayling & White,
1977; Lazzerini, Stephenson & Neave, 1978; Dabbs, Evans, Hopper &
Purvis, 1980; Wagner, Clarke & Ellgring, 1983). From these studies it
follows that except for specific individuals or groups a model of interper-
sonal independence of gaze has to be maintained. This means that internal
conditions of the individual like the depressed state in our case become more
important as a regulating factor for the gaze.

Expressive components of gaze

Some phenomena are to be described here which refer to expressive compo-
nents of the gaze. They have little to do with the eye itself and the direction
of gaze, but nevertheless contribute to impressions about the “way of
looking”. They partly describe aspects of the lid widening, partly temporal
features of gazing, as in the stare.

A classification of abnormalities of the gaze proposed by Riemer (1955)
contains these temporal and also complex expressive features. According to
this classification, the “excessive blink” is used by hysterics to limit the span
during which they perceive others. The “dramatic gaze” or stare can be used
according to this view by exaggerating the “meaningful” gaze in order to
increase the self-image. The “dull” absent gaze of depressives can indicate
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their hallucinations. The “cautious” gaze on the other hand is described as
over-alert and symptomatic of paranoid ideas whereas continuous gaze
avoidance is supposed to be typical of schizophrenia and autism.

These qualitative descriptions point to phenomena whose validity,
however, has still to be tested.

Phenomena like “friendly” or “sad” gaze or stare are based mainly on
changes of the facial musculature around the eyes. Thus, the ‘“‘sad” express-
ion which may also be seen in the Veraguth fold (cf. chapter 5) is given by
the configuration of the upper eyelids. Lifting the upper eyelid contributes
to the impression of a “surprised” or “fearful” gaze. Raising the cheeks
gives the impression of a “friendly” but also of a “‘sad” gaze, depending on
additional features, whereas contracting the lower eyelids leads to perceive
an “angry” or “‘aggressive” gaze. The “eye flash” (Eibl-Eibesfeldt, 1972)
describes a complex behavioural pattern which contains a lifting of the
eyebrows, slow nodding of the head together with a smile.

Diameter of the pupils and direction of gaze are the main changing
features which can be perceived from the eyes. The extent of the pupil size
and its changes depending on the arousal level is assumed to influence
evaluation of sympathy (Hess, 1965). The meaning of various directions of
gaze is not investigated here since this field with its richness of hypotheses
(Ehrlichman & Weinberger, 1978) does not immediately contribute to our
present problem.

In our study observation will be confined to looking at or away from the
other, i.e. the direct social and communicative aspect of the behaviour.

Personality factors and short term influencing factors

The extent of gazing at the other was found to depend on various factors
like personality features, social needs and elements of the situation (cf.
Argyle & Cook, 1976; Rutter, 1984). The extent of gaze in turn influences
the judgement of intimacy between individuals (Thayer & Schiff, 1974,
1977; Kleinke, Meeher & La Fong, 1974). “Machiavellianism”, i.e. the
need to control others, as a personality trait is regarded as an influencing
factor on gaze in a study of Exline, Thibaut, Hickey & Gumpert (1970),
together with situational components like the possibility to behave in a
dishonest way. On the other hand, females tend to look at others more
frequently and for longer duration (Exline & Winters, 1965). Dominance
and Machiavellianism would hardly be regarded as the influencing factors
being especially high in females.

A variety of relatively stable factors has been found so far to influence
8aze behaviour: sex of subject and interviewer (Exline, Gray & Schuette,
1965), personality factors like affiliative motivation (Exline & Winters,
1965), need for approval (Rosenfeld, 1966), abasement and nurturance
needs (Libby & Yaklevich, 1973), attractiveness and attraction between
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partners (Exline, Gray & Schuette, 1965), status and power differences
(Exline, 1972). If all these different variables influence gaze behaviour to a
considerable extent, one would have to expect, according to Jones & Pansa
(1979), psychopathological states to dominate overwhelmingly all these
general factors in order to alter this behaviour significantly.

Aceording to various studies, indication of momentary states seems to be
an important aspect of gaze behaviour. The readiness to communicate
indicated by gazing at the other substantially increases the probability of a
discourse taking place (Cary, 1978). Looking at the other during a dialogue
functions as a reinforcer (Holzkamp, 1969). It intensifies a positive evalua-
tion of a positive content and a negative evaluation of a negative content
(Ellsworth & Carlsmith, 1968). According to Stephenson, Ayling & Rutter
(1976) gazing at the other prompts spontaneity, a broader discussion and
facilitates the adoption of conventional role relationships. However, no
clear influence on the content itself is given (Rutter, Stephenson & Dewey,
1981). Thus, except for an excessively long-lasting and intense stare, normal
gazing at the other has positive and facilitating effects for an interaction.

Generally, situational factors and interpersonal relations appear to influ-
ence gaze behaviour at least as much as personality factors. From this it has
to be expected that an extremely altered state of psychological functioning
during depression will affect gaze behaviour to some extent.

6.1.2 Gaze in depression

Studies on gaze in relation to depression provide no consistent results even
though they generally point to a reduced amount of gaze. Like the studies on
speaking described below they appear to give only weak support to the
clinical expectation of a clear reduction in these behaviours. On a group
level, depressed patients like other groups of patients tend to exhibit less
gaze than controls.

For depressed patients, Waxer (1974) found significantly less eye contact.
Eye contact of depressed patients increased when treated by medication
compared to a placebo group (Miller et al., 1977). In this study, however,
quantitative data on subjective wellbeing and on the behaviour observed are
missing.

In a study of Rutter & Stephenson (1972a) schizophrenics on average
gazed at the other for 43% of the time. Depressives gazed at the other for
52% of time whereas for the respective control groups this was 67% or
71%. Studies reported later by these authors, however, revealed less clear
results. In a study of Rutter (1976) schizophrenics as well as controls gazed
55% of time, depressives 45% of time, whereas patients with neurotic and
personality disorders showed only 35% to 40% gaze at the other. Further
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interesting data are reported from comparing long stay with recently admit-
ted schizophrenics (pp. 301-3). Rutter found 31% or 28% gaze, i.e. con-
siderably lower figures than in the above study. Since in both studies
different topics were discussed during the observed session, Rutter con-
cludes that the content might be a main factor in influencing gaze. This
would be in accordance with the notion that dealing with personal problems
induces a higher mental load. This would reduce the capacity for looking at
the other, as was the case in the latter study. For a longitudinal study, where
the influence of a depressed state changing over time has to be analysed it
follows that observations should be made in comparable social situations
thus holding this influence constant.

Comparison of pooled studies

When comparing quantitative data on gaze from various studies, surprising-
ly homogeneous average figures emerge for the various groups. In a meta-
analysis data from 11 studies were compiled: Kendon (1967), Strongman &
Champness (1968), Hinchliffe, Lancashire & Roberts, 1970 and 1971a),
Rutter & Stephenson (1972a and b), Ellgring (1977), Rutter (1976 and
1977a), Rennschmid (1979). Excluded is a study by Hinchliffe et al. (1970)
because of unclear data. These data were also neglected by the authors in
subsequent reports.

As can be seen from Fig. 6.2 schizophrenic and depressive patients do not
differ substantially with regard to their average amount of gaze.

The small variations within groups show that gaze behaviour, at least the
average values for depressives and controls, reveal similar results in different
studies. Gaze appears lowest in the group with neurotic and other disorders
(N+0). It has to be stressed that the difference of about 10% which shows
beween depressives and controls would be too small to support the clinical
impression of a clearly reduced gaze.

Also, in a study of Jones & Pansa (1979), depressive patients on admis-
sion showed on the average less gaze than controls. This held, however, for
the last two minutes of an interview only but not for its other parts.
Comparisons between interviews of depressives on admission and on dis-
charge as well as of schizophrenics revealed no significant group differences
with regard to gaze.

As a parameter for a differential diagnostic of depression gaze appears to
contribute insufficiently regarding the results presented so far. In depress-
1on, gaze appears to be somewhat reduced. The extent of reduction, howev-
er, is small. Some studies even found no significant differences compared to
controls. Is the depressed mood therefore not expressed in the gaze and does
clinical impression exaggerate an in fact quite weak relationship? Both
questions will be pursued in the longitudinal study below.
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Fig. 6.2 Amount of gaze in clinical populations. Meta-analysis of the relative amount
of gaze (G%) from 11 studies with a total of 26 different groups. Averages and their
standard deviation for normals (N), psychiatric patients except depressives and
schizophrenics (P), depressives (D), schizophrenics (S), neurotic and organic
disorders except depression (N+O) (for further explanation see text).

Gaze during speech

It is not surprising that results are no more consistent when comparing the
relative amount of gaze during speaking, i.e. a state of increased cognitive
load. If a study found that the single behaviour was reduced in depression
this was also the case for the proportion of gaze during speech (Hinchliffe et
al., 1971b; Rutter & Stephenson, 1972a). If it was found that the single
behaviour was not reduced, the combined parameter of gaze during speech
did not significantly differ between depressives and controls either (Rutter,
1976). The proportion of gaze during speech is, however, confounded with
the two single behaviours so that these results have to be expected on a
group level. On the other hand, it should be possible that an individual
shows reduced gaze without decreasing verbalization.

From the studies on the relationship between both behaviours and the
concept of reducing visual information by gazing away it has to be expected
that a negative correlation exists between the amount of gaze and speech
activity. If gazing away leads to a decrease of the mental load, a reduced
amount of gaze could enable a higher amount of speech.



Speech | 93

6.1.3 Consequences

Two important functions for communication are clearly to be seen in gaze
behaviour: Firstly, a selection of incoming information is accomplished by
the direction of gaze. Secondly, by gazing away, a discharge of information
processing takes place, but also a loss of information which presumably is
kept as low as possible. During a conversation it is to be expected that gaze
will be substantially reduced only when it is required by a higher internal
load.

Obviously, gaze may have various other functions. The individual may
consciously display interest, readiness to communicate etc. For the receiver,
on the other hand, gaze would have various other functions and meanings.
It may function as a turn-taking cue, may regulate social distance, or
communicate interpersonal attitudes. For our problem regarding the rela-
tionship between the behaviour and the subjective wellbeing, the expressive
function of a momentary state, i.e. willingness or capacity to receive social
information, is the most important at this point.

6.2 Speech

As a vocal nonverbal component of communication the course and the
amount of talk and silence during dialogue are analysed. Since content
aspects of speech are excluded we deal with vocal nonverbal elements of
communication. With regard to the mediation of internal states by nonver-
bal behaviour, special regard is given to the expressive function of speech.
Specifically a readiness or capacity to produce social signals and to direct
information towards the partner is assumed as a main process underlying
speech activity. This assumption holds for normals and most probably for
depressed patients, but not necessarily for all clinical groups. From inciden-
tal clinical observation of schizophrenic patients, for example, it may be
concluded that an excessive speech production can also function to prevent
communication during psychosis.

_ In this section, some formal aspects of speech and their functional mean-
ing will be described first. In the following, studies of speech with regard to
depression will be reviewed together with the aspect of anxiety also relevant
for depression. In order to keep this study within a reasonable framework,
aspects of voice will not be dealt with even though they reflect emotions and
psychopathological states (cf. Ploog, 1979; Scherer, 1985). We restrict the
analysis to the patterns of speech activity which are characterized according
to Norwine & Murphy (1938) as follows:

In the simplest case of conversation interchange, each party speaks for a
short time, pauses, and the other party replies. The time intervals are then



94 Gazeand speech

simply the lengths of time each party speaks and the lengths of pauses
between speeches. (p. 282) '

According to the “interaction chronography” introduced by Chapple
(1940, 1949) patterns of speech are registered as a sequence of speech and
silence of an individual or of participants in a dialogue, independent from
content.

Clinical implications of these temporal structures have already been stressed
by Chapple and Lindemann (1942), who described the relative amount of
“actions” and “inactions” during clinical interviews by means of their
“interaction chronography”. Speech-pause behaviour is regarded as an
objective measure for psychotherapeutic interviews to assess synchronicity
and congruency of individuals (Matarazzo & Wiens, 1977), conflict
actualization (Siegman, 1978a), success of psychotherapeutic sessions
(Zenz, Brahler, Braun, 1974; Brihler & Zenz, 1977) or conflicts during
family interaction (Schuham, 1972). Its relevance for assessment of depress-
ion is acknowledged increasingly in recent studies as will be described later.

Parameters of speech

On closer inspection, numerous parameters can be deduced from a simple
sequence of “actions” and “inactions”. In their “chronography of conversa-
tion”, Jaffe and Feldstein (1970) define “pauses, switching pauses, and
vocalizations” as the main parameters of speech, as do Feldstein & Welko-
witz (1978). Matarazzo & Wiens (1972) in their “anatomy of the inter-
view” primarily consider the relative amount of speech, i.e. the relative
duration of time an individual vocalizes during a certain part of the con-
versation.

Various other, mostly interrelated parameters can be found in the litera-
ture. In a study by Rutter (1977b) 13 different parameters were used to
describe the components of speech patterns. Some of these parameters will
shortly be described for a better understanding of our methods used later.
These parameters may be subsumed under the heading of active and inactive
aspects of speech.

Activity aspects of speech

Generally, parameters of time duration and frequency are used to cover
activity aspects. A current parameter is the relative duration of vocalizations
labelled also as “relative duration of speech activity”, “relative amount of
speech” or “percent time speaking” (Rutter, 1977b). The sum of vocaliza-
tion intervals is divided by total time interval and given as a proportion (%)
or the relative amount of speech. This measure which will be used in our
longitudinal study too, describes an aspect of the magnitude or amount of
verbal production.
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A frequency aspect is covered by “speech rate” whereby the number of
words or syllables per time unit (= duration of an utterance, a monologue
or a one minute interval) is determined. This refers to velocity of speech and
at the same time describes the magnitude of verbal production. The “speak-
ing rate” measured by Starkweather (1967), however, refers to the relative
duration of speech. These standards are not always defined in the same way
by different authors. The use of various ratios impedes easy comparison of
the reported figures.

Pauses as passive aspects of speech

Complementary to speech, silent periods without verbalization occur during
monologues or dialogues. Again various parameters are used in the litera-
ture to describe the different aspects of these pauses: “latency” as the time
interval between question and answer, “silent” or “unfilled” pauses with
criteria of at least 0.2, 2, 3 or 5 seconds duration, “filled pauses™ with
expressions as “hm”, “ehm”, haw” etc. and other silent periods. Ratios like
the “sound silence ratio” (Goldman-Eisler, 1968) are used to further pro-
cess this information. Other measures refer to speech disturbances like
stuttering, repetitions, etc. (Mahl, 1956), interruptions and simultaneous
talk (Meltzer, Morris & Hayes, 1971; Ferguson, 1977).

Since some of these parameters are highly correlated, verbal productivity
may according to Murray (1971) be assessed positively by a verbal quantity
and speech rate as well as negatively by measures of silence periods. A
systematic comparison of methods within this area would still be desirable
in order to clarify which measures or ratios are best suited to different
problems.

In our study, the relative amount of speech, i.e., percent time speaking,
will be used as a parameter to describe the active part of verbal utterances.

6.2.1 Functional aspects of speech

Events that are fused into parameters as described above may well have
different meanings. Different forms of simultaneous speech may have speci-
fic connotations (Ferguson, 1977) as different kinds of pauses are func-
tionally not equivalent. Neither the functions of these behaviours have been
sufficiently determined (Siegman, 1978b) nor have the related methodolo-
gical problems been resolved up to now (Scherer, 1982, pp. 152-3).

As a (negative) contribution to verbal productivity, pauses have been
shown to be related to personality traits like anxiety (Murray, 1971; Hel-
frich & Dahme, 1974; Siegman, 1978a). Extraversion, rated competence
and amiability (Siegman & Pope, 1965; Addington, 1968; Lay & Burron,
1968; Scherer, 1979b) are associated with a higher amount of speech and
fewer pauses.
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Apart from this the function of pauses for the planning of speech has been
investigated in various studies. While Goldman-Eisler (1968; Henderson,
Goldman-Eisler & Skarbek, 1965; Henderson, 1975) regard pauses as
essential for speech planning, Hinni (1974) and Beattie (1979) provide
evidence that speech planning is accomplished during speech as well and
pauses are not a necessary condition for this process. Filled pauses have
been shown to be related to emotional disturbances (Boomer, 1963; Boom-
er & Dittman, 1964; Mahl & Schulze, 1964; Rochester, 1973).

Whereas pauses reflect amongst others processes of speech planning and
instances of conflicting emotional events within the individual, simul-
taneous speech as their counterpart is a genuinely social event. Experimental
evidence supports a dominance concept where at moments of simultaneous
speech the louder person tended to win the floor (Meltzer, Morris & Hayes,
1971). However, a detailed analysis revealed that from the various forms of
this simple event only one is related to dominance (Ferguson, 1977) whereas
others are simple overlaps or injections, without the goal to take the floor.

Mutual influence

In most of the studies on mutual influence in speech it was found that
speech-pause-behaviour in a dyad during a dialogue is dependent on both
partners (Goldman-Eisler, 1952; Webb, 1970; Jaffe & Feldstein, 1970;
Feldstein & Welkowitz, 1978). In his overview, Capella (1981) points out
that compensatory as well as reciprocal tendencies between partners can be
observed during the course of a dialogue. A tendency to react with longer
utterances to short ones from the partner points to a compensatory process,
whereas a tendency to react with short to short and with long to long
utterances indicates a reciprocal process. Compensatory effects are mainly
found in the duration of utterances whereas reciprocal effects prevail for
duration of pauses and latencies. Which of these tendencies develops within
a single dialogue seems, according to Capella, to be partly specific to the
dyad.

6.2.2 Speech activity in depression

Up to now there are several inconsistent reports on the relation of depress-
ion and temporal aspects of speech. Nevertheless, prolonged pauses and a
slowed and reduced amount of speech together with a monotonous voice
are one of the few nonverbal features being mentioned as criteria for
depression in DSM m (American Psychiatric Association, 1980, pp. 210-
24). ,

Speech samples of 40 patients with affective disorders were characterized
by psychiatrists as follows (Newman & Mather, 1938): For classical de-
pression, lax articulatory movements, slowed speech rate, frequent hesita-
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tion pauses, short answers, prolonged reaction times was remarked. For
some patients, however, raters observed firm articulation, short latencies,
fast speech rate and long answers. This indicates substantial inter-individual
variation. Aside from these clinical descriptions no quantitative data are
prodvided by this study.

Other than for gaze, it is difficult to compare figures on speech activity
across different studies since situations differ remarkably. So dialogues,
interviews, monologues spoken on a tape and speech tests like counting
from 1 to 10 were used.

Most of the studies refer to mood and motor retardation in depression
with a retarding effect on temporal aspects of speech. Aronson & Wein-
traub (1967, 1972) found the “verbal energy output” of depressive patients
to show reduced productivity and slowed speech rate with a low speech/
silence ratio. The authors note, however without data, that agitated patients
behaved in the other direction. Similarly, Hinchliffe, Lancashire & Roberts
(1971b) found a reduced words/minute ratio for depressed patients.

According to Siegman (1978a, p. 215) the low energy and the reduced
level of activation are the main influences leading to a low rate of verbaliza-
tion in depression. According to Szabadi, Bradshaw & Besson (1976) a test
for operationalizing motor retardation in depression is provided by a simple
counting task counting the numbers from 1 to 10. Like Greden, Albala,
Smohler, Gardner & Carroll (1981) they found a prolonged “speech pause
time”, i.e. longer silent intervals between phonations for depressed patients
compared to controls. Greden et al. (1981) found no differences between
monopolar and bipolar depression. There were shorter pauses with im-
provement of depression.

These findings have been replicated recently by various authors (Teas-
dale, Fogarty & Williams, 1980; Hardy, Jouvent & Wildlécher, 1984;
Godfrey & Knight, 1984, Bouhuys & Mulder-Hajonides van der Meulen,
1984; Hoffmann, Gonze & Mendlewicz, 1985) providing good evidence for
a stable effect.

Not only with a counting task but also during interviews these prolonged
Pauses can be found. Especially the occurrence of pauses with >2sec dura-
tion turned out to be, according to Klos, Bildhauer, Ellgring & Scherer (in
Preparation), a sensitive indicator of changes during depression.

With regard to the active part of speech, Starkweather (1967) found that
_3 out of 4 depressed patients in a longitudinal study increased their “speak-
Ing rate”, i.e. the relative amount of speech during 10-15 minute interviews
fr_om 14%-18% to 45%-62%. For one agitated depressed patient the initial
high rate of 60% remained quite stable during improvement of depression.
. Thus, retardation and reduction in speech, as has been found during
Interviews and standardized speaking tasks, apparently indicate a psycho-
Motor retardation in depression.
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Comparison with schizophrenics

Speech behaviour of schizophrenic patients seems to be less homogeneous
than that of depressives. Disintegrated conversation (Matarazzo & Saslow,
1961), irregular lengths of actions and less coordinated speech flow (Chap-
ple, Chapple, Wood, Miklowitz, Kline & Saunders, 1960) but also a re-
duced speech activity with depressed mood (Truax, 1971; Glaister, Feld-
stein & Pollack, 1980) have been found in schizophrenics.

A significant higher proportion of pauses and “listening” in an interview
situation was found by Rutter & Stephenson (1972b) in depressed patients
compared to normals. In a later study, however, Rutter (1977b) reports that
during a “natural conversation” (problem solving tasks) depressed patients
showed no significantly different speech behaviour compared to controls
and schizophrenics. This lack of differentiation in a “natural conversation”
could be due to a higher variance induced by different contents. Differences
which are accentuated by the homogeneous interview situation or a standar-
dized task may have been blurred by the variation in content during the
“natural conversation”.

Anxiety and speech

Contrary to reduction tendencies during depression a higher speech produc-
tion is reported to occur with anxiety. According to Siegman (1978a) most
studies show that anxiety arousal is associated with reduced silent pauses
and an increasing speech rate, thus having a facilitating effect on verbal
behaviour. A reverse U-shaped relationship between anxiety and talk-
silence measures has been postulated by Murray (1971), but this still lacks
empirical support.

When inducing situational anxiety, Helfrich & Dahme (1974) found an
increase in the less controlled short silent pauses. For longer pauses
situational as well as personality factors played a role. Compared to low
anxious subjects high anxious individuals increased the number of long
pauses in those situations experienced as threatening whereas in positively
evaluated situations no difference was found. According to the authors this
behaviour is determined by self-presentation: High anxious subjects as
“sensitizers” appeal to the environment by longer pauses whereas low
anxious “repressors” avoid these pauses, thus giving the impression of
self-confidence.

Repeated comparisons of speech samples with anxiety and depression
ratings from psychosomatic patients revealed, according to Pope, Blass,
Siegman & Raher (1970) a counter effect: on days with high anxiety or low
depression ratings patients tended to have a higher speech rate and a lower
silence quotient. Unfortunately it is not reported how confounding of anxie-
ty and depression ratings was avoided. It can thus only be regarded as a hint
to possible counteractive effects of these psychological states on speech.
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Consequences

Anxiety seems to induce a higher speech production. This tendency is also
observed for socially active, extraverted individuals who in turn are posi-
tively evaluated. In contrast, the expected retardation and reduction in
verbal productivity in depression is opposite to a behaviour evaluated as
being positively and socially competent.

This does not imply that anxiety and depression generally function as
independent or counteracting factors with regard to speech behaviour. It
could be that the extreme states of anxiety experienced during depression
differ qualitatively from an experimentally induced anxiety. Possibly an
inverse U-shaped relation between anxiety and reduced speech as postulated
by Murray (1971) applies to these extreme states. But also when presenting
oneself as socially introverted, low in dominance and emotionally unstable
this could lead to a reduced verbal productivity as well. This kind of
self-presentation would also be conceivable for depression.

Speech rate as a speed aspect is not to be equated with the relative
amount of speech during a defined period. Both, however, are part of an
active verbal production and it is not plausible to assume that one is
increased and at the same time the other is decreased during depression. At
any rate, from those studies where various parameters have been applied
(Starkweather, 1967; Rutter, 1976, 1977a) they showed similar effects.

Even though the relation between speech parameters and depression
appears clearer than with anxiety some questions remain. In some depressed
patients (Starkweather, 1967) or groups of patients (Rutter, 1977a and b)
speech activity turned out not to be reduced or different from controls or
other groups of patients. Therefore, it will be assessed as to how this
behaviour changes in the individual and how these changes are related to
changes in the depressed state and in other nonverbal behaviours.

6.3 Summary and hypotheses

It can be gathered from the various group comparisons discussed above that
depressive and schizophrenic patients cannot be reasonably differentiated
on the basis of their gaze and speech behaviour. If, according to Rutter
(1976) differences between schizophrenics and normals with regard to their
gaze behaviour occur with neutral, impersonal contents only, this would
imply an influence of the short term emotional involvement but not of the
mood as a relatively enduring psychological state. The lack of major differ-
ences between various groups could also be due to the heterogeneity of
Populations as suggested by Jones & Pansa (1979). Except for comparisons
of monopolar and bipolar depressed patients with the counting task (cf.
G.reden et al., 1981) various forms of depression have not been sufficiently
ifferentiated when analysing their gaze and speech behaviour.
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It is a question of principle whether a behavioural indicator of psycholo-
gical processes must always differentiate between clinical groups or nosolo-
gical entities. For various individuals in different groups the same psycholo-
gical function may be disturbed or changed in a similar way. This may then
be indicated by the same behavioural change.

Thus, a comparable negative emotional state may be present in sub-
groups of depressed and schizophrenic patients resulting in a similar non-
verbal behaviour. As an example, anxiety may be a central part of the
psychological disorder in depressed as well as in schizophrenic patients.
Nevertheless, these psychological functions are not necessarily criteria for
the differentiation between these groups. Comparing agitated and retarded
depression according to their nonverbal behaviour as in the study of
Bouhuys & Mulder-Hajonides van der Meulen (1984) aims at a differentia-
tion which takes different psychological functions into account.

Furthermore, individuals may not react uniformly in their behaviour as a
consequence of their psychological disorder. This, however, is assumed by
group comparisons.

For the study of nonverbal communication, gaze and speech behaviour is
to be analysed in natural or quasi-natural situations. The question is
whether changes in mood are associated with individual changes in these
behaviours. Both behaviours are closely linked and coordinated. Thus,
according to the reduction hypothesis, both behaviours should be reduced
given a lower level of psychological performance during depression. In
addition it has to be asked with reference to a postulated breakdown of
coordinated behaviour during psychosis whether the coordination of both
behaviours is altered by depression.

6.4 Methods for the analysis of gaze and speech

Gaze and speech behaviour of patients and interviewers were registered
continuously by observers as “on-off patterns” for five minute segments
taken from the standardized and the free part of the SID. Altogether, data
were available from about 500 standard resp. free parts of the interviews.

Since details of observation, registration, and processing of these data
have been described elsewhere (Ellgring & Clarke, 1978; Clarke & Ellgring,
1983; Clarke, Wagner & Ellgring, 1984; Wagner, Ellgring & Clarke, 1981)
only the parts of current interest will be presented here.

Continuous assessment of behaviour
In order to simultaneously observe and register gaze and speech of the two
individuals — patient and interviewer — four observers were rating during
one observational session, one for each behaviour of each individual.

An observer had to press a button as long as the observed individual
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Fig. 6.3 Observation, coding and data storage of binary coded gaze and speech

spoke and release it when this was not the case. Correspondingly, another
observer had to register whether there was gazing at the partner or gazing
away. These on-off signals together with video-time code information (mi-
nutes — seconds — frames) were processed in 4 channels as binary coded
states by a video computer system for PRocessing AudioVisual DAta
(PRAVDA, Clarke & Ellgring, 1983). Fig. 6.3 schematically represents the
Processes of observation and data storage. The behavioural flow can be
visualized pictographically as a sequence of a repertoire of 16 discrete states
(see Fig. 6.4).

The maximum temporal resolution for coding this behavioural stream is
Y25 sec (= 40 msec according to the synchronization of video frames).
Depending on the liveliness of a dialogue, there are 200 to 500 discrimin-
able states within a five minute sequence during the interview.

For data analysis a filter of 280 msecs (= 7 video frames with 40 msecs
each) was chosen in order to obtain optimum error reduction (cf. Wagner,
Ellgring & Clarke, 1980; 1981). This filter nearly corresponds to the filter
of 300 msec used by Jaffe & Feldstein (1970) for speech. For the US
standard of 30 video frames per second, 300 msec equals 9 video frames. In
t!le European standard for synchronizing video to 25 frames per second, a
filter can be chosen as a multitude of 40 msecs, i.e. either 320 msec (= 8
frames) or 280 msec (= 7 frames) as was used in our case.

Reliability
Observers were trained, tested, and selected according to their performance
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Fig. 6.4 Coding and pictographical representation of a behavioural flow in a dyad

on specific test video tapes. Before accepting an observer for observation,
his accuracy had to be within a range of +/-2.5% deviance with reference to
the thoroughly analysed test tape. If the observer deviated more, he or she
was excluded.

Reliability of observation was about 95% for coding of speech and about
94.3% for gaze assessed by point-to-point correspondence. Reliability
checks were repeated at irregular intervals by having unannounced replica-
tion tests. In short, reliability considerably exceeded the standards required
in the literature (Wagner et al., 1980). An important precondition for these
reliability figures was that each observer had to register only one behaviour
of one individual at the time. Given the high reliability of the coding
procedure a lack of association or poor association between these be-
haviours and the subjective state cannot be attributed to a weakness of the
observation method.

“Eye contact”

Gaze behaviour can be reliably observed as gaze at or away from the other. .
It is, however, hardly possible to register “eye contact”, i.e. a mutual
looking into each other’s eyes reliably (von Cranach & Ellgring, 1973) even
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though accuracy may be improved by giving feedback (Ellgring & von
Cranach, 1972). In addition, accuracy decreases as the distance between
observer and observed individual increases.

Because of these difficulties it seems appropriate to use the term “‘gazing
at the other” or “gaze at the face” of another person. Even though it is
probably the region around the eyes which is looked at most, this can be
also true for the root of the nose or — as has been reported by deaf
individuals — the mouth for lip reading. An observer or an interactant could
gain the impression of being looked at. The term “gaze” or “gaze at the
other” will be used in the following for looking at the other’s face without
specifying whether this is the eye region or not. Given this limitation gaze
can be observed with a high degree of accuracy.

Data analysis
As main parameters relative amounts of time were assessed where gazing at
the other (G%) and speech activity (S%) takes place. Like for the other
behaviours these data were compared for extreme states of wellbeing. In
addition, individual correlations could be determined to describe linear
relationships of behavioural measures with subjective wellbeing on an indi-
vidual basis. These correlations are based on 10 or more interviews for each
of the endogenous and 5-7 (mostly 7) for each of the neurotic depressed
patients (see Appendix Table B.8). For controls there were not enough
observations available for a reasonable computation of individual correla-
tions. The individual correlations can be regarded as descriptive statistics
corresponding to cross-correlations with a lag of zero.

Coordination of gaze and speech was analysed by a method for the
assessment of “local contingencies” in a behavioural flow, developed by
Wagner et al. (1981).

6.5 Stability of data from controls

Both behavioural aspects are highly stable within a situation. This is verified
by high correlations between values from the standardized (ST) and the free
(FT) part of the interview. For gaze (G%) this correlation is r = 0.86 (n =
493 interviews), for speech (S%) it is somewhat lower, but still fairly high
With r = 0.71 (n = 492 inverviews, both p<0.001). Although the stability
of behaviour is affected to a minor extent, speech activity seems to reflect
more the situational differences between the two parts of the interview.
Given these high correlations, it was decided to use the data from the
standardized part of the interview for the following analyses. Especially for

Speech behaviour this ensured a higher homogeneity of the interviewer’s
behaviour.



104 Gazeand speech
G%
100 -

0 A

0 - +
70
60 - i -

50 +

W0 A 1

30 A _?_.

20 o

T T T T T T T T T 1

1057 52030054073 1150:: 7480 .70 1180%1.1901¢1 100 S%

Fig. 6.5 Gaze and speech in controls. Relative duration of gaze (G%) and speech
(S%) during interviews. Menus and ranges for each of the male (&) and female (©)
control subjects. Criterion line (. . . .) separates “reduced” from “normal” values
(for further explanation see Fig 4.5).

Control values

Across interviews, controls display a highly stable gaze and speech be-
haviour. Fig. 6.5 contains mean values and spreads (minimum and max-
imum) of the relative amount of gaze and speech for each of the control
subjects.

As can be seen from this figure, values for an individual have a strikingly
small range, showing a high intra-individual stability. Furthermore, for the
mean values there is a clear negative correlation between gaze and speech
activity (r = —.87) which shows that individuals have high or low values in
either of the two channels only. This gives support to the hypothesis that a
higher cognitive load by speech activity is associated with a lower amount of
gaze.

Similar to the parameters of facial behaviour, limits for reduced values
can be defined by excluding one individual with relatively low values for
each behavioural aspect. By this, a level of 35% is defined as the lower limit.
According to this limit, 6 out of 54 (= 11%) control values are below this
limit. These values are from one male or one female subject. A relative
amount of gaze or speech lower than 35% is thus regarded as “reduced”
within this interview situation.
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Fig. 6.6 Gaze. Individual values for the relative amount of gaze (G%) during a
S-minute interval. Criterion line separates “reduced” from “normal” values (for
further explanation see Fig 4.5).

6.6 Results for gaze behaviour

A considerable part of neurotic and endogenous depressed patients, display-
ed reduced amounts of gaze during depression. For most of the patients the
amount of gaze increased with improvement. For many patients, however, it
remained below the “normal” limit (see Fig. 6.6; raw data see Table B.8 in
the Appendix).

The median values of gaze significantly increased from 20% over 33% to
53% with improved subjective wellbeing for endogenous depressed patients
(Wilcoxon-Test: p<.05), thus approaching median values of 58% for con-
trols. For neurotic depressed patients, the amount of gaze increased to a
minor extent from Mdn = 24% to 33% (Wilcoxon test p>.05), remaining
below the medians of controls.
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Fig. 6.7 Individual change ratios for gaze (G%) (for further explanation see Fig. 5.5).

Reduction ~

During their depressed state, 11 out of 20 (= 55%) of endogenous depress-
ed patients had reduced values whereas with recovery, this holds for 8 (=
25%) patients only. The proportion of neurotic depressed patients showing
reduced values decreased from 10 out of 16 (= 63%) to 8 (= 50%) patients.
Stability of the behavioural measure for controls was evident with a median
of 59% or 57% during both interviews.

Generally, neurotic and endogenous patients showed similar average
initial values during depression. At the intermediate and the best state of
wellbeing, however, neurotics showed a significantly lower average of gaze
than endogenous depressed patients or controls (U-tests p<.05).
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Fig. 6.8 Individual correlations between mood and gaze. Intra-individual
correlations (r) between relative amount of gaze (G%) and subjective wellbeing

(VAS) for endogenous (——) and neurotic (---) depressed patients. Arrow at median
correlation.

Individual changes
More than half of the patients showed change ratios exceeding 30% of their
initial values. For 21 of the 36 (= 58%) patients, gaze increases substantial-
ly with recovery (see Fig. 6.7). Given the change ratios of controls, a limit of
CR = .30 was defined as the criterion for a substantial change.

In most of the cases (19 out of 20 = 95 %), where a substantial change
occurred between the extreme states 1 to u1, changes in the intermediate state
il pointed to the same direction. Consistency of changes thus proved to be

very high.

Initial values and substantial changes were correlated (r = —.55, p<.05) for
patients, but not for controls (r = — .03). Substantial increases in gaze
emerged out of reduced values for 16 out of the 21 (= 76 %) patients.

Individual correlations
Median of the individual correlations for patients was r = .58 for the
relationship between gaze (G%) and subjective wellbeing (VAS). Fig. 6.8
shows the individual correlations computed from the available values of
each patient (see also Table B.9 in the Appendix).

For a considerable proportion of patients quite high correlations describe
the close association of gaze with subjective wellbeing over the course of
depression. There was no clear difference between the subgroups. Only one
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patient showed a clear inverse relation. Improvement of wellbeing was
associated with a reduced amount of gaze in this case.

After all, for 11 of the 36 patients (= 31%) correlations were r>.70. This
corresponds to a common variance of about 50% and more between gaze
and subjective wellbeing. There was, however, enormous variation between
these individual correlations.

General description
The overall correlation between amount of gaze and sgbjective wellbeing
was r = .55 taken from the data pool of about 500 interviews. When
considering 90 values from states 1 and 1, i.e. two values for each individual
only, a similar correlation of r = .52 emerged. This also shows that the
selection of interviews can be regarded as a representative sample not only
for psychological data (cf. chapter 4), but for the behavioural data as well.
These correlations come close to the median of individual correlations of r
= .58. It should be reminded, however, that there was considerable varia-
tion between individual correlations pointing to different kinds of behaviou-
ral reactions to mood changes. General correlations between the amount of
gaze and the Global Clinical Rating (GR) were somewhat lower; r = .44 for
the total data pool and r = .40 for values from states 1 and m. Clinical
impression does not seem to refer as closely to gaze as the correlation with
self-rating of mood would suggest.

As has been described above, average amounts of gaze increased +20%
for endogenous and less clearly +9% for neurotic depressed patients during
recovery.

Sex differences

Generally there was a tendency for female individuals to show more gaze
(Mdn = 45%) than males (Mdn = 37%) (U-tests p<.10 for the standard
part, p<.05 for the free part of the interview). Since this comparison covers
wide ranges between the subgroups and their different states of wellbeing,
data need to be specified. At a closer look the difference between males and
females was mainly due to the behaviour of neurotic depressed patients,
whereby females tended to exhibit between 16% and 20% more gaze than
males at the three states of wellbeing (see Table B.13 in the Appendix). For
endogenous depressed patients and controls there was partly more, partly
less gaze from females, values differing around Mdn +/—3%. From the low
values given for neurotic depressed patients even at their state of relatively
best wellbeing it is concluded that males in this subgroup deviated most
“from normal gaze behaviour in this situation.

Comparison with data from the literature
There was a tendency for lower values of gaze in this study than given by
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Fig. 6.9 Comparison of average data on gaze in depression. Average standard
deviations (Lit) or quartile ranges of relative amounts of gaze (G%). D = depressed
patients, E = endogenous, N = neurotic depressed patients, C = controls; Lit = data
from literature. I, I, III = states of well-being (see Fig. 4.5).

averages reported in the literature (see Fig. 6.9).

With an average of G% = 58%, values of controls in our study were
about 8% below those reported in the literature. Endogenous and even
more so neurotic depressed patients on the average displayed 12% or 22%
less gaze during depression than is suggested from averaging values of
depression groups from the literature. With improvement, values of endoge-
nous depressed patients came close to those of controls in our study and
those of depressed patients reported in the literature. Neurotic depressed
patients remained considerably below these averages. In all cases, however,
variability between patients’ data was generally high so that differences can
hardly be statistically substantiated.

Lower values in our study could be due to observational procedures or
situational influences. As an observational influence, the criterion for reg-
istering the event “gaze at the other” might have been more strict here than
in other studies, thus yielding lower values. As a situational influence, the
standardized interview as it was used here might have induced a higher
cognitive demand than a general conversation. This could have led to less
gaze at the other.

It has to be stressed, however, that the relations between average values
of patients and controls closely resemble those taken from the literature.

To evaluate the results adequately it appears indispensable to take into
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Fig. 6.10 Speech activity. Individual values for the relative amount of speech activity
(5%) during a 5-minute interval.

account the extreme changes which have been observed within individuals.
Especially the high individual correlations over the time course provide
strong evidence for unequivocal behavioural reactions to mood changes.
These close associations, however, hold for part of the individuals whereas
in others, no clear relationship emerged.

6.7 Results on speech activity

Depressed patients exhibited reduced amounts of speech during depression
and an increase with recovery less frequent than for gaze. Fig. 6.10 contains
single values from interviews at different mood states.
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Average values of normals and of neurotic depressed patients remained
highly stable. For endogenous depressed patients, median values increased
from 41% over 53% to 57% whereas for neurotic depressed patients no
clear trend could be observed. All median values were above the critical
level for “reduced” behaviour. For endogenous, but not for neurotic de-
pressed patients, values were significantly lower during the depressed state
compared to the intermediate and recovered state (Wilcoxon-test: p<.05)
or compared to controls (U-test: p<.05).

Reduction

During depression, 8 out of 20 (= 40%) endogenous and 4 out of 16 (=
25%) neurotic depressed patients showed reduced values. While for neuro-
tic depressed patients this proportion remained constant, only 2 (= 10%) of
the endogenous still had reduced values when recovered at state .

Individual changes

As is suggested by group comparison, more of the endogenous depressed
patients showed a substantial increase in their speech activity with recovery
from depression (see Fig. 6.11).

From the low variability of controls’ behaviour a change ratio of CR>+/
-.20 could be regarded as “substantial”. For endogenous depressed patients
there were nine substantial increases and two decreases in behaviour
according to this criterion whereas behaviour increased for three neurotic
patients only contrasted to five substantial decreases.

Consistency of changes could be regarded as extremely high. Change
ratios for the intermediate state pointed into the same direction for 15 out of
16 (= 94%) substantial changes from states 1 to 1 (see Fig. 6.11, comparing
arrows and circles).

Although 12 patients substantially increased their speech activity, even
for endogenous depressed patients this resulted in a median increase of 12%
or 16% only. For part of the neurotic depressed patients, a reverse tendency
of decreasing behaviour with improvement as for facial expression and gaze
was present again.

Initial values and change ratios were negatively correlated for patients (r =
—.52, p<.05) and less so for controls (r = —.33).Eight out of the 12
substantial increases evolved out of reduced values. Thus, an increase dur-
ing improvement was dependent in part on low initial values.

Individual correlations

Individual correlations between the amount of speech (S%) and subjective
wellbeing (VAS) over the time course were not as high as for gaze (see Fig.
6.12). For five patients these correlations exceeded r = .70, i.e. they repre-
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Fig. 6.11 Individual changes in speech activity. Change ratios for the relative amount
of speech activity (5%) (for further explanation see Fig. 5.5).

sented a common variance of 50% and more between subjective wellbeing
and behaviour. For these patients, at least, the correlation reflected a strong
association between mood and speech activity. For the whole group, a
median correlation of r = .34 described the average association. No signifi-
cant differences were found with respect to sex and kind of depression for
these correlations.

General description

The general correlation between mood and speech activity was r = .42, (n =
500 interviews p<.01), somewhat lower than for gaze. Taking interviews
with extreme states of wellbeing only, this correlation remained r = .41 (n
= 80 interviews, p<.05) (see Table B.11 in the Appendix). As for gaze,
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intra-individual comparisons, however, appeared to be more revealing for
the association of mood and behaviour than these average descriptions.

Sex differences

There were no significant sex differences with regard to speech activity (cf.
Fig. 6.10). For endogenous patients and controls average differences of
+/—4% between males and females were nearly balanced (see Table B.13 in
the Appendix). Female neurotic depressed patients tended to have a higher
amount of speech than male patients during depressed state 1 (+ 19.5%)
and intermediate state n (+ 15%). This nearly equalized during state m
(+3%). This interaction effect of mood state and sex, however, would need
further validation from larger samples.

6.8 Association of gaze and speech

Reduced behaviour during depressed states and substantial increases occur-
red with improvement independently as well as together in gaze and speech
behaviour. There were minor correlations only between both behaviours
with regard to the occurrence of reduced values (Cohen’s Kappa k = .11,
p>.05) as well as substantial changes (Cohen’s Kappa k = .28, p>.05).
On a general level amount of gaze and speech activity were correlated to
a negligible extent with r = .18 (p>.05, n = 90 values from interviews with
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extreme states of wellbeing). In contrast, average values for controls were
negatively correlated (r = —.78). It is only for patients that both behaviours
varied independently despite their considerable range.

For 26 (= 72%) of the patients one or the other behaviour was reduced
during depression whereas for only 7 (= 19%) patients this was the case in
both behaviours. Correspondingly, 24 (= 67%) of the patients substantially
increased one or the other behaviour with improvement of subjective well-
being, whereas only 9 (= 25%) showed an increase in both.

Individual correlations of gaze and of speech measures with wellbeing were
correlated for their part to a negligible extent (r = —.07). This is further
evidence that intra-individual associations of subjective wellbeing and be-
haviour occur independently over the time course of depression. Individual
correlations of r>.70 with subjective wellbeing for at least one of the two
behavioural measures were found for 11 (= 36%) of the patients.

In sum, reduced amount of gaze or speech occurred independently as was
the case for their substantial increases and their individual correlations over
the time course. Thus, in a “logical or-connection”, i.e. for gaze or speech
activity, most of the patients (about 3 out of 4) showed clear state depen-
dent behavioural reductions during depression and increases with improve-
ment. However, in only 25% this occurred for both behaviours together.

6.8.1 Coordination of gaze and speech

In order to determine the coordination of gaze and speech, a model of “local
contingencies” developed by Wagner (Wagner, Clarke & Ellgring, 1980;
Wagner, 1981) has been applied. This method is comparable to the evoked
potential approach for EEG: During a behavioural flow, certain changes in
one behaviour were defined as trigger points. At these points in time the
respective states of another behaviour were averaged over a series of these
events.

A speaker’s turn during a dialogue is an obvious example for an external
behavioural coordination where the end of an utterance elicits a subsequent
utterance from the other. The end of the utterance is the trigger point. The
average latency for answers is a parameter characterizing the coordination
of respondent’s behaviour. Contingency of speech and gaze is a known
example of an internal coordination. Beginning and end of an utterance are
the respective trigger points here. The probability for gazing at the other
decreases at the beginning of one’s utterance and reaches its maximum
again at the end of the utterance (Kendon, 1967; Ellgring, 1981, cf. this
chapter 6.1.2). Various contingency types can be considered depending on
the kind of trigger points chosen.

For the internal and external coordination of patient’s gaze with speech
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Fig. 6.13 Contingency of gaze and speech: Trigger points. Trigger points (T1-4) for
contingencies of gaze (G) of the patient (Pt) on speech (S) of patient and of
interviewer (I) (for further explanation see text).

four contingency types have been analysed. In Fig. 6.13 the four trigger
points of speech activity are schematically represented. They were taken as
the reference points for gaze states of the patient.

External coordination of patient’s gaze (G2) is determined with regard to
onset (T1) or offset (T2) of interviewer’s speech (S1). Internal coordination
is determined with regard to onset (T3) or offset (T4) of patients’ speech
(S2). The interval between T2 and T3 can be regarded as a “loaded pause”
since an answer is required from the patient. During the “released” pause
between T4 and T1, cognitive load for the patient is assumed to be lower
since this is the interviewer’s turn. Within the temporal neighbourhood of
these trigger points, “on-states” of gaze, i.e. gazing at the other, are summed
across events.

For this analysis two to four interviews were taken from the depressed or
the recovered state from each of 14 endogenous depressed patients. Thus,
data are based upon about 20 minutes of the interview for each patient
representing extreme states of subjective wellbeing. Endogenous depressed
Patients were selected for this analysis for two reasons: First, a collapse of
behavioural coordination was expected during psychosis of these patients.
Second, each of these patients offered a sufficient number of interviews
during depressed and recovered state.
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points for interviewers (S1) and patients (S2) speech. Intervals from —20 to +50
video-frames around trigger points. —— = depression, ---- = remission, n = 14
endogenous depressed patients (for futher explanation see text).

The average relative duration of gaze (G%) during each of the two states
is taken as a reference which defines a given behavioural level. This level
would be constant if gaze was independent from internal or external factors.
Amplitude and latency of phasic deviations from this level, on the other
hand, describe the strength of the contingent relationship. The maximum of
the amplitude defines the point in time with highest probability for a
reaction. Latency refers to the difference between this point and the trigger
point.

A delay of the temporal contingency is to be expected from the retarda-
tion hypothesis and a lack of phasic variation from the hypothesls of a
behavioural coordination collapse during psychosis.

Results on coordination of gaze and speech
Given a reduced tonic level of gaze, latency of the phasic reaction was
elongated during depression whereas amplitudes appeared to be unaffected.

In Fig. 6.14 average values of the four contingency types during depress-
ion and remission are presented together.

The four trigger points are depicted in sequence omitting variable inter-
vals between them. From left to right this sequence represents a sequence of
question and answer during the interview: the beginning (T1), then the end
(T2) of interviewer’s speech. This is followed by the beginning (T3) and the
end (T4) of the patient’s utterance. Changes in speech states are indicated by
arrows. Trigger points are at 0-points on the x-axis, with an interval around
the trigger point of 60 frames.
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Table 6.1: Amplitudes and latencies of gaze reactions.

Trigger Amplitude Latency
(%) (video frames =40 msec)

Depr Rem Depr Rem
T1 -15.8 -15.6 6.4 3.6
( 8.9) (7.6) (9.3) (10.8)
T2 d 15.1 16.0 6.4 14
(10.5) (8.3) (13.9) (11.7)
T3 253 2%1 20.0 11.4
(10.9) 9.7) (14.7) (14.1)
T4 -10.9 -9.8 25.7 229
(9.4) (10.9) (12.8) (12.7)

Note:

Average amplitudes (G%) and latencies (in video frames) and standard
deviations ( ) for internally (T3 and T4) and externally (T1 and T2) triggered
gaze reactions

Depr. = depression, Rem. = remission, n = 14 endogenous depressed patients.
Negative amplitudes indicate a level below the general average level.

(For further explanations see text.)

Thus, a period of about 10 seconds (4 x 60 frames = 9600 msecs) is
represented in this graph. Gaze as the dependent variable is triggered
externally in T1 and T2 by the interviewers’ speech and internally in T3 and
T4 by the patient’s speech itself.

The average level of gaze (G%) during these interviews was 36% during
depression and 50% during remission, corresponding to levels found for the
total sample. Areas above and below these levels describe the extent of
phasic deviations at a given point in time.

As can be seen from these deviations, speech of the interviewer elicited a
gaze reaction of the patients whereas at the end of his utterance the patient
tended to look away. This tendency is continued at the beginning of the
patient’s utterance. At the end of the patient’s answer, the amplitude for
gaze at the other is on a high level again.

Average maximum amplitudes and latencies of gaze reactions are given in
Table 6.1. :

There was no significant difference with regard to amplitudes of gaze
reactions during depression and remission (t-test p>.05). With regard to
latencies, a significantly later maximum of the gaze reaction elicited by the
interviewer (T1) could be found (t-test p<.05) as was the case for the
latency between question and answer. Thus, a retarded latency of the
answer and of the externally triggered gaze reaction was found during
depression.

Given different general levels during depression and recovery internal and
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Fig. 6.15 Gaze and speech during interviews. Boxplots (except outlayers) for relative
amounts (%) of speech (S%) and Gaze (G%) of interviewers and depressed patients
during the standardized (a) and free (b) parts of interviews for the total of available
interviews (n = 385).

external coordination of gaze reactions with speech patterns remained
highly stable. A retardation, but contrary to expectation, no dissolution of
the coordination between both behaviours could be observed during de-
pression.

6.9 Characteristics of the situation

Patients and interviewers clearly differed with regard to their average
amount of speech and gaze (see Fig. 6.15).

For the interviewer the average amount of speech activity is com-
plementary to the proportion of gaze. During the standard part as well as
during the free part of the interview, interviewers showed a high degree of
gaze toward the patient (x = 85%,s = 9.1 resp. x = 90% ors = 8.5) and a
low amount of speech activity (x = 14%, s = 5.7, or x = 26%, s = 11).

During the free part of the interview, the interviewer spoke slightly more
(on the average +10%) which is, however, still far below average values for
patients with x = 51%, s = 15 or, x = 49%, s = 17. There are only minor
differences with regard to gaze of the patients between the two parts of the
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situation (x = 43% or 45%, s = 22 for both). Greater standard deviations
for patients point to the range where state dependent behavioural changes
can take place.

Bound to the situation, the considerable role asymmetry of patient and
interviewer becomes manifest in both behaviours. This asymmetry more or
less remains unaltered during the following free dialogue.

Because of bottom and ceiling effects for speech and gaze behaviour of
the interviewer mutual influences can hardly be substantiated for statistical
reasons. Therefore, this problem of behavioural interdependency will not be
pursued here.

While role prescription has a homogenizing effect for the interviewer’s
behaviour in both parts of the interview, there is a much larger margin for
the patients’ behaviour. Within this margin, mood can become an active
factor determining the amount of gaze and speech and their changes over
time.

6.10 Discussion of results on gaze and speech

“The depressed state is associated with reduced amounts of gaze and
speech”. According to the present data, this statement is true and false at the
same time. It fits for some of the individuals, whereas for others this
association is not apparent. Each of the behaviours may reflect the depress-
ed state independently from the other. Even for the single behaviour, its
amount may be considerably reduced without changing substantially with
improvement.

For about 75% of the patients, peculiarities in gaze or speech can be
found. This may be an increase in the amount of gaze or speech when
depression improves, or it may be a rather stable though continuously
reduced amount of behaviour. These behavioural peculiarities occur in a
“logical or connection”. Changes in one of the behaviours do not necessari-
ly imply changes in the other. Taking the single case analyses as a series of
independent investigations, their results describe the behaviour of different
Populations with specific reaction properties.

There is no clear hierarchical order of gaze or speech with regard to their
relationship to mood even though individuals react more often and more
sensitively with gaze than with speech to changes in subjective wellbeing.
From this it follows, that both parameters are to be regarded as independent
indicators. They cannot sensibly be added into a measure of “expressive
strength” or some other quantity. They rather reflect — often independently
— changes of mood in an individual specific way. Since this is more often the
case for gaze, clearer effects for this behaviour than for speech are obtained
fr_°m group comparisons. These group effects, however, yield an equalized
Picture mixed from “reacting” and “non-reacting” individuals. Thus, cor-
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relations across the total data pool between subjective wellbeing and gaze (r
= .55) or speech (r = .42) give a rather misleading impression. They suggest
an admittedly highly significant though intermediate general association
between these behaviours and mood.

Individual specificity
The individual specificity of the behav1ours is implied when stressing the
considerable inter-individual variability of speech (Starkweather, 1967) and
gaze (Strongman & Champness, 1968; Rutter, 1973). According to Spence
& Femburg (1967) individuals can be differentiated as “lookers”, “peek-
ers” and “avoiders” when attending to slightly threatening stimuli. This
classification assumes different individual dispositions for gaze behaviour.
Furthermore, a dyadic specificity has to be taken into account according to
Capella (1981) for speech, where reciprocal or compensatory adaptations
can be observed.

In this sense, our data support the concept of mdlvndual specific rela-
tionships between behavioural measures and subjective data.

Gaze avoidance and social withdrawal

Patients showing less than 35% gaze (or speech), i.e. less than controls
during the interview situation might avoid eye contact, mutual gaze or
generally social contact and thus perform some kind of a social withdrawal
during interaction. Rutter & Stephenson (1972a) favour this interpretation
rather than assuming that looking away might cause a reduction in cortical
arousal. The social withdrawal hypothesis is derived from the similar results
obtained for gaze behaviour of depressives and schizophrenics. To our view,
there is no contradiction in both interpretations. Gaze avoidance by autistic
children (Hutt & Ounstedt, 1966; O’Connor & Hermelin, 1967) can be
explained by a tendency to avoid excessive cortical arousal. This arousal can
be reduced by social withdrawal as well as by very selectively looking at
social or other stimuli. The relationship between gaze and mental, namely
emotional load, is also stressed by Rutter (1976) when reporting abnormal
gaze behaviour in schizophrenics during discussion of personal topics com-
pared to neutral ones.

From the other person’s point of view, gazing away during a considerable
part of a dialogue obviously operates as a kind of social withdrawal. For the
patients as senders in our case, this behaviour can regulate their cognitive
and emotional load or arousal by actively selecting incoming visual in-
formation. This interpretation is in accordance with the experimental and
ethological literature regarding gaze as an actively selecting attentional
behaviour (Day, 1964; Chance, 1962; Ellgring, 1981). The increase of GSR
arousal during eye gaze found by Nichols & Champness (1971) also sup-
ports this notion.
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It is still open whether the reduced behaviour during depression is due to
a general high arousal, a cognitive overload or a specifically emotional
arousal. In any case, social information is produced by speech or received by
gaze to a very limited degree for a considerable part of the patients during
depression. Since these behaviours change with recovery, it is reasonable to
assume that the reduced behaviour is part of an adaptive process whereby
behaviour corresponds to the capacity of the mental state. On the other
hand, an enduring by reduced speech or gaze behaviour as it occurred
namely in neurotic depressed patients could point to deficits in social skills
or to a still unstable mental state.

Coordination

Coordination of gaze and speech provides further evidence for the assump-
tion that gaze has an internal regulatory function in which incoming visual
information is selected according to the momentary mental load. This
coordination, as described early on by Nielsen (1962) and Kendon (1967)
and others remains unaffected even during depression. The coordination is
operationalized by changing probabilities for gaze during interactional
sequences. Gaze appears to be internally triggered by one’s own utterances
as well as externally triggered by the speech of the others. Even at a low level
of gaze during depression, this coordinative performance continues.

The persisting coordination could explain why clinical descriptions rarely
refer to abnormal gaze behaviour or gaze avoidance during depression in
contrast to reports about abnormal gaze in schizophrenia. The coordination
of gaze behaviour with speech could be a clue to the other that both social
and internal releasers are still working in the patient. Gazing at and away
from the other indicates a continuous processing of social information and
cognitions apparent for an interactant. This coordination could communi-
cate to the other that the patient remains capable of social contacts even
during depression.

Mutual influence

The mutual influence of behaviours between interactants can be analysed on
a micro level as a coordination of gaze with the beginning and end of the
other’s utterance, as a tendency to aim at or to avoid eye contact, as an
adaptation of speech patterns, or for other events. Because of the compara-
tively constant behaviour of the interviewer adaptive or compensatory
Processes for speech as summarized by Capella (1981) could not become
apparent in our study. This applies to gaze as well with its constantly high
amount for the interviewer. Moreover, for gaze there has been no evidence
from the literature for a seeking or an avoiding of eye contact in dyads
(Wagner, Clarke & Ellgring, 1983). Instead of depending on the partner’s
gaze, looking behaviour appears to be regulated mainly by internal proces-
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ses and a corresponding selection of information. This also holds for
changes in gaze, externally triggered by the speech of the interviewer. The
interviewer elicits mental processes which in turn control the gaze be-
haviour.

Given the comparatively constant gaze and speech behaviour of the
interviewer in our case, the influence of internal psychological states of the
patient becomes dominant. The internal state then can become manifest
within the boundaries set by the situation.

Situation

Both gaze and speech very clearly reflect the asymmetry of roles during the
interview. This asymmetry remains quite unchanged during the free part of
the interview. In comparison to patients’ behaviour interviewers exhibit
considerably more speech and less gaze. Thus, both parts of the clinical
dialogue are determined by the position of the interviewer as the one who
receives maximum information. As has been mentioned above, this limits
the range within which a mutual influence on these behaviours can take
place between patient and interviewer.

Diagnostical valence of gaze and speech behaviour

The usefulness of gaze and speech parameters for diagnostics and clinical
behaviour assessment can be appraised on the one hand with regard to their
power to differentiate between various clinical groups. On the other hand,
their sensitivity in reflecting a changing mood state has to be considered.

From our data as well as from those of the literature, it follows that both
behaviours are valid to some degree for cross-sectional assessment. It is,
however, not possible to differentiate validly between clinical groups, such
as schizophrenics and depressives using either gaze or speech (cf. Rutter,
1984, pp. 19-30). Gaze behaviour seems to be suited in the first place as a
valid criterion to a current mood state and its changes. In the second place
this is the case for speech activity, the behaviour considered as the main
nonverbal indicator for depression in DSM m (1980).

Speech activity, according to the present results, is reduced less clearly
and less frequently than gaze. Therefore, more attention should be paid to
gaze behaviour when objective indicators for mood changes are needed.

Since the active part of speech was investigated, pause behaviour has been
excluded in our current analysis. The study of silent pauses within an
utterance and speech velocity (Greden et al., 1985; Klos, Ellgring & Scherer,
in preparation), however, appear to be promising measures which are easy
to obtain. High correlations with depression have been reported. A high
correlation of r = 0.67 between a pause factor with the degree of retarda-
tion in depression has been reported, e.g. by Bouhuys & Mulder-Hajonides
van der Meulen (1984). During antidepressive drug treatment a triangle
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relationship between psychopathological states, speech/pause variables, and
EEG measure have recently been reported by Renfordt & Ulrich (1986).
According to this study correlational patterns changed differentially given
various drug treatments. Behavioural combined with neurophysiological
data may turn out as differentially valid criteria for treatment outcome. For
a behavioural sample, even a simple counting task could be sufficient

(Szabadi et al., 1976) to gain robust parameter estimates on speech rate or
pause behaviour.

" After all, one third of the patients in our study showed very high indi-
vidual correlations between mood and their speech activity. On an indi-
vidual basis, these data correspond to those of Starkweather (1967), and
Aronson & Weintraub (1972). On a group level, however, they are close to
those of Rutter (1977b) who on the basis of lacking group differences
concludes that there is no definite relationship with mood.

As for gaze, reduction and mood dependent changes of speech activity
can be shown unequivocally during the course of depression when analysing
on an individual basis.

Diagnostical valence of gaze and speech can thus be derived from their
intra-individual changes in different situations or in different psychological
conditions. While speech primarily reflects the social aspect of a conversa-
tion (Dabbs, 1980), gaze indicates above all the attentional structure from
moment to moment (Chance, 1962). The changing state of depression may
become manifest in both behaviours, however independently, and specific
to the individual. In comparison to speech, gaze appeared to be the more
sensitive and more general indicator for mood changes over the course of
depression.



7  Gestures

Gestures are part of the nonverbal behaviour which is most closely related
to psychomotor retardation. Emotional, cognitive, and social functions are
ascribed to gestures when regarding their function in nonverbal com-
munication.

Considering the functions of gestures on the one hand and psychopatho-
logical changes on the other, an opposite behavioural tendency can be
expected. A reduced gestural behaviour should follow from a general re-
tardation and from social withdrawal during depression. In contrast, the
impeded planning of speech resulting from cognitive retardation should
promote increased gestural behaviour given its postulated speech facilitating
function. ’

7.1 Classification and assessment of gestures

Two main classes of hand movements can be differentiated in systematic
observation: gestures in a narrow sense on the one side and manipulations
or adaptors on the other. Most of the functional classifications proposed so
far very closely agree in their distinctions between various forms of gestures
(Wallbott, 1981, 1982).

Firstly, gestures are hand or arm movements which are closely related to
speech, illustrating or supplementing it. They are referred to as “non-
social”, “conventional” and “pseudo-conventional” hand movements by
Krout (1935), as “communicative gestures’ by Sainsbury (1954) and Mahl
(1968); as “illustrators” and “‘emblems” by Ekman & Friesen (1969a,
1972; Friesen, Ekman & Wallbott, 1979), drawing from Efron (1941);
gestures are referred to by Freedman, Blass, Rifkin & Quitkin, 1973) as
“object-focussed” movements. They further differentiate between move-
ments with motor primacy, which are mostly larger and are related to
contents, and movements with speech primacy, which are mostly smaller
and are associated with the act of speaking.

Hand or arm movements are labelled “emblems” if they contain informa-
tion which can be expressed by one or few words. In most instances, these
movements are consciously used, e.g. under conditions where verbal com-
munication is difficult. They may, however, occur spontaneously and un-
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consciously during speech as well. Hand movements directly accompanying
verbal output are classified as illustrators.

Secondly, manipulations or adaptors are hand movements which are
focussed on one’s own body or which iteratively handle objects. They
appear as “centripetal” rather than “centrifugal” movements and a rela-
tionship to speech is not obvious. These movements are labelled “autistic
gestures” by Krout (1935) and Sainsbury (1954), “autistic actions” by Mahl
(1968), “adaptors” by Ekman & Friesen (1969a), “body focussed move-
ments” by Freedman & Hoffman (1967) and “self-manipulations” by
Rosenfeld (1966b).

Thus adaptors are hand movements without conscious intention to com-
municate. These are rubbing, itching or other hand activities as well as
covering the eyes, holding one’s head. Body focussed movements (Freedman
& Hoffman, 1967) correspond to self-adaptors (Ekman & Friesen, 1969a).

There is to our knowledge no methodological study which empirically
tested the concordance of the various labels and functional classes for hand
and arm movements. It is, however, reasonable to assume a high agreement
at least wih regard to the phenomena to be described. In our study, we
mainly refer to the classifications and definitions given by Ekman & Friesen
(1969a), Freedman (1972) and Wallbott (1982), concentrating our analysis
on speech related gestures.

In addition to distinguishing between speech-related and illustrating ges-
tures, Giinthner (1982) proposed to differentiate gestures according to their
spatial extension. Gestures may have large or small extensions. By this a
specific function of gestures as regulating the relationship between interac-
tants can be covered. It is assumed that by using gestures an individual
enlarges his personal space for a short time. Personal space which otherwise
manifests itself in body positions, body orientation, and interpersonal dis-
tance as well (Sommer, 1967; Hall, 1963, 1969, pp. 101-29; Hayduk,
1983) could thus be also more or less enlarged on a micro-level by using
more or less extended gestures towards the other.

7.2 Functions of gestures

Differentiating between gestures and manipulations implies a functional
distinction made in a number of studies. Manipulations (adaptors or body-
focussed movements) are regarded as being mainly state-dependent and
reflecting general arousal or negative affects. They are not, however, part-
ner-oriented.

Gestures (illustrators and emblems or object-focussed hand movements)
are directly related to language and speech production. They are part of the
social nonverbal activity oriented towards the other. It is this social activity
which will be analysed in the following.
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There is no doubt that gestures as social signals can transmit information
to others, express emotions and conflicts. In his “tenets of gestures” Quinti-
lian (according to Biihler, 1933/1968, pp. 227-35) gives early instructions
for using gestures in rhetoric. Moreover, gestural behaviour is seen as an
indicator of personality traits, thus representing general behavioural tenden-
~ cies. Aside from this general notion, however, the exact meaning of gestures
in a given instance remains open in most of the cases. The specific functions
of gestures are far from clear as well. Exceptions are emblems with cultural-
ly defined meanings which are explicitly used instead of words. The rela-
tionship of gestures with language and speech planning seems to be of
special interest in this respect.

Coordination with speech

A large amount of gestural behaviour occurs during utterances of an indi-
vidual, during speech or when being occupied with speech planning.
According to Dittman (1962, Dittman & Llewellyn, 1969) hand movements
and also head movements occur at the beginning of “phonemic clauses”, i.e.
at the beginning of units during the speech flow which are separated by
changes in vocal elements, like phonemic stress, intonation contour, etc.
These movements follow a temporal pattern “...early in encoding units or
following hesitation in speech” (Dittman & Llewellyn, 1969, p. 105). An
increased frequency of gestures can be observed in the middle of the “floor-
time”, i.e. during the utterance of a person encircled by utterances of
another person (Hiebinger, 1981; Feyereisen, 1982).

Various theoretical considerations with regard to the function of gestures
as well as methodological consequences follow from this association with
speech. From a methodological point of view the amount of gestural be-
haviour is confounded with the amount of speech. The more a person
speaks the more there are occasions for displaying gestures. When assessing
their relationship with mood, the amount of speech has to be taken into
account. A measure of the amount of gestures has to describe to what extent
speech is accompanied by gestures, i.e. how many gestures occur within a
defined period of verbal behaviour.

With regard to functional aspects the association of gestures with speech,
specifically at phonemic clauses and in the middle of the floortime, points to
their facilitating effect on speech planning and speech performance (Freed-
man, 1972, 1977; Butterworth & Beattie, 1978; Hiebinger, 1981). This is
corroborated further by studies which show impeded speech performance
when gestures are forestalled (Wolff & Gutstein, 1972; Graham &
Heywood, 1975).

The close association of gestures with speech and speech planning is at
variance with Luria’s (1932) theory whereby during conflicts rising energy
distributes randomly over various motor systems. Gestures appear not to be
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one of these randomly activated motor systems. Gestures rather seem to be
active specifically to facilitate speech planning and pave the way for
speaking.

Relationships with personality variables

Since the classical expression psychology, gestures are regarded as indica-
tors of personality or character traits (Krout, 1937; Strehle, 1960; Kiener,
1962). Because of their mainly qualitative descriptions, validity of these
impressions is difficult to evaluate (cf. Wallbott, 1982). Studies using de-
tailed behavioural measurements, however, provide empirical evidence for
stable individual differences in general motor and gestural behaviour (Frey,
1975) so that the search for related personality variables is still relevant. In a
study of interaction between public servants and citizens, Scherer & Scherer
(1979) found individual differences in gestures associated with a tendency
to control others. Public servants high on a scale for Machiavellianism
showed fewer gestures and consequently were rated as more cautious than
those who were low on this scale. An extensive review on the personality
aspect of gestures is given by Wallbott (1982). Generally some significant
though low to medium effects characterize the results of these studies which
will not be dealt with here since our main concern is the state dependency of
behaviour.

Expression of emotions, mood, and conflicts

Stimulated by psychoanalytical ideas about conflict actualization, gestural
behaviour has been analysed as a modality by which psychological proces-
ses are mediated in the clinical interview (Krout, 1935; Deutsch, 1951;
Dittman, 1963; Mahl, 1968; Loeb, 1968). Gestures are regarded as indica-
tors of conflicts. Mahl (1968) reports on single case analyses where idiosyn-
cratic behaviours are related to the verbal content during the interview.

With regard to their function, specific gestures appear to express the
experience of conflicts given certain emotions or moods. Thus, Sainsbury
(1955) found an increase of gestural activity during anxiety-inducing situa-
tions. Similar observations are given in the detailed descriptions of Mahl
(1968). However, these relationships as they emerge from the single case
analysis appear to be highly idiosyncratic again.

On a more general level, Freedman, Blass, Rifkin & Quitkin (1973)
found that hostility, overtly expressed during the interview and assessed by
content analysis (Gottschalk, Wingert, & Gleser, 1970) was associated with
object-focussed movements, whereas covertly expressed hostility was
accompanied by body-focussed movements. During utterances with ex-
treme hostility no hand movements occurred at all. These movements
occurred, however, shortly before or after these utterances. According to
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these relationships, affects and moods can be expressed simultaneously by
verbalization and nonverbal gestural behaviour.

Gestures as a social signal

Hand movements become effective as social signals on different levels. This
can be seen in the sign language of the deaf but also in easy to understand
gestures with a communicative intention — pointing to one’s head, a hitch-
hiker’s thumb, etc. From the classical observations of Efron (1941) it
became evident that these gestures are culturally dependent and are carried
over within a subculture even over generations after immigration.

As has been shown by Cohen & Harrison (1973) the presence of another
person is an important releaser for gestural behaviour. In comparable
dialogues via microphones there were fewer gestures than during the pre-
sence of the other.

Except for emblems, i.e. gestures with a defined meaning which are used
instead of words, it is still unclear in what way the other may profit from
this information source. Apart from communication about form features
(Graham & Argyle, 1975) there have been no indications as to detrimental
effects on the listener if gestural information is lacking. Probably the main
effect of gestures for a listener is given by a repeated stimulation which
maintains a constant level of attention.

Just because gestures seemed to be used in an idiosyncratic way, as has
been shown by Krout (1935), Dittman (1962) and Mahl (1968) no simple,
general influences on the listener are to be expected. The positive effects on
speech planning (see above) for the gesticulating individual appears to be
clearer than the effects for the listener.

7.3 Gestures and depression

Systematic observation of gestures in depressed patients approximately
confirm clinical impression. In a strikingly homogeneous way clinicians
describe the speech related hand and arm movements of depressed patients
as being reduced and retarded. Again, systematic observations give only
weak support when compared to the strong impression these behavnoural
features elicit in the clinician.

Clinical descriptions

In accordance with psychomotor retardation, gestural behaviour during
depression is described by psychiatric and classical expression psychology
literature (Enke, 1930; Kretschmer, 1967, p. 181; Bleuler, 1969, p. 333;
Strehle, 1960, p. 80; Kiener, 1962) as slow, laborious, and feeble. It is also
described as retarded (Arieti, 1974; Redlich & Freedman, 1970, p. 323;
Hoffmann, Schidrich & Schiller, 1976) and reduced (Fischer-Cornelssen &
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Abt, 1980; Spiegel, 1959, p. 947). Together with other parts of the motor
behaviour, gestures appear as a main indicator for depressive retardation.
While movements of the depressed patient are described as mostly slow and
without vigour (Kraepelin, 1883), agitation is characterized by a restless-
anxious activity where mainly the hands are continuously in movement
(Weitbrecht, 1968).

In his review on movement characteristics of schizophrenic and depressed
patients, Wallbott (1982) resumes the variety of these descriptions accord-
ing to spatio-temporal, spatial, energetic, categorial and Gestalt criteria.
Gestures of depressed patients are characterized as follows:

by spatio-temporal features (speed, acceleration), such as slow, tired,
oppressed, dragging;

by energy and power aspects (intensity, tension, etc.), such as powerless,
retarded, faint, limp, without tension, ponderous;

by categorial aspects (frequency), such as scarce, little or decreased
activity;

by spatial aspects (extension of movements, usage of space), such as
narrow, with little radius;

by Gestalt aspects (behavioural flow, qualitative features), such as soft,
rounded, disharmonic, unelastic, monotonous, without expression.

Gestural behaviour of manic patients is described according to Wallbott
(1982) similar to that of schizophrenics: fast, hasty, short, abrupt, erratic,
impulsive, intense, restless, but also as retarded, slow, laborious, stiff,
awkward, clumsy, uncoordinated. For schizophrenic patients, these features
frequently are summarized by terms like “bizarre” or “stereotypical”. It
should be noted that some of the features are attributed to depressive and
schizophrenic patients likewise when describing their behaviour as slow,
tired, retarded, stereotypical and monotonous.

In order to differentiate clinically between agitated and retarded depress-
ion, the IMPS (Lorr et al., 1962) uses the presence of motor retardation as a
criterion. It seems highly probable that gestural behaviour contributes sub-
stantially to this evaluation. There is, however, no mention in the clinical
literature as to whether neurotic and endogenous or psychotic depressed
patients differ with regard to their gestural or motor behaviour.

According to general clinical descriptions the reduced, slow, limp ges-
tures correspond to the motor retardation and reduced motivation during
depression. This gestural behaviour seems to accompany and mediate the
slowed and retarded cognitive processing in an adequate way.

Systematic observations
Generally, systematic observations found fewer gestures shown by depress-
ed patients and a decrease of manipulations (adaptors or body-focussed
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movements) with recovery from depression. This would be in accordance
with clinical descriptions.

From a closer look at the data reported in the literature and also from our
study, this statement, however, needs some clarification. From two case
studies on a schizophrenic and a depressed patient, Freedman (1972; Freed-
man & Hoffman, 1967) reported an increase in object-focussed and a
decrease in body-focussed movements with recovery from depression. Also,
for behavioural ratings, hand movements turned out as differentiating fea-
tures for evaluating depression (Waxer, 1974; Ulrich, Harms & Fleis-
chhauer, 1976). According to Ulrich et al. (1976) ““iterative manipulations”
and restricted object-related and speech-related gestures are characteristic of
depression. Since in their study retardation and agitation of the patients
were closely correlated it is not astonishing that restricted speech-related
gestures were significantly associated with retardation and — to a lesser
extent — with agitation as well. In further studies by Ulrich (Ulrich, 1979,
1980, 1981; Ulrich & Harms, 1978) a decrease of continuous body-
focussed hand movements (manipulations) and an increase in object-
focussed movements (illustrators, gestures) was found with clinical im-
provement of depression. This is interpreted as reflecting a generally re-
duced vigilance during depression.

When analysing interactions of depressed patients with a partner, Hin-
chliffe, Hooper, Roberts & Vaughan (1975) found more object-focussed
hand movements and also more congruent movements and body positions
in both persons after therapy. In his doctoral dissertation, Kiritz (1971,
reported by Ekman & Friesen, 1974) analysed gestural behaviour during a
clinical interview of 9 psychotic, 8 neurotic depressive and 15 schizophrenic
female patients. Generally, an increase of illustrators was found at the end
of therapy, especially for improved psychotic depression. Frequency of
illustrators was negatively correlated with rated degree of depressive mood
on admission to the clinic (r = —.51) as well as at discharge (r = —.39).
Similarly, negative correlations were obtained for ratings of motor retarda-
tion and emotional withdrawal. The fewer illustrators the more depressive,
motorically retarded, and emotionally withdrawn the patient was rated. It is
not possible to assess from these data to what extent these ratings included
the behavioural information.

A re-analysis by Wallbott (1982) using the video tapes of a sub-sample of
20 patients from the original Kiritz study, also revealed a significant in-
crease of illustrators at the end of the clinical stay. Statistical significance,
however, was according to Wallbott mainly due to two patients with
extreme values. From a single case comparison between admission and
discharge it turned out that 11 patients had an increase of illustrators, but 8
patients had a decrease and one patient had a stable frequency. Statistical



Summary and hypotheses 131

significance, thus, was given by few patients reacting strongly in the ex-
pected direction.

This study was discussed in some detail since it shows the importance of
comparing individual cases. Moreover, gestural behaviour still needs to be
analysed as a possible general indicator of improvement during depression.

7.4 Summary and hypotheses

Gestural behaviour appears mainly to reflect psychomotor retardation.
Clinical judgements will probably make use, at least implicitly, of gestures
as a source of information for this aspect of depression. Although clinical
observations and systematic studies are in accord in reporting reduced
speech-related gestures during depression, a closer look reveals that the
effects are less clear than expected. Retardation and agitation cannot be
differentiated according to ratings of gestural behaviour (Ulrich et al.,
1976). Moreover, comparing single cases a substantial number of the pa-
tients increases but part of the patients also decreases their gestures with
improvement (Wallbott, 1982).

Considering the various functions of gestures, one could theoretically
assume two counteracting behavioural tendencies: as a social signal, ges-
tures transmit information in addition to other verbal and nonverbal be-
haviour. Gestures may stress, punctuate or modulate what is said or even
substituie verbal content. From clinical and general understanding one
would expect such a socially active behaviour to be reduced during depress-
ion.

On the other hand, an opposite effect could be possible as well. Taking
the function of gestures as a speech facilitating psychomotor activity, this
behaviour should increase during utterances if cognitive processes are im-
peded and retarded. Retarded thinking and a psychomotor retardation are
regarded as a central feature of depression. It seems impossible at the
moment to clearly separate both tendencies, especially when observing
during quasi-natural situations. .

Therefore, on a more simple level the individual changes of gestural
behaviour with reference to the subjective wellbeing of the patients and in
comparison to normals will be described. From the analysis of Wallbott
(1982) it follows that individual comparisons are necessary here. As a
methodological aspect the amount of speech has to be taken into account
since gestures as they are studied here are closely linked to the act of
speaking.

Compared to the other behaviours analysed before, gestural behaviour
has a less central place within our study. In addition, we restrict our
analyses to social gestures, omitting manipulations. This does not imply that
gestural behaviour is less important as an indicator of psychological proces-
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ses. An adequate treatment of this whole area, however, would require a far
more extensive presentation. This has been given by Ulrich (1981) and
Wallbott (1982).

According to the general reduction hypothesis and according to results
from studies reported in the literature it has to be expected that inhibiting
tendencies are dominant during depression and thus gestural behaviour is
reduced. Whereas speech production is required by the interview situation,
gestural behaviour is a free running, deliberate, additional activity. Accord-
ing to the reduction hypothesis, this activity should be reduced in depressed
patients compared to controls and it should increase with improvement.

7.5 Methodological aspects of gesture analysis

Gestural behaviour was analysed for the same 120 five-minute interview
segments which were taken for facial analysis. As categories, incidents of
large and small spatial gestures as well as of object-focussed gestures with
motor primacy and speech primacy according to Freedman (1972) and
Ulrich (1980) were assessed. Gestures with “motor-primacy” will be refer-
red to in the following as “object-related gestures” and gestures with
“speech-primacy” as “speech-related” gestures. Mainly because of the more
unequivocal definition and because of higher inter-rater reliability results
for small and large spatial gestures will be presented. Primarily, the total
amount of speech- and object-related gestures will be dealt with.

7.5.1 Small and large spatial gestures

Both forms of gestural behaviour were differentiated on the basis of their
theoretical interpersonal function. They were operationalized by Giinthner
(1982) as follows:

In large spatial gestures upper and lower arm contribute to the movement
covering a distance clearly visible and active. By this, torsions of the arm,
minimal movements or passive movements from position changes of trunk
or shoulder are excluded.

In small spatial gestures single fingers or the hand contribute to the
movement with resting lower and upper arm. Movement comes out of the
hand or finger joint. All movements of the hand or fingers are included
except manipulations.

This definition takes the physical dimension of distance as the basis. At
the same time it differentiates between arm (large) and hand (small) ges-
tures. In addition, gestures were classified according to the functional defini-
tions of Ekman & Friesen (1972) and Freedman (1972) as speech related
gestures and object-related gestures.
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Reliability

Inter-observer reliability was high with regard to the total amount of
gestures. Taking a sample of 9 interviews, two independent observers
agreed in 81% of cases of coding the presence of gestures whereby a
window of 15 video frames was the limit for agreement. Differentiating
between large and small gestures (69% agreement) and between object-
related and speech-related gestures (54% agreement) was much more diffi-
cult. Since inter-observer reliability was higher for the physically defined
large and small differentiation, these were taken for further analysis, and
both were combined into a total for gestural activity (GA). Since the total
amount of gestures was of main concern in this study, the high inter-
observer reliability for coding a gestural event is the relevant figure.

Correcting for the co-occurrence of gestures and speech

Gestures occur almost exclusively during utterances, and rarely while listen-
ing. Therefore the quantity or frequency of gestures is confounded with the
amount of speech. In order to resolve this confounding, the number of
gestures within a five minute period was corrected by the factor 1/p(S),
where p(S) is the relative amount of speech of the patient during the
analysed period. The relative gestural activity is

GAR = number of gestures within a five minute period x % (S).

For example, if 20 gestures occur within an analysed period and speech
occurs during 50% of the time (p(S) = 0.50), GAR would be 20 x Y.50 =
40. The resulting relative gestural activity indicates the extent to which the
patientis speech is saturated with gestures. Since patients as well as controls
speak for less than 100% of the time, these values are higher than the
original frequencies. Although this correction does not take into account
short pauses during utterances, it is in our view sufficient to overcome the
confounding effect of the amount of speech.

Our results are reported in terms of the relative gestural activity exclud-
ing manipulations (adaptors). The parameter GAR indicates how many
large or small gestures occur during a period of five minutes pure speech.

7.6 Results on gestures

Gestural behaviour as it has been assessed here, rarely revealed clear asso-
ciations with mood. The relative gestural activity increased and decreased to
similar degrees with changes of subjective wellbeing. The extent of gestural
activity had a high intra- and inter-individual variability which appeared to
be unrelated to the subjective wellbeing. Values for gestural activity are
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Fig. 7.1 Gestural activity. Individual values for gestural activity relative to amount of
speech (GAR) during a 5-minute interval. Criterion line separates “reduced” from
“normal” values (for further explanation see Fig. 4.5).

shown in Fig. 7.1. In both patients and controls there were strikingly large
ranges in the amounts of gestural behaviour. The distributions overlapped
to a great extent. For patients, gestures showed weighted frequencies with
medians between GAR = 36 and GAR = 48. This means that during one
minute of speech activity the median lies between 7 and 10 gestures. Values
varied between percentiles C10 = 0 and C90 = 107. For the controls the
medians lay between 10 — 13 gestures per minute of speech activity. The
relative number of gestures varied between percentiles C10 = 15 (corres-
ponding to 3 gestures per minute of speech activity) and C90 = 123
(corresponding to roughly 25 gestures per minute of speech activity). There
are no statistically significant differences between groups or between diffe-
rent states of wellbeing.
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Reduction

During depression 6 out of 20 (= 30%) of the endogenous depressed
patients had reduced GAR values (GAR < 20). For neurotic depressed
patients this was the case for only two patients (= 13%). The criterion of
reduction was set at GAR = 20 which corresponds to 4 gestures per minute
of speech activity. For less than a quarter of all the patients (8 out of 36 =
22%) gestural behaviour was reduced during the depressed state according
to this criterion. )

There was no apparent general increasing or decreasing tendency for
reduced GAR values with increase in subjective wellbeing. For endogenous
depressed patients the number of individuals showing reduced values de-
creased from 6 to 5 with recovery. For neurotic depressed patients the
number of individuals showing reduced values increased from 2 to 3 with
improvement of subjective wellbeing.

Individual changes
A substantial increase of gestural activity with increase in subjective well-
being was found only in 5 of the 20 endogenous depressed patients. The
direction and amount of individual changes for patients and controls is
shown in Fig. 7.2.

The high intra-individual variability of gestural behaviour becomes appa-
rent in the large range of change ratios within the three groups of patients
and controls. According to values of the controls, the critical level for a

“substantial” change is given by CR > 1.10, i.e. a change of more than
110% of the initial value.

According to this criterion, 5 (= 25%) of the endogenous depressed
patients substantially increased their gestural behaviour with improvement
in subjective wellbeing. Below this critical level, increases and decreases
were quite balanced. The median of change ratios for patients and controls
was about CR < 0.30.

The stability of the few substantial changes was high. For 4 patients with
CR > 1.10 and three measures available, a consistent increase in the median
state occurred. For the fifth patient with CR > 1.10 no measurement of the
median state was available.

Initial values and substantial change Since few substantial changes occur-
red, one can only state that for the four of the five patients the substantial
increase emerged out of reduced values. Change ratios' correlated with the
initial value for r = 0.51 (p<.01), i.e. higher change ratios tended to come
from low initial values.
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Fig. 7.2 Individual changes in gestural activity. Change ratios for general activity
relative to the amount of speech (GAR) (for further explanation see Fig. 5.5).

General description

Taking the 90 interviews from states 1 and m, relative gestural activity
(GAR) is only negligibly correlated with subjective wellbeing (VAS), (r =
0.08) and with Global Clinical Rating (GR) (r = 0.02). No statistically
significant differences could be obtained between clinical subgroups or
between males and females (U-tests and Wilcoxon test: p>0.10). There was
only a slight tendency for male controls to have a higher median in gestural
activity than females in both measurements (+29 for state I and +49 for
state II). Higher and lower medians were irregular for patients during all
states, (see Table B.13 in the Appendix).
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Table 7.1: Intercorrelations of gestural parameters

Gestures ORE SRE AMBLA SM GA LAR SMR GAR
Object-related (ORE) - 26 541367338 78 .79 .18 .61
Speech-related (SRE) - 3873887 79 24 68 .68
Ambiguous relation (AMB) - 52 81 66 .49 38 .60
Large movements (LA) - 20 0579 29301, S8
Small movements (SM) - 80:. 120182, T2
Total gestural activity (GA) - 631555, .83
Gestural movements  Large (LAR) - .02 .62
relative to amount Small (SMR) - .80
of speech Total (GAR) -
Note:

Dotted lines indicate correlations between object and speech-related versus large and small
gestures.

Object-related (ORE), speech-related (SRE), ambivaleutly related (AMB), gestures, large (LA),
small (SM) movements and total gestural activity (GA). n = 120 interviews.

Intercorrelations

In order to determine the influence of the correcting factor for speech on our
results, correlations were computed for the unweighted and uncombined
frequencies as well. Slight correlations between total gestural activity and
subjective wellbeing (VAS) or Global Clinical Rating (GR) emerged (r =
—0.17 to r = —0.29). The data pool from 120 interviews was taken (see
Table 7.1) to determine these general relationships.

The highest correlation with subjective wellbeing turned out for the sum
of small and large movements to be (r = —0.29). This correlation, however,
vanished when one corrects for the amount of speech. Despite the wide
range and variation of values, there was a significant correlation (r = 0.61,
p<.05) between GAR measures of state 1 and state ui for the patients. This
means that the relative position of an individual patient within the group
remained relatively stable with regard to the amount of gestural behaviour.
This stability was independent from the state of subjective wellbeing.

Behavioural rating
Higher correlations with the depressed state appeared for the global rating
of gestural activity on a nine-point scale, (see Table B.11 in the Appendix)
compared to the behavioural assessment of gestures (r = 0.36 with VAS and
r = 0.39 with GAR). Rating of the manipulations only correlated r = 0.20
with the depressed state and the Global Clinical Rating (see Table 7.2).
Rating of gestural behaviour was correlated with the measurements to a
moderate degree (r = 0.40 for small movements and r = 0.62 for large
movements). Again, correlations become considerably smaller when cor-
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Table 7.2: Intercorrelations of gestural behaviour and clinical state.

LAR SMR GAR Rating AS GR
Gest. Manip)

Gestural movements Large (LAR) - 02 .62 §52 . 403 §66-4+103
relative to amount Small (SMR) - 80 1.21 .09 jo8 .01
of speech Total (GAR) — 48 .09 |10 .03
Rating of gestures - AFTTEBEY 3T
Rating of manipulations - 120 .18
Subjective wellbeing (VAS) - .85

Global Clinical Rating (GR) . -

Note:

Thicker lines separate parameters from ratings of gestures and from Global ratings.

Large, small gestural movements and total gestural activity related to the amount of speech.
VAS = Visual Analogue Scale, GR = Global Clinical Rating of depression.

Ratings of gestures and manipulation on 9-point scales.n = 120 interviews.

recting for speech activity (r = —0.22 to r = —0.52). This means that the
measured gestural activity is reflected in the rating with a common variance
of 36% maximum. Other behaviours like the amount of speech may addi-
tionally influence the rating. This may then contribute to the higher correla-
tion of the depressed state with the behavioural rating compared to the
systematic observation.

In summary, the gestural behaviour increased substantially with im-
provement of the depressed state for only five endogenous depressed pa-
tients. Reduced values during the depressed state were present for 6 of the
20 endogenous and for 2 of the 16 neurotic depressed patients. Differentiat-
ing between large and small gestures revealed no closer relationships with
mood.

The greatest changes in the averages were shown by controls when
comparing their two interviews. Generally there were no significant differ-
ences between groups and states of wellbeing with regard to the relative
amount of gestural activity.

Surprisingly enough the relative position of an individual within the
sample remained rather stable with respect to the number of gestures despite
the great individual variability.

7.7 Discussion of results on gestures

Even though some patients clearly showed more gestural activity with
improvement of subjective wellbeing, this behaviour appeared to be associ-
ated least of all with mood. Contrary to our hypothesis there were no clear
general relationships between the amount of gestural activity and subjective
wellbeing.
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Patients and controls show very high inter- and intra-individual varia-
tions in this behaviour. Despite this intra-individual variability, according to
the correlations between the two measurements, the amount of gestural
activity for an individual in different situations is relatively stable in com-
parison to the variability between individuals. This points to individual
characteristics in the usage of gestures.

It has to be concluded that variables besides mood are responsible for the
variability of the behaviour. Individual differences, situational features,
short-term phases of cognitive planning, or the amount of the current
mental load may determine the extent of gestural behaviour from moment
to moment. The higher frequency of gestures at the beginning and especially
in the middle of the floor-time, i.e. when a person takes the speaker role
(Hiebinger, 1982; Feyereisen, 1982) are in favour of the assumption that
gestures are related to cognitive planning (cf. Dittman, 1962; Butterworth
& Beattie, 1978; Kendon, 1980).

This association of gestures with cognitive planning is compatible with
their function as “turn taking” or “turn yielding” signals assumed by
Kendon (1970) and Duncan (1972). The absence of gestures prompts the
partner to take the role of the speaker. Presence of gestures indicates still
unfinished cognitive processes which should not be interrupted by the other.
At the beginning of this chapter two contradictory expectations were discus-
sed: In the state of depression the social communicative repertoire, includ-
ing gestures should decrease. On the other hand, the presumed retarded
thinking would predict and increase in gestural activity to facilitate speech
planning. It may be that depending on the preponderance of one or the
other function in the individual an increase or decrease of gestural activity
follows.

But how can the inconsistency of our results with those reported by
Freedman & Hoffman (1967), Kiritz (1973, from Ekman & Friesen, 1974)
and Ulrich (1981) be resolved? These authors generally found an increase of
illustrators or object-focussed movements with improvement of depression.

The kind of clinical samples may have played a role. Also, in our data
there was an increase in gestural activity with improvement of subjective
wellbeing for some of the endogenous depressed patients. This was not the
case for neurotic depressed patients. According to Wallbott (1982) differ-
ences in the Kiritz study which were tested parametrically yielded statistical-
ly significant results because of a few extreme values. This is plausible
considering the high variability of values found in our study. The time
sample of five minutes may also have been too short to ensure stable
measures of gestures.

Other qualitative aspects of gestures which were not covered here could
be more influenced by mood. Dynamic aspects of gestures like amount of
energy, velocity etc. are such features which could represent the low energy
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and the retardation of thought during depression more clearly than the
frequency parameter used here. A collapsed body position and slow body
movements may be indicative as well. Clinical descriptions of retardation
during depression stress these dynamic aspects which might influence clinic-
al impression more than the amount of gestural behaviour.

Manipulations (adaptors) were not assessed here, except through a be-
havioural rating scale. From the low correlations of the ratings with subjec-
tive wellbeing clear effects are hardly to be expected from measurements
either. In addition, Hiebinger (1982) found from longitudinal observations
on six endogenous depressed patients that four of them decreased and two
increased their frequency of manipulations with improvement of subjective
wellbeing. Here, also substantial intra- and inter-individual variation of
behaviour has to be taken into account.

The possibility cannot be excluded that our results on gestures are due to
the definition of behavioural categories or due to low reliability of observa-
tion. However, several reasons argue against this. Checking inter-observer
reliability revealed a high agreement when considering the presence of
gestures without differentiating them. In addition, by setting a critical level
of change ratios as a criterion for substantial change, an allowance was
made for possible errors in observation as well.

Thus, we have to consider that the number of gestures reflects subjective
wellbeing for comparatively few individuals. For patients as well as for
controls this behaviour shows great intra- and inter-individual variability
which cannot be attributed to changing state of mood in most cases. Short
term processes associated with cognitive planning or short term interaction-
al conditions, like a momentary stressing of an utterance and also individual
differences are probably more responsible for the variation in the amount of
gestural behaviour than mood.



8 Exemplary single cases

The intra-individual character of changes and associations between mood
and behaviour will be presented here through the description of four pro-
totypical patient’s. Firstly, gaze and speech together with subjective well-
being will be described for each patient followed by a survey of their
nonverbal reaction patterns.

For the four endogenous depressed patients, 19 to 41 interviews were
available. The patient’s subjective wellbeing changed greatly over the time
course. These changes were more pronounced than those of neurotic de-
pressed patients. Marked behavioural changes are thus expected.

8.1 Time course of subjective wellbeing, gaze and speech

Different reaction patterns of relative amount of gaze and speech are shown
by the four patients. For the first patient, both behaviours are closely
correlated with mood changes. For the second patient both behayiours are
only negligibly correlated with the changing state despite an abnormal gaze
behaviour. The third patient mainly reacts with changes in gaze behaviour,
the fourth mainly with changes in speech activity.

(a) Description of the case EMS

For this patient, nonverbal behaviour and subjective wellbeing changed in
the expected way. Both behaviours, speech and gaze increased substantially
with improvement.

The 46 year old, married, male patient had been working as a clerk for 28
years for the same insurance company and was head of a group of 10
employees. Months before his clinical stay, the patient recognized problems
with concentration and shortness of memory. The patient’s demotion with-
in the company elicited vehement and angry responses. His state was
worsened by sleep disturbances, heart troubles and problems at work.
Finally his wife arranged for his treatment at the institute.

On admission, the patient stated that he had changed completely. He had
loss of appetite, had lost 5 kg of weight during five weeks and his libido was
markedly decreased. He complained about sleep disorders and early
awakening, heart troubles, sensations of numbness in his hands and feet,
and pressure on the head. His mood changed considerably during the day

141
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with a clear low in the morning. The patient felt restless and depressed but
said he could not weep. Because of his feelings of guilt he claimed to have
considered suicide. He had delusions of guilt and impoverishment and was
in permanent fear of being murdered. His state was diagnosed as the first
phase of an endogenous depression (ICD 296.0). The patient participated in
the project and was medically treated from the twelfth day on with amitrip-
tylin. There was no indication of depression three months after his clinical
stay, during post control. The patient worked in his company again without
complications.

Time course of subjective wellbeing, gaze, and speech

About 32 days after admission, 20 days after medical treatment, a clear
improvement of subjective wellbeing began which continued according to
the Visual Analogue Scale even during follow-up. Both behaviours change
accordingly (see Fig. 8.1). Relative durations of gaze as well as speech
essentially follow the course of wellbeing. Taking the 25 interviews
together, mood is correlated with gaze r = 0.80 (p<.05) and with speech r
= 0.84 (p<0.05).

For both behaviours there are reduced (<35%) values at the beginning
and values higher than the critical level later during the time course. With
regard to speech, the patient has stable values above the critical level from
about the 10th interview on. For gaze this is the case later, from the 14th
interview on. Given some major variations, these changes are indicated
early in both behaviours. Even minor changes in the VAS (see arrows) are
reflected in considerable behavioural changes.

The Global Clinical Rating (GR) is also highly correlated with gaze (r =
0.73) and speech (r = 0.83, both p<.05). Thus, for this patient both
behaviours appear to react in the expected way — they are reduced during
depression and substantially increase up to the normal range with improve-
ment, being closely correlated with mood changes.

(b) Description of case EW 11

Despite an extremely reduced amount of gaze no behavioural changes occur
with improvement of this patient’s mood. Speech activity also varies inde-
pendently from changes in subjective wellbeing.

The 52-year-old, single, female worker came to the clinic with her second
depressive phase. Two months before, feelings of anxiety and joylessness
started in addition to irritations already present. Up to admission, consider-
able mood changes with lows in the morning, reduced appetite, feelings of
pressure in the throat and a decrease in efficiency intensified. Her religious
beliefs prevented her from committing suicide. The patient was unable to
work. She can be described as shy, desperate and extremely melancholic.
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Fig. 8.1 Individual time course of mood, speech, and gaze (a). Patient EMS.
Subjective wellbeing (VAS) (——), relative amount of speech activity (S% = ———)
and gaze (G% = ----) during depression and follow up. Beginning of medication
(MED) and disruptions in the course of subjective wellbeing indicated by arrows.

Her state was diagnosed as the second phase of a monopolar depression
(ICD 296.2).

Time course of subjective wellbeing, gaze, and speech

Subjective wellbeing of the patient improves slowly with relapses during the
time course. Not before follow-up do the values in the upper half of the
Visual Analogue Scale point towards better wellbeing (see Fig. 8.2).

It should be noted that there is an almost total lack of gaze over the whole
time course. A relationship between gaze or speech with mood is not
apparent. :

Correlations of gaze (r = 0.02) and speech (r = 0.20) with subjective
wellbeing are similarly low as are those with the Global Clinical Rating (r =
0.32 or r = 0.09). For gaze, these correlations have to be expected due to the
constantly low values. Compared to normals, gaze remains reduced during
depression as well as during remission whereas speech varies independently
of the depressed state.

(c) Description of the case EW10
For this patient, gaze behaviour most strongly reacts to changes of mood.
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Fig. 8.2 Individual time course of mood, speech, and gaze (b). Patient EW8 (for
furhter explanation see Fig 8.1).

These changes appear to be even more obvious in the behaviour than in the
subjective scales. Speech activity, however, turned out to be less affected.

For this 57-year-old married housewife it was the third clinical stay
having previously had 6 phases of depression. Months before admission her
state got worse proceeding into a long phase of depression. This was
combined with changing somatic symptoms, mainly head, neck, and back
aches, and over-sensitivity of the extremities. She developed strong feelings
of guilt and insufficiency, showed marked changes and lability in affect and
expressed ideas of suicide.

On admission, a mask-like face, monotonous speech with an increased,
thematically narrow flow of speech is recorded. Abrupt weeping, unmoti-
vated anxiety and delusions occured. The patient complained about sleeping
disorders, early awakening, loss of appetite and obstipation. The state of the

patient was diagnosed as an agitated depressive phase of a monopolar
depression (ICD-296.2).

Time course of subjective wellbeing, gaze, and speech

During her clinical stay, the patient improved with some relapses (e.g
between 18th and 25th interview). During follow-up, nine months later,
slight symptoms of depression were still present which increased and lead to
renewed medication with subsequent improvement. The considerable
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Fig. 8.3 Individual time course of mood, speech, and gaze (c). Patient EW10 (for
further explanation see Fig 8.1). 3

changes in subjective wellbeing at the beginning appear to stabilize from the
26th interview on. During post control, the deterioration is apparent from
the 42nd interview (see Fig. 8.3). Gaze varies considerably over time and
corresponds to subjective wellbeing especially during post control.

Various .points of disrupture should be noted where relatively small
changes in mood correspond to extreme changes in gaze (see arrows). There
are four incidents from the 4th to the Sth, from 6th to 7th, from 23rd to
24th, and from 31st to 32nd interview where these disruptures are clearly
present.

At one instance during the 32nd interview, there is a discrepancy between
the Global Clinical Rating, stating considerable depression (a 7 on the scale)
and the Visual Analogue Scales showing a slight decrease only. During this
interview, the patient admitted having faked a better state at the beginning
of the interview when answering the Visual Analogue Scale because of her
despair about an experienced change for the worse. During the interview,
this was cleared up. There was no further evidence that this patient or other
patients deliberately indicated a totally different subjective wellbeing (cf.
correlations between VAS and GR in chapter 4).

From the ruptures in subjective wellbeing it could clearly be seen that
gaze behaviour repeatedly reacted to changes in mood with considerable
variations. Speech activity seems to reflect changes in mood less clearly.
Only a higher variability during the more negative states compared to the
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positive ones appears to be present. For the total of 42 interviews subjective
wellbeing correlated with gaze for r = 0.58 and with speech for r = 0.34. In
a similar way Global Clinical Rating correlated with gaze for r = 0.69 and
with speech for r = 0.35 (all p<.05).

In sum this patient reacts to changes of mood mainly in her gaze be-
haviour and to a much lesser extent with her speech activity. The extreme
deflections in the amount of gaze, given minor changes in subjective well-
being, point to the sensitive and clear behavioural indication of the internal
state.

(d) Description of case EW41

Behavioural changes depending on different phases of subjective wellbeing
are remarkable for this patient. Mood changes seem to be more sensitively
reflected in speech activity whereas gaze reacts to extreme changes only.

This 57-year-old female patient was a married housewife whose children
had left home. The patient had experienced depressive and slight to marked
manic phases with progressively shorter intervals for eight years. During her
depressed states the patient was unable to manage the household. She
suffered from sleep disorders and self-accusations. During her manic phases
the patient was extremely active and restless, worked during the night,
started many activities without finishing them and had difficulty with her
daily obligations. Despite treatment by a psychiatrist, depression-free inter-
vals became shorter so that the patient was admitted to the clinic on the
advice of her daughter.

On admission, the patient was in a good mood, active, busy, though not
in a clearly manic state. Through her clinical stay the patient wanted to gain
more information about her condition. At the beginning she was anxious
for her good state of wellbeing to persist. The diagnosis was a bipolar
depression (ICD Nr. 296.3).

Time course of subjective wellbeirig, gaze, and speech

The good state of wellbeing on admission with a slight improvement up to
the 25th day abruptly fell into a deep depression. After medical treatment,
an improvement can be seen with a climax on the 80th day. A slight relapse
occurred between the 100th and 120th day of her clinical stay. After
repeated medical treatment her subjective wellbeing improves again and
remains stable during post control (see Fig. 8.4).

Generally the changes in the behaviours observed correspond to those of
wellbeing. Gaze decreased from initially 50% to 20% during depression,
but then soon rose to 60% again. The relative amount of speech decreases
from 70% to 19% during depression and then slowly increases again.
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Fig. 8.4 Individual time course of mood, speech, and gaze (d). Patient EW41 (for
further explanation see Fig 8.1).

During the slight relapse in subjective wellbeing, speech activity was re-
duced to 30%.

Given the total of 21 interviews, subjective wellbeing correlates with gaze
for r = 0.55 and with speech for r = 0.65 (both p < .05). It should be noted
that two extreme values for gaze during depression mainly contribute to the
correlation. During the time course mainly two levels of gaze, high and low
amounts are present whereas for speech values they are distributed equally
over the whole range.

Interestingly enough, Global Clinical Rating is correlated with speech for
r'=0.90 (p < .05) whereas for gaze this is only r = 0.44 (n.s.). It can be
concluded that clinical judgement in this case relies on speech more than on
gaze.

Some points of this case are remarkable. Firstly, it shows that during
severe depression, both behaviours decrease considerably. This supports the
reduction hypothesis. However, for this patient, speech activity represents
changes in mood for a longer period of time than gaze. Gaze in turn, only
reacts to the extreme change for the worse. Clinical impression seems to
account for these behavioural differences.
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Secondly, from the time course of subjective wellbeing and behaviours, a
prototypical course of endogenous depression seems to have been manifest.
After a period of good mood with a subsequent elevated state of wellbeing a
sudden fall into a deep depression occurred. This is followed by improve-
ment with slight relapses, similar in form to a dampened oscillation. Ex-
treme deflections in the behaviour still occurred during this phase. Finally a
stabilized state was reached.

Such a marked, prototypical time course will, however, be rare during
clinical observations. Patients come to clinical treatment when already in
the depressed state and they leave the clinic when the state has improved.

8.2 Comparison of nonverbal reaction patterns

Each of the patients showed different reaction patterns of nonverbal be-
haviour which have been analysed, i.e. facial expression, gaze, speech activ-
ity and gestures. This holds for the occurrence of reduced values as well as
for substantial changes. Values for each of the four patients are summarized
in Fig. 8.5. The different reaction patterns for each patient become evident
from the marked fields of the figure. Only patient EW41 reacts in all
parameters in accordance with the general reduction hypothesis whereas for
the other patients this is the case for part of the behaviours only.
Correspondingly, the number of patients reacting with a specific be-
haviour varies: more patients react with facial activity and gaze than with
speech activity, gestures and facial repertoire. In this, these single cases
represent the general behavioural patterns to be discussed in chapter 9.

8.3 Summary of single case descriptions

Each of the four patients described has particularities in his or her nonverbal
behaviour. The kind of relationship between subjective wellbeing and the
behaviour has characteristic qualities for each individual. While patients
EMS, EW10 and EW41 change their gaze behaviour and their speech
activity in accordance with subjective wellbeing, the extremely low amount
of gaze for patient EW11 remains unchanged, like her rather normal speech
activity. Patient EW11 has, however, reduced gestures and facial expression
which increase with improvement.

The individual correlations and the analysis of the time course give
further evidence that behaviours differ with regard to their sensitivity to
mood changes. Moreover, in the case of EW41, it turned out that one
behaviour (speech) was a more sensitive indicator for a broader range of
mood states than another (gaze). It can already be seen from these cases that
the various behavioural parameters differ with regard to their generality as
an indicator of mood. All patients react in the expected way in their
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Fig. 8.5 Nonverbal reaction patterns of four depressed patients. Values on nonverbal
parameters (MIAK to GAR, abbreviations see Appendix A1) and change ratios for
endogenous depressed (E), male (M) and female (W) patients. Reduced values or
substantial changes marked according to critical (Crit) limits. m = number of
reduced or substantially changed nonverbal parameters, n = number of marked
patients for each parameter.

frequency of smiles. But in the general facial activity this is the case for three
patients only. One of the patients reduces her initial high frequency in facial
activity with improvement. Amazingly for this patient the statement on
admission reports a “‘mask-like, frozen” facial expression. This judgement
could have been based on a lack of the “normal” smile as a conversational
signal whereas other facial activity was not regarded.

Even though gestures and facial repertoire are less frequently changed,
they can be regarded as clearly reduced and substantially increasing in two
cases. For these patients they are specific indicators of mood,

In all of the single cases described here, individual specific reactions to
mood changes have been obtained. Different aspects of nonverbal be-
haviour are reduced during depression and substantially increase with im-
provement.



9 Nonverbal reaction patterns

When regarding the behavioural aspects for all patients, a variety of reac-
tion patterns emerge. In general, patients react to improvement of subjective
wellbeing in different ways. Correlations and group comparisons, to be
presented later insufficiently reflect the behavioural reactions. They com-
bine strong association of mood and behaviour shown by some patients
with weak associations shown by othets. Sex differences which will be
mentioned shortly in the following turned out to be of minor importance.
As a methodological aspect behavioural rating and measurement will be
compared.

9.1 Individual reactions

Individual reactions can be described with regard to the defined criteria of
reduced values and substantial changes. Moreover, an attempt is made to
group the patterns of nonverbal behaviour by use of a cluster analysis.

9.1.1 Reduced values and substantial changes

All patients except three showed reduced values and substantial changes in
one or more behavioural aspects. As can be seen from the accumulative
frequency distributions in Figs. 9.1 and 9.2, very few patients show no
reduction or substantial change in any of the behavioural aspects. But there
are also only a few patients with reduction or substantial increase in five or
six of the behavioural parameters.

When comparing the different states it can be seen that for endogenous
depressed patients the average amount of reduced nonverbal aspects (50%
level) decreases from 4 to 2 (Wilcoxon-test p<.05). For neurotic depressed
patients, however, this amount decreases less from 3.3 to 2.5, a difference
which is not statistically significant. However, even during the relatively
best state of wellbeing, 2 to 2.5 aspects are still reduced for half of the
patients. This shows that there are still deficits in part of the nonverbal
behaviours. During recovery, normal behaviour (as defined by control
values) in all of the analysed aspects is shown by about 20% of the patients
only. As for the reduced values, few patients show substantial increases in 4,
5 or 6 behavioural aspects with improvement (see Fig 9.2).
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Fig. 9.1 Reduced nonverbal parameters. Cumulated proportions (cum p) of
endogenous (E) and neurotic (N) depressed patients showing 1 to 6 reduced
nonverbal parameters (m) at depressed state (I = ---), intermediate state (Il = ---) and
recovered state (III = ). Vertical lines at cum p = .50 indicate the median
number of reduced parameters on the x-axis. Bars = proportion of patients with 0
reduced parameters at the three states.

With improvement of subjective wellbeing significantly more nonverbal
parameters increase in endogenous (Mdn = 3) than in neurotic depressed
patients (Mdn = 2), (U-Test: p<.05). Again, only some of the nonverbal
parameters increase for an individual. There are four endogenous depressed
patients who show increases in five or six nonverbal parameters. For 9 of
the 16 neurotic depressed patients, however, one or more nonverbal para-
meters even decrease with improvement.

Generally there is a positive correlation of r = 0.70 (p<.05) between the
number of reduced nonverbal parameters and the number of substantial
increases. The more parameters reduced within an individual then the more
will substantially increase.

Sex differences were neither found with regard to reduced values nor with
regard to substantial changes (U-tests: p>.05). This is surprising since a
tendency for stronger nonverbal reactions would be expected for females
(cf. Vrugt & Kerkstra, 1982; Hall, 1984).

The depressive illness could have a stronger effect here than sex differ-
ences. The tendency of a higher frequency of smiling and more facial activity
in female controls would be in accordance with this interpretation. Howev-
er, the control group is too small for statistical comparison. Sex differences
in the behaviour may also have been diminished by the interview. The
interview was meant to homogenize the situation. This, however, put high
demands on the patient. In such a situation the influence of mood on the
behaviour may become dominant.

For the occurrence of reduced values during depression and their substan-
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Fig. 9.2 Substantial increases in nonverbal parameters. Cumulated proportion (cum
p) of endogenous (E) and neurotic (N) depressed patients showing substantial
increases in 1 and 6 nonverbal parameters (M) with improvement of subjective
wellbeing in the intermediate (I— II, = ---) or recovered (I — Il = ——) state.
Vertical line at cum p = .50 indicates the median number of substantially increased
parameters on the x-axis. Bars = proportion of patients with 0 substantial increases
in intermediate and recovered state.

tial increase with improvement the main finding is that nearly all patients
react in at least some of the nonverbal aspects. Although few patients react
in more than three of the six nonverbal parameters, there are also few whose
nonverbal behaviour is totally unaffected by a change in mood.

9.1.2 Patterns of nonverbal reactions

For the 36 patients there are 22 different patterns of reduced values during
the depressed state. There are still 17 during the recovered state. With
regard to substantial changes there are 28 different patterns, often charac-
teristic of one or two patients. In contrast, patterns of controls are nearly
identical.

In order to combine similar reaction patterns and to structure this variety,
a cluster analysis was performed similar to that for the facial patterns.
Because of its complexity the procedure will be described step by step.

1  The parameters used for the analysis were: (a) presence of reduced
values during state 1 as a dichotomized variable. It was recorded if a
specific behaviour was either reduced or not. (b) Presence of substan-
tial changes as a three level variable. A substantial decrease, un-
changed, or a substantial increase were recorded. Each individual is
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thus characterized by a vector with six nonverbal parameters either 0
= non-reduced or 1 = reduced plus these six parameters either de-
creased = — 1, unchanged = 0 or increased = +1 with improvement of
subjective wellbeing.

2 As in the procedure for facial patterns (cf. chapter §), similarity of
nonverbal reaction patterns was defined by the Euclidean distance
between these vectors.

3 Individuals were grouped according to similarity of patterns by means
of the Ward procedure with a consecutive optimizing by a minimal
distance procedure (“Hill climbing”, SPSS-X, 1986). Given an opti-
mum of the F-criterion and the goal function value, a solution with six
clusters was accepted.

4  Reaction patterns of the individuals within a cluster are given by the
corresponding centroid values for each behavioural aspect. A centroid
value gives the proportion of individuals showing reduced values or
substantial changes for a specific behaviour. These proportions are
taken as the reaction pattern characteristic for the respective cluster.

Results

Reaction patterns differ considerably between patients. Moreover, clusters

appear to differentiate between endogenous and neurotic depressed pa-

tients. In Figure 9.3 these reaction patterns for the six clusters are presented.
The content of the various clusters will be characterized in the following.

Cluster 1: Generally strong nonverbal reactions

The five endogenous depressed patients in this cluster showed reduced
values and substantially increased values in nearly all of the nonverbal
features. All of the patients showed reduced values in general and specific
facial activity (MIAK and AU12) as well as for speech; in four patients
reduced values for gaze were found. Correspondingly substantial increases
occurred with increased state of well-being. For gestural behaviour this was
the case for only two of the five patients. With regard to the other be-
haviours four to five patients showed a substantial increase.

Cluster 11: Smile, speech and gaze reactions

For the five endogenous and two neurotic depressed patients within this
cluster, reduction in the frequency of smiles (AU12), speech activity (S%)
and amount of gaze (G%) during depression and their substantial increase
with recovery appeared to be characteristic.

Cluster u1: Reduction of facial behaviour

This group is composed of nine patients (three endogenous, six neurotic
depressed) and one control. They mainly showed reduced amount of smiles
and of general facial activity which increased only in some of them with
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Fig. 9.3 Nonverbal reaction patterns. Proportion of patients (p) with reduced values
(shaded bars) or substantial changes (open bars) in nonverbal parameters within
each cluster (I to VI). Arrows indicate an amount > .20 and direction of substantial
changes, either increase (+) or decrease (—) with improvement of subjective
wellbeing. Abbreviation for nonverbal parameters (MIAK to GAR) see Appendix
A1). Number of individuals of each subgroup (E, N, C) within each cluster are given
besides each graph.
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increased wellbeing (six or five of the nine individua;ls). The other behaviou-
ral aspects appeared nearly unaffected.

Cluster 1v: Gaze reaction with reduced facial behaviour

For this group with three endogenous and six neurotic depressed patients,
clear increases of the initially reduced gaze behaviour are present. The
amount of smiles and of general facial activity, which were also frequently
reduced, increased to a lesser extent. Speech activity even decreased substan-
tially for four patients.

Cluster v: Decrease of facial behaviour

The remarkable substantial decrease of facial behaviour (MIAK and AU12)
with improvement is characteristic of the four neurotic depressed patients
and for one endogenous depressed patient within this group. Three patients
showed reduced gaze which, however, like speech, rarely increased with
improvement.

Cluster vi: Unaffected nonverbal behaviour

In this cluster of ten individuals, including eight controls, one endogenous
and one neurotic depressed patient, reduced or substantially changed be-
haviours were quite sparse. This pattern reflects a stable nonverbal reper-
toire which for the two patients is unaffected by mood changes.

Assignment of individuals to clusters
As can be seen from Fig. 9.3 controls and patients can be clearly assigned to
separate clusters.

For controls this assignment is partly due to the definition of critical
levels. However, the distinction between subgroups of depressnon would not
follow from that.

Mainly endogenous depressed patients are grouped into Clusters 1 and
whereas Clusters v and v with their unexpected behavioural decreases
mainly contain neurotic depressed patients.

Cluster m with reduced facial activity contains endogenous and neurotic
depressed patients according to their proportion in the total sample. In-
cluded was one control. Male and female individuals are distributed with
similar proportions over all clusters.

This cluster analysis reveals that when grouping individuals according to
their nonverbal behaviour, a variety of nonverbal reaction patterns char-
acterize depressed patients. Moreover, there is evidence that different sub-
groups of patients show characteristic nonverbal patterns: endogenous de-
pressed patients appear to react in more behavioural aspects and in accord-
ance with the general Reduction Hypothésis whereas for neurotic depressed
patients this is less the case. In addition, unexpected decreases of behaviour
occur with improvement.

These nonverbal reaction patterns of depressed patients are clearly dis-
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Fig. 9.4 Reduction for nonverbal parameters during depression. Number (n) and
proportion (p) of patients showing reduced values for different nonverbal
parameters (MIAK to GAR) during depressed state. (For abbreviations for
nonverbal parameters see Appendix A1.)

tinct from controls. The patterns of patients represent a variety of behaviou-
ral reactions to changes of mood during depression.

9.2 Characteristics of behavioural features

When comparing the behavioural parameters it turned out that the frequen-
cy of smiles and the amount of gaze most frequently increase substantially.
Together with general facial activity, they are the most often reduced during
depression (see Figs. 9.4 and 9.5).

As can be seen from Fig. 9.4, fewer patients show reduced values in their
speech activity. Even fewer show reduced values in their facial repertoire
and in gestural activity than is the case for facial activity and gaze. This
result suggests that behaviour can be rank ordered according to probability
of deficits during depression. ,

For substantial changes, there is a slightly different rank order (see Fig.
9.5).

Sensitivity to changes of mood is similarly high for the frequency of
smiles and for the amount of gaze. This is less so for general facial activity.
Nevertheless, the number of increases in general facial activity surpasses
that of decreases as is the case for speech activity.
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Fig. 9.5 Changes in nonverbal parameters with improvement of subjective wellbeing.
Substantial increases (+), decreases (—) and minor variations (0) of nonverbal
parameters (MIAK to GAR): number (n) and proportion (p) of patients. (For
abbreviations for nonverbal parameters see Appendix A1.)

For most of the patients changes occurred in agreement with the hypoth-
esis that behaviours increase with improvement of the depressed state. It
should be noted, however, that for six out of sixteen (= 38%) neurotic and
two out of twenty (= 10%) endogenous depressed patients more para-
meters decrease substantially than increase. For behaviours that were rarely
reduced or changed one has to keep in mind that corresponding values
clearly deviated from those of normals. According to the criteria set, these
behaviours are valid indicators of mood, though only for fewer patients.

The parameters analysed here as indicators of mood thus differ consider-
ably with regard to their specificity or generality.

9.3 Intercorrelations

Intercorrelations show an intermediate general association between subjec-
tive wellbeing and behavioural parameters (see Table 9.1).

The parameters associated with mood most frequently are highly signifi-
cantly correlated on a general level. Correlations with subjective wellbeing
and the Global Clinical Rating are similar in size. For gaze, these correla-
tions are r = 0.52 resp. r = 0.40. For the frequency of smile the correlation
coefficients are r = 0.49 or r = 0.60. Speech activity correlates with
subjective wellbeing and Global Clinical Rating at r = 0.41 p<0.1. For
general facial activity the correlation coefficients are somewhat lower: r =
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Table 9.1: Intercorrelations of nonverbal parameters
90 interviews from n = 45 individuals; two values for each. Significance for n = 45.

MIAK AU12 REP2 G% $S% GAR| VAS GR

Facial activity (MIAK) - Al T ARG - S IS 8 b i
Smile (AU12) - 335337 26 w09 K49 607"
Repertoire (REP2) YL e R R
Gaze (G%) - A8 dT - 52T Q0%
Speech (5%) - 3670 1 ALY AL e
Gestures (GAR) - .08 .02
Subjective wellbeing (VAS) - .86**
Global Clinical Rating (GR) -
Note:

Thicker lines separate bahavioural parameters from Global Ratings

*=p<.0§

**=p<.01

0.17 or r = 0.26 and for gestures they are not higher than r = 0.08. The
intercorrelations of the various behavioural parameters are less than 0.33,
except for facial parameters.

The current correlations for gaze, speech and smiles exceed the character-
istic upper limit of r = 0.30 assumed by Mischel (1968) for correlations in
personality research. However, correlations in our study did not describe
relationships between stable personality characteristics but rather between
states and behavioural changes. In addition, the considerable variation in
mood states which is not usually found in normal populations and the
homogeneous interview situation might have contributed to the sizé of
correlations in our study.

Nevertheless, when expressed as a coefficient of determination these
correlations describe common variances between 17% and 30% only. Tak-
ing into account the individual associations during the time course it becom-
es evident that the general correlations yield an insufficient picture of
individual associations.

Correlations with specific aspects of depression

From the psychological variables assessed, the Visual Analogue Scale (VAS)
and the Global Clinical Rating (GR) were most significantly correlated with
the behavioural measures (see Table B.11 in the Appendix). Correlations
with the specific aspects of depression, including variables like “activity and
social contact” or “positive emotions and future expectations” are usually
lower. Since these aspects are highly correlated with each other, this could
reflect a psychological homogeneity in depression which is represented best
in the two global measures. It cannot be excluded, however, that specifically
selected subgroups, for example, with independently assessed deficits in
social skills, would reveal other associations with nonverbal behaviours.
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Table 9.2: Critical limits and correlations with initial values for nonverbal
parameters

Change Correlations
x(I)vs. CR x(I)vs.x(1II)

Reduct Subst Consist Pt Contr Pt Contr

Facial activity (MIAK) N e > 33 82% -.50** —.48 47** .61
Smile (AU12) f<4 > 60 82% -53** -16 -.03 73
Repertoire (REP2) m<3 >'50 75%  =S59'* =52 2z S1
Gaze (G%) <35% > .30 95% -.55** -.03 .50** .83
Speech (%) <35% > .20 94% -.52** -33 .20 .87
Gestures (GAR) <22 >1.10 (100%) —.51** -33  .61** .72
Subjective wellbeing (VAS) -31 +.22 N I
Global Clinical Rating (GR) -61 =) 20 (9
(n) of samples (36) (9 (36) (9)
Note:

Correlations of initial values [x(I)] with change ratios(CR) respectively with values at relatively
best state of subjective wellbeing. [x(I1I)] for patients (PT) and controls (Contr). No indications
of significance for controls because of low sample size.

**=p<.01

9.4 Methodological aspects

The methodological aspects discussed will refer to the criteria by which
critical levels were defined, to the problem of initial values and their effect
on change ratios, and to the comparison of rating and measurement of
behaviour.

Criteria for reduced values and substantial change

Since behavioural parameters are defined on different dimensions, only
critical levels of change ratios can be immediately compared. The change
ratios give the amount of change relative to the initial value. The initial
value was taken from the relatively worst state of wellbeing (I). This can be
done without any problem for normals since their reports on mood show
little variation compared to patients. Patients’ initial values could also be
taken from a relatively good state of wellbeing, similar to a rest condition in
psychophysiological measurements. Since according to our hypothesis, an
increase of behaviour was postulated with improvement, the earlier point of
time, i.e. the depressed state, appeared to be a better reference for determin-
ing changes in behaviour.

~ Ciritical levels for reduced values and substantial changes are summarized
in Table 9.2 together with correlations between initial values and change
ratios and figures for consistency of changes.
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Fig. 9.6 Correlations between behavioural measures and ratings. Marked
correlations specially referred to in the text.

Critical levels for change ratios of gaze (.33) and speech (.20) in controls
indicate a low variability of values. This means that less than 33% and 20%
deviation from the initial value can be regarded as a normal variation on
repeated measurement of these behaviours within the given situation. This
variation is greater for the facial parameters and yet greater for gestural
activity. Here the normal variation from the initial value can be 110%.

For patients, change ratios are negatively correlated with initial values to
a medium degree (r = —.50). For controls, this is the case for general facial
activity only. Thus, high change ratios tend to emerge from low initial
values. However this does not permit predictions in each single case.

Consistency is a relevant criterion to evaluate the stability of change
effects. As can be seen from Table 9.3, consistency of changes is between .75
and 1.00. For at least 75% of the substantial changes between extreme
states of wellbeing (1-m1) there is a change in the intermediate state (1)
pointing in the same direction in these cases. The consistency of change is
further evidence that the influence of mood on specific nonverbal be-
haviours in the individual is not a random effect.

Measurement vs. rating of behaviour

Since behavioural measurement is a more costly undertaking than ratings

the question arises whether similar results can be obtained from both

methods. Does a rating validly represent the measured behaviours?
Behavioural ratings on nine-point scales (see Appendix A3) were made

immediately after the interview using parts of the videotape. The correla-

tions between these ratings and measurements of behavioural aspects and
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their relationship with subjective wellbeing and the Global Clinical Rating
are given in Fig. 9.6.

Only the measurement and rating of gaze behaviour are highly correlated
(r = 0.71; p<.01). The corresponding correlation for speech activity is r =
0.60 (p<.05), whereas the other correlations are significant but below
r<0.50.

Correlations of rated and measured behaviours with subjective wellbeing
and Global Clinical Rating are similar in magnitude. It should be noted that
the rating of “facial variability” is obviously primarily based on the frequen-
cy of smiles (AU12, see marked correlations of measurement and rating).

Rating of gestures correlates better than measurement with subjective
wellbeing. It could be that in this case the rating also accounts for qualita-
tive aspects of gestures not covered by the measurement. The rating of
gestures could also be influenced by other contextual information yielding a
higher correlation with subjective wellbeing. For speech activity the correla-
tion between measurement and subjective wellbeing is significantly greater
than the correlation with the rating. This finding supports the use of
automated speech analysis which is now easily available.

Although rating and measurement for gaze and facial behaviour both
correlate to a similar extent with data on subjective wellbeing this does not
imply that the easier method should be favoured in all cases. Measurement
guarantees a higher resolution and differentiation of the behaviour. This is
especially evident in facial behaviour and in the individual correlations with
mood, as described for the individual cases. Moreover, it cannot be ex-
cluded that behavioural rating implicitly includes additional information
and is influenced by the general knowledge of the rater.

In sum, behavioural ratings can validly represent behavioural measure-
ment. Waxer (1976, 1979), Renfordt & Busch (1976), Jones & Pansa
(1979), Pansa-Henderson & Jones (1982) and others have shown that
behavioural ratings can be used as valid indicators for the changes of
psychopathological states. Objective measurements, however, are advan-
tageous when (a) the observer’s influence has to be minimized, (b) when
confounding effects from different sources of information have to be
avoided, and (c) when differentiated behavioural information is needed.

35 Summary

In response to the question which of the nonverbal behaviour differentiates
the best, at least four answers can be given.

The first answer is closest to the phenomena observed. It proposes that
each of the assessable behaviours which are reduced during depression and
increase with the improvement of subjective wellbeing can be a valid indica-
tor of mood.
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The second answer applies to the relative weights of single nonverbal
aspects as indicators of the depressed mood. Here, a rank order can be given
with the frequency of smiles at the top followed by general facial activity,
gaze, and speech. The facial repertoire and the number of gestures appears
to be less valid in this sense.

A third answer refers to change. Here, gaze and frequency of smiles
proved to be the most sensitive indicators.

A fourth answer refers to the differentiation between endogenous/
psychotic and neurotic depressed patients. In neurotic depressed patients
general facial activity most frequently changes in the counter direction, i.e. it
decreases with improvement. Also, their gaze behaviour often remains
reduced in an improved state. This pattern is rarely to be found in endoge-
nous depressed patients.

When comparing the individuals, a variety of nonverbal reaction patterns
emerged. In a few cases all behavioural aspects are affected. Usually only
some of the nonverbal behaviours react to changes in mood without a clear
hierarchical order between them. A few patients show no reduction or
subsequent changes in any of the nonverbal behaviours.

Correlations insufficiently represent the individual associations of mood
with nonverbal behaviour. Different individual reaction patterns with the
smile, amount of gaze and speech as the most salient features seem to reflect
this association more adequately.



10 Nonverbal expression of mood —
General discussion and conclusions

The following considerations on the expression of affective states, which in
our view follow from the results presented so far definitely need further
validation. From the longitudinal data there is evidence for the individual
specificity of nonverbal reaction patterns. This touches our concepts of
behavioural diagnostics and nonverbal communication. The crucial ques-
tion is how does the variety of behavioural patterns express the psychologic-
al changes during depression and how are they to be recognized and
understood.

10.1 Nonverbal expression of the depressed state

The comparatively homogeneous state of depression is expressed in a varie-
ty of behaviours and behavioural patterns. The receiver integrates this
information into a homogeneous impression. If depression is considered a
“final common pathway” resulting from different dispositional, social,
cognitive, biochemical, and physiological, etc. factors (Akiskal & McKin-
ney, 1975; Akiskal, 1979) this state unfolds again into the various nonver-
bal behaviours.

The Lens Model (cf. chapter 2) describes how a state or trait is expressed
by various behavioural effectors. According to this model an observer
combines a variety of behavioural indicators as is the case in the Global
Clinical Rating. The clear changes during depression, although recognized
in the global rating, seem to disappear when systematically assessing the
single behaviours and comparing them across individuals.

On the average, only moderate correlations describe the general rela-
tionship of depressed mood states with nonverbal behaviour. If, on the
other hand, individual associations are determined clear changes in nonver-
bal behaviour indicate the improvement of the depressed state for most
patients. Behaviours contribute to the expression of a state in a way which
can be characterized by a model of “logical or-connections”.

Specific associations between mood and behaviour

According to the present results it cannot be assumed that the depth or
severity of depression is associated generally with the lack of facial express-
ion, for example. There is no general linear or monotonous relationship
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between the extent of depression and the amount of behavioural reduction.
This relationship, however, exists in individual cases.

The reduction hypothesis described earlier thus applies only in an indi-
vidual specific way, i.e. not for all individuals and all behaviours at the same
time. If it applies more frequently to smile and gaze this indicates that
behaviours vary with regard to their generality or specificity as an indicator
of mood.

Even from our high individual correlations, no cause-effect relationships
can be deduced. Nevertheless, it is plausible to assume that the nonverbal
behaviour is primarily dependent on the psychological state of depression
and not vice versa.

Individual activation of independent behavioural domains

It was initially expected that the psychological state could be expressed by
various nonverbal behaviours. According to our results, these have to be
specified. For an individual the expression occurs through some nonverbal
behaviours and not through the total repertoire. Usually, only part of the
available behavioural repertoire varies depending on the mood state. For
one individual this can be the smile or the general facial activity, for another
it can be gaze or speech, etc. As an expression of the depressed state, the
potential indicators enter the picture only partially and independently from
each other.

The two elements — intra-individual association and the “logical or-
connection” of the single nonverbal behaviours are important for the ex-
pression of mood and state of wellbeing. Associations of mood with a
specific behaviour can be ascertained intra-individually. Combining data of
differentially reacting individuals may lead to the inappropriate conclusion
that there is an overall weak association. This points to a reaction specificity
for individuals.

10.2 Specificity of nonverbal reaction patterns

The specificity of nonverbal reactions resemble psychophysiological reac-
tions. Various aspects have been worked out for these reactions in the 1960s
(Lacey & Lacey, 1958; Lacey, 1967; Engel, 1960; Engel & Bickford, 1961;
Fahrenberg, Walschburger, Forster, Myrtek & Miiller, 1979).

According to Lacey (1967) situational stereotypy can explain only part of
the variance of physiological stress reactions. Individuals show different
physiological reactions to an identical stimulus. In some cases an increase in
heart rate occurs, in others an increase in skin conductance appears, in still
other cases both increase in response to the same stressor. According to
Lacey, intra-stressor stereotypy accounts for individual differences in reac-
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tions. Inter-stressor stereotypy means that an individual reacts with similar
physiological changes independent of the stressor type.

Considering the “stimulus-response” and ““individual-response” specific-
ity, the question whether there are more and less relevant features cannot be
reasonably answered according to Engel (1960). Each of the physiological
features can be relevant for certain individuals or for certain stimuli. Also in
our study, where speech activity and gestures appeared less frequently as
state dependent indicators of wellbeing, these behaviours cannot be consi-
dered as less meaningful. They appear as relevant indicators for only a few
individuals.

Degrees of specificity Modes of expression are obviously used in different
ways and to different extents by individuals. Some behaviours have a higher
degree of generality as indicators of mood than others. General indicators
are those behavioural aspects which vary with psychological processes for
most individuals and which thus are generally understood. Specific indica-
tors are those behavioural aspects which vary with psychological processes
in a few individuals only, but still validly reflect the changing state. As has
been mentioned before, smile and gaze are more general, speech and ges-
tures are more specific indicators. Thus, it has to be assumed that there
exists a continuum of specificity to generality where different behaviours
can be located according to their relationship to psychological states.

These individual specific reactions probably hold for certain ranges of
mood states. Given extreme conditions of depression or stress, the whole
behavioural and communication system will break down. Then a condition
arises where no movement at all can be seen, where the person does not say
a word, does not look at the other and activates almost no part of the
behaviourial repertoire. Not until some improvement in the state occurs, the
specific parts of the behavioural repertoire become important again. An
example of this extreme condition is the catatonic state during psychosis
where no movement is apparent. Another is the appalic syndrome which
occurs after a severe head injury. When this syndrome diminishes emotions
reappear in a certain order. At the beginning of remission, anxious express-
ions and displeasure reappear, followed by anger and affection. Later dur-
ing remission joy is expressed and finally sadness or grief (Gerstenbrand,
1967). Our analyses were taken during a less extreme range of psychologic-
al conditions although our patients had suffered from severe states of
depression. Under these conditions the specificity of nonverbal reactions
becomes relevant and can adequately represent the depressed state and its
changes.

Stability It cannot be ascertained from our data nor from the literature
whether specific reaction patterns are constant over longer periods of time.
There are, however, various indications for stability within the temporal
range of our observations. The patient’s individual changes in all behaviou-
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ral aspects were highly consistent. With the exception of gestures, control
values on repeated measurements, compared to those of the patients were
very stable. Repeated mood dependent changes could be shown for gaze and
speech in the single case analysis. Only longitudinal observations could
determine if this stability also holds over longer periods.

10.3 Characteristics of the different nonverbal components

When comparing the various nonverbal components they appear to differ in
their sensitivity to changes in mood states. Pathological states are obviously
differentially expressed by these nonverbal components as was also shown
by Jones & Pansa (1979) and Waxer (1974). Since our analyses of the
different nonverbal behaviours have already been discussed, only some
general features will be mentioned in the following.

10.3.1 Facial expression

As an expression of psychological processes facial behaviour points to
affective events which manifest themselves given a general mood state.
Contrary to our expectations a variety of facial patterns can be observed
during depression. The depressed mood obviously allows short-term facial
reactions which can be understood as the expression of affects or as general
conversational signals. It cannot be decided to what extent these behaviours
actually reflect affective phenomena or conflicts. They may also be con-
sciously used as regulating signals or affect displays, controlled by “display
rules”. From observations in nearly natural situations as was the case in our
study it is difficult to determine which of these mechanisms was active at a
given moment and if indeed the facial behaviour represented the emotions
or affects. ,

In any case, there is a variety of facial activities during depression. In
accordance with the observations of Grinker et al. (1961) there was no total
lack of facial expression.

If a patient avoids social interaction and withdraws on the ward or at
home this could lead to the observation of a total absence of facial express-
ion. The reason for this is that there is little opportunity other than during
communicative interaction to show facial expression. In our study, howev-
er, the interview situation forced the patient to actively report about his
actions, feelings and thoughts. In this case, a facial expression is stimulated.

Yet another reason for the impression of lacking facial activity could be 2
low number of smiles during depression. The correlation of rated facial
variability with frequency of smiles would support this view. Thus, this
impression could be mainly based on one facial aspect, the normally fre-
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quent smile, which is considerably reduced during depression. Other facial
elements would be more or less ignored.

Clues to emotions can be derived from the patterns of facial activity. It is
interesting to note that facial elements that appear in the patients’ behaviour
are those that can be associated with the emotions of anger, anxiety, and
disgust (cf. Ekman & Friesen, 1978). These emotions are seen as central
processes of the psychodynamics in depression (Abraham, 1912; Rado,
1928). Anger and inward-directed aggression during depression could be
culturally specific elements (Kendell, 1970). From the appraisal of “depress-
ive situations” Izard (1972) concludes that depression has to be regarded as
a combination of fundamental emotions including inward and outward
directed aggression.

In our study it turned out that indications of positive affects were reduced
during depression which corresponds to the observations by Jones & Pansa
(1979) and Matsumoto et al. (1983). Since such a reduction has also been
found in stutterers it could be concluded that any psychological suffering is
associated with less indications of positive affects (Krause, 1983).

Except for the smile, facial elements cannot be associated with depression
or recovery in a comparatively unequivocal way. The more frequent occurr-
ence of the Veraguth fold with a habitual AU4 (contracting the brows) in
female endogenous depressed patients needs to be treated separately and
should be analysed together with EMG measures (Greden et al., 1985).
According to our observations the baseline potential of the EMG should be
an interesting parameter. From our observations it could .be increased
mainly in subgroups of depressed female patients.

An active expression of sadness or grief was hardly observed in the
patients. This could be explained by the principle of antithesis (Darwin,
1872; Leyhausen, 1967) where the minor motivation develops into an
expression and the major motivation leads to the corresponding action. In
our case, the depression is the major motivation present in the general
depressed and sad mood state. It would determine the general behaviour,
like social withdrawal and inactivity. The facial indications of anger and
fear, on the other hand, could be seen as the expression of minor motiva-
tions also present during depression.

It seems worthwile to pursue the method of facial analysis where facial
actions can provide access to momentary “minor motivations” and parts of
affects present during depression.

10.3.2. Gaze and speech

Observations of gaze and speech over the time course clearly showed that
for the individual the specific behavioural effectors are independently
associated with the state of mood.
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In accordance with Rutter (1977b) it can be stated that during depression
gaze is not greatly reduced when regarding group averages. On an indi-
vidual level, however, gaze and, less frequently, speech clearly change in a
state dependent way. This is in accordance with Starkweather’s (1967)
observations of speech for single cases.

Moreover, from the individual time courses it became evident, that for
single cases behaviours were more precise and sensitive indicators of change
in mood than patients’ self-rating. These infrequent but clearly identifiable
events may contribute to the credibility of nonverbal information. Nonver-
bal information should be trusted over verbal content if the two are incon-
sistent.

Coordination of gaze with speech remains unaffected by depression in its
form, although it appears to be partially retarded. The internal and external
coordination of gaze and speech provide signals to the partner which
repeatedly indicate that the patient is continuously in tune with the other.
The general level of gaze is reduced during depression and retardation is
present in the form of a prolongated latency. A de-coupling, i.e. a collapse of
the coordination, as described for psychotic communication could not be
observed for these behaviours.

The individual associations of mood and behaviours and the stable
coordination of gaze and speech are the main results derived from this part
of the analysis.

10.3.3 Gestures

The relative amount of gestures turned out to be the parameter analysed
here which was least associated with subjective wellbeing. Only some of the
endogenous depressed patients substantially increased their gestural be-
haviour with mood. Since for three of these five patients neither gaze nor
speech reacted in this way, gestural behaviour can be regarded as their
specific indicator of wellbeing.

The remarkably large inter- and intra-individual variability in the number
of gestures in patients and controls is probably influenced by short term
factors rather than by the mood state which is comparatively stable within a
situation. On the other hand, high correlations between the measurements
within subjects point to stable individual differences or personality traits
which have an influence on the number of gestures (cf. Wallbott, 1982).

Here, the amount of gestural activity relative to the amount of speech was
assessed whereas qualitative aspects like speed, amount of vigour, etc. of
gestures were to a large extent omitted. The only distinction made in our
analyses was between large and small movements. It did not make the
relationship to mood clearer. Possibly qualitative aspects are influenced
more by the depressed state than the quantitative aspects of gestures.
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Yet another approach, presented by Mahl (1980) and Kendon (1970,
1980) for some single cases could contribute to clarify the meaning and
function of gestures in a clinical context. The relationship between gestures
and aggressive verbal content reported by Freedman et al. (1979) points to
an association with momentary cognitive or emotional events rather than
with general wellbeing.

In sum each of the behaviours can be seen to vary accordmg to the
changing mood state at least to some degree. There are, however, specific
conditions for behaviours depending on the mechanisms which presumably
control them. Therefore it cannot be expected that each of the behaviours
reacts to mood changes, to a similar degree, for all individuals. Moreover,
differential expressive functions have to be taken into account. Facial ex-
pression can indicate short term negative affects, gaze the social reactivity,
etc. In order to study these specific functions, independent information
about incidents of various subjective experiences have to be obtained and
have to be specified under experimental control.

- 10.4 Dispositional factors and state dependency of behaviour

The meaning of a behaviour and its indicative functions results from consis-
tent occurrence or change of the behaviour as a function of different
situations or of different states of the individual. We studied the influence of
a slowly and continuously changing subjective state of wellbeing during
depression on the amount of nonverbal behaviour. Personality traits
obviously also have to be considered as factors influencing these behaviours.
It can be assumed that the behavioural changes occur on a dispositional
level, which is characteristic of the individual. Such levels were marked, e.g.
by the low intra-individual variation in speech and gaze behaviours for
controls.

Behavioural differences of individuals with a stable psychological state in
a comparable situation are attributed to personality factors. Despite the
large individual variations of gestural behaviour high correlations between
the repeated observations in our study indicated that personality factors
play a role and partially account for the results.

Coordination of gaze with speech, however, is neither influenced by
personality traits, by mood states, nor by variable situational elements. Here
a stable behavioural mechanism appeared where gaze behaviour reacts
according to short term internal and external events.

By defining critical levels for “reduced” behaviour and ‘“‘substantial”
changes an attempt was made to account for normal inter- and intra-
individual variations. Individuals who react clearly and/or in many be-

havioural aspects according to these criteria could be labelled as “express-
ors”,
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On the other hand, even during recovery reduced values especially for
gaze and general facial activity were still present. In these cases a disposition
for a low rate of behaviour can be assumed whereby traits like “depressive
tendency”, “lack of social skills” or a tendency for ‘“‘social withdrawal” are
manifest. A general over-arousal in depression (Byrne, 1976) could also
underlie the reduced amount of gaze. This explanation, which stresses the
influence of internal factors, does not exclude the others where the social
influence is accentuated.

Yet two other explanations for the continuously reduced behaviour are
plausible: Wellbeing or mood could still be latently disturbed and remain in
a labile state. This would not be evident in subjective data but rather be
reflected in the behavioural measures.

The other explanation refers to the situation. The same place, the inter-
view and the general setting could remind the former patient of his depress-
ion. This would not allow him to experience or display an “‘elated mood” or
exhibit “normal” conversational patterns. The same situation, although
superficially similar for normals and patients in a good mood state could
still be different for both groups. In this respect personality factors need not
necessarily be responsible for the enduring deviant behaviour but rather a
still labile state or a specific perceptions of the situation.

Sex differences
Few significant sex differences were obtained with regard to the various
behavioural parameters. The more frequent smiles of female controls cor-
respond to the findings of Rosenfeld (1966), Duncan & Fiske (1977, p. 55),
MacKey, (1976) (cf. Henley & LaFrance, 1984; Vrugt, 1987). However, for
patients this was not the case. During the state of depression significantly
more gaze and speech was found only in female compared to male neurotic
depressed patients. A generally higher amount of gaze for females was not
found, which is at variance with other studies (Exline, 1963; Argyle &
Dean, 1965; Coutts & Schneider, 1975; Russo, 1975; Duncan & Fiske,
1977, p. 56).

As has previously been mentioned, the interview situation could have had
a balancing effect. Additionally, the small sample of controls makes it
difficult to obtain statistical significance. Above all, for patients the influ-
ence of the state of subjective wellbeing on the behaviour probably exceeds
the possible effects of gender. Given the relatively homogeneous conditions
of the clinical interview, effects of the changing states of mood on the
behaviour became much more evident.

-10.5 Relevance of specific nonverbal reactions for behavioural diagnostics

What are the consequences for the inferences about states of mood given the
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individual specific nonverbal reactions? Can these nonverbal behaviours
validly indicate the state of an individual? These questions are also relevant
for understanding the meaning of nonverbal behaviours during communica-
tion. Like a trained observer perceives and interprets this behaviour a
normal interactant has to decode nonverbal signals during interaction and
has to respond to them.

10.5.1. Validity of nonverbal behaviour

The diagnostic use of nonverbal behaviours depends on their validity as
indicators of psychological phenomena. According to the Lens Model,
validity is deduced from the relationship between a criterion, which in our
case is the subjective wellbeing, and the distal cues, i.e. the observable
behaviours. Furthermore, it has to be determined how these behaviours are
perceived by an observer and integrated into a valid inference. For clinical
inferences proximal percepts of the distal cues are relevant. These percepts
are main influences for the attributions made by the clinician. A precondi-
tion for a valid inference is a close relationship between behaviours and the
criterion, whereby the criterion itself has to be validly assessed.

Validity of the criterion

In addition to psychiatric diagnosis, the main criteria for determining the
depressed state were the subjective wellbeing, assessed by a Visual Analogue
Scale and a Global Clinical Rating of depression. Both integrate a number of
quite different aspects: mood, bodily symptoms and cognitive distortions
etc. without explicitly adding up single items to make a total score. The
assumption is that both measures validly reflect the subjective state of the
patient as well as the clinical picture perceived by the interviewer.

These global measures have been found to correlate highly with more
complex depression or mood measures (cf. Prusoff, Klerman & Paykel,
1972; Schwarz & Strian, 1972; Shapiro & Post, 1974). Since self-rating of
wellbeing and rating by the interviewer were highly correlated in our case, it
is reasonable to assume that patient and interviewer have a similar under-
standing about the state. Behavioural measures were compared with refer-
ence to these ratings and the associations found can only be interpreted with
this qualification.

It cannot be determined whether the subjective statements really repre-
sent the state of depression and validly reflect the more or less depressed
mood. With regard to this it should be recalled that various proposals to
describe the depressed state by independent dimensions (Klerman et al.,
1979, DSM ) have still not replaced unidimensional scales.

Here, too, a differentiation of depression had been attempted through
assessment of various aspects of the interview. These aspects did not show
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closer links with the behavioural parameters than with the general measures
of depression and mood. Given the different reaction patterns of nonverbal
parameters and specifically for facial activity it could be argued that these
patterns represent different structures of affect. For some individuals, e.g.
anger or fear could be dominant whereas other aspects of affective disorders
may be relevant for other patients.

Independent criteria on affective experience like those provided by con-
tent analysis (cf. Gottschalk, Wingert & Gleser, 1970) or physiological
measures are necessary to obtain differential information on the subjective
state. Generally this would require continuous assessment of affects and
emotions independent of behavioural information.

Group Differences

Attempts to differentiate between different clinical groups by using nonver-
bal indicators were only partially successful. As has been stressed by Rutter
(1976), even schizophrenic patients could not be differentiated from de-
pressive patients according to their gaze behaviour. However, from the
variety of nonverbal criteria compared by Jones & Pansa (1979) some
criteria differentiated these two groups of patients. However, a diagnostic
decision will be difficult to obtain given these differences. A tendency for
different emotional expressions of psychotic and neurotic depressed patients
has been reported by Matsumoto et al. (1983). However, a low amount of
“felt happy” and “unfelt happy” expression on admission correlated with
improvement on release in a similar way for both groups.

Comparisons between neurotic and endogenous depressed patients in our
study revealed some interesting differences. These are to be taken as pre-.
liminary findings, since our study was not designed for group comparisons,
but rather stressed the individual time course. In general, endogenous de-
pressed patients showed reduction in nonverbal parameters more frequently
during depression and had more marked changes with improvement than
neurotic depressed patients. In contrast, neurotic depressed patients more
frequently remained stable in their nonverbal behaviour or contrary to
expectation it was even reduced with improvement of subjective wellbeing.

These opposite trends are hard to account for by the different treatments
of endogenous and neurotic depressed patients. Given the primarily medical
treatment of endogenous depressed patients and the behaviour therapy of
neurotic depressed patients one would rather expect the contrary: attenuat-
ing the nonverbal behaviour by medication and activating it by behavioural
treatment.

A somewhat speculative explanation would involve possible differential
experienced changes of subjective wellbeing between groups. Although 2
comparison of data from the Visual Analogue Scale is somewhat problema-
tic, one could infer from this measure that subjective wellbeing of the
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endogenous depressed patients improved more rapidly and more intensely.
This becomes apparent in the corresponding nonverbal behaviour. On the
oother hand, the change is much slower and not as extreme for the neurotic
depressed patients. It is possible that in the patients’ self-presentation their
slow and minimal progress was made apparent by constantly reduced
amounts of nonverbal behaviour. Verbally they could behave according to
the expectations of the therapist.

This explanation is tentative but could give some clues about clinical
observations. Occasionally, discrepancies between the statement of the pa-
tient and the clinically assumed psychological state seem to be present. It
would be expected from our data that neurotic depressed patients tend
nonverbally to aggravate their state.

Without overrating these group differences they nevertheless suggest a
need to differentiate and specify the type of depression. This is in accord-
ance with Miller (1975) who proposed this with regard to psychological
deficits in depression. Independent information on affective processes and
mood would be required to clarify this picture. Further studies on nonverbal
behaviour should at least differentiate the seemingly homogeneous picture
of depression, be it according to the neurotic components, severeness or
dominating affects like anger or anxiety.

10.5.2 Nonverbal behaviour as a cue for predicting subjective wellbeing

It cannot be the goal to use each behavioural aspect for each individual in
order to predict his or her psychological state or traits. This follows from
the individual specific associations of behaviours and wellbeing. A be-
haviour can express the mood of an individual but does not necessarily do
so. Display rules for affective expression give an additional frame within
which behaviour may occur. The question then is which model may be
appropriate for predicting a state from indicators, which are differentially
relevant for parts of the population.

Models for prediction

Additive models whereby the degree of a state or trait is given by the sum of
items, as in a depression scale seem to be inappropriate for these nonverbal
behaviours. Models using regression analyses in order to relate complex
information to a criterion are at this stage not applicable.

Generally linear regression between a criterion and an indicator, multiple
correlation or similar weighted linear combinations of indicators have been
used, mainly for predicting personality traits (Hursch, Hammond &
Hursch, 1964; Sawyer, 1966; Castellan, 1973). It was found that criteria
were predicted less exactly when using test information like MMPI data in a
“clinical intuitive” way compared to combining the same information with-
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in an algebraical model (Hammond, Hursch & Todd, 1964; Goldberg,
1970; Dawes, 1979; Szucko & Kleinmutz, 1981). Other models make use
of subjective weightings of information (Anderson, 1979), Bayes-statistics
and subjective probabilities (Slovic & Lichtenstein, 1971) or introduce
adaptive components (Einhorn & Horgarth, 1978, 1981) in order to repre-
sent human decision making under conditions of uncertainty. The assump-
tion that there exists a similar relationship between criterion and indicator
across individuals is common to all of these approaches. The relationship
between the behaviour as an indicator and the criterion, in our case the
subjective wellbeing, would thus be best described by a population statistic.

It was evident, however, that this general relationship included data from
individuals with a strong association between behaviour and criterion and
others for whom this association was very weak. Not all the behaviours
were equally suitable as an indicator of wellbeing for all individuals. This
would be a precondition for applying regression-analytical models.

Moreover, no clear hierarchical relationship between behaviours could
be seen which in turn would be required for models using linear combina-
tions of predictors. Such a model in principle can be applied for single case
analysis if a sufficient number of measurements for an individual is avail-
able. An example is given by Roessler & Lester (1976) who analysed voice
parameters from a number of interviews of a female depressed patient.

Aside from using complex algebraic models it appears appropriate to
regard the relationships between subjective and behavioural variables on a
more elementary level. The clustering of individuals according to their
individual reactions (cf. chapters 5 and 9) is one way to determine different
groups of nonverbal reaction patterns. Algebraic models may then be tested
for subgroups found in this way. For such models to be applied, it has to be
borne in mind that the variety of reaction patterns would require large
populations.

Asynchrony of changes

The asynchrony of the changes observed in the behaviours of single cases
may further complicate the search for generally valid indicators. During an
extremely depressed mood, behaviours may be reduced which return to
normal degrees again given only a slight improvement and which remain
stable during the following course (cf. single cases, chapter 8). Einhorn &
Hogarth (1981) stress the importance of such extreme reactions.

In fact, given a changing process, regressive predictions are suboptim-
al. The problem is that extreme responses can occur at random or they
can signal changes in the underlying process. (p. 56)

In such a way, nonverbal reactions, which are significant at one point
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in time, can reflect a qualitative rupture of the state. Later they are not
qualified as indicators any more.

Independent from a typological approach one has to make allowances
for individual specific reactions. Thus, approaches have to be pursued
which take the individual time course of behavioural changes into con-
sideration.

10.5.3 Idiographic behavioural diagnostics

At this point the discussion on idiographic approaches within psychology as
a nomothetical science (Allport, 1937; Bem & Allen, 1974; Lamiell, 1981)
is relevant. Contrary to empirical research, our intuition works mainly
idiographically and less nomothetically.

When we are asked to characterize a friend, we do not invoke some a
priori set of fixed dimensions which we apply to everyone. Rather, we
permit ourselves to select a small subset of traits which strikes us as
pertinent and to discard as irrelevant the other 17.993 trait terms in the
lexicon. (Bem & Allen, 1974, p. 410).

This appears to hold not only for our perception of nonverbal behaviours
but also for their production.

Person and Situation

Idiographical descriptions of individuals are emphasized, by “Social be-
haviour theory” proposed by Mischel (1968, 1973, 1983) or the “psycholo-
gy of personal constructs” proposed by Kelly (1955). With the “grid techni-
que”, e.g. (Kelly, 1955) the individual generates his own traits by which he
characterizes himself and his social environment. The interaction of person
and situation variables is, according to Mischel (1968) the important factor
for predicting behaviour.

The individual, according to Bem (Bem & Allen, 1974; Bem & Funder,
1978; Bem, 1983) is a determining factor explaining a large part of the
psychologically interesting variance of the behaviour. For certain indi-
viduals only certain behaviours can be predicted across various situations.

Person and situation variables also play a role in our case. The kind of
relevant behavioural aspects with which an individual reacts appeared to be
individual specific. This remained constant over time as could be shown for
speech and gaze in individual cases. The situation, on the other hand, can
make a behaviour more or less salient. The interview, in this way, was a
releaser for the patient, for example, to display facial behaviour.

Given these conditions, the mood or motivation in an ethological sense,
Le. the subjective wellbeing during depression was the main underlying
Process that determined the occurrence and the formation of the specific
behaviours.
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Nomothetical and idiographical concepts can both be justified in an
individual-centered approach. Assessment in behaviour therapy is clearly
idiographical although building upon nomothetical concepts of learning
theory (Kanfer & Saslow, 1969; Goldfried, 1976). From the behavioural
assessment approach, at least two aspects can be brought forward with
regard to our problem. One is initially to select a critical behaviour out of
the total repertoire which is relevant for the individual. The other is to
observe an individual over a time course under varying conditions to test
behaviour as a state dependent variable.

Observing individual behaviour under various conditions

The validity of a specific behavioural indicator, although closely associated
with psychological processes in the individual, can hardly be determined in
group analysis. A behaviour has to be observed in the individual under
different conditions in order to assess whether these conditions determine
the behaviour. This was attempted by the longitudinal observations. From a
methodological point of view (a) repeated observations which (b) are taken
over longer periods of time would be desirable in order to test the stability
of nonverbal reactions. It is still unknown how much information is needed
in order to predict nonverbal behaviour intra-individually. This will depend
in part on the general stability of the specific behaviour. According to the
present data, this stability was higher for gaze and speech than for gestural
behaviour. Thus, for the analysis of gestural behaviour time samples of
longer duration than the ones chosen here could yield more stable results.
For gaze and speech, however, five minute segments appeared to be suffi-
cient.

10.5.4 Clinical inference

Specific nonverbal reactions do not imply that an inference of the psycholo-
gical state is impossible for an observer, a rater, or an interactant who is
confronted with this information. Since the inference aspect has not been
studied explicitly in this study, only a few remarks will be made. It has
repeatedly been shown that nonverbal information can be used to dif-
ferentially rate the depressed state.

Moreover, from studies of Pattay (1982) and Avarello (1983) it follows
that the patient’s and also the interviewer’s behaviour provide indirect
nonverbal information from which the state of the patient can be validly
inferred. An immediate comparison of the same interviewer with the same
patient in different states of depression was a” precondition for such a
discriminatory performance. This was technically provided by video editing.
Using this method, it can be shown that discriminatory performance on
judging emotional states considerably increases when presenting behaviou-
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ral information of an individual in succession (Vanger & Ellgring, in prepa-
ration). The behavioural information of an individual may be intuitively
registered. The idiosyncratic information will be processed depending on
one’s experience with the individual in different states or situations.

Sequence and amount of information

It is yet unknown how much information or what amount of time is needed
to notice these associations. From judgement studies it can be derived that
very short behavioural samples are sufficient to detect subtle differences
validly. Being presented with complex stimuli in a natural setting, experts
need only a few cues to make their judgements (Phelps & Shanteau, 1978).
Within the first three minutes of a 25 minute interview, psychiatrists recog-
nize half of the symptoms assessed during the whole interview (Sandifer,
Hordorn & Green, 1970). During the first 30 to 60 seconds of an interview
the first diagnostic hypotheses are formed (Gauron & Dickinson, 1969).
Nevertheless, there is little agreement between assumed importance and the
factual contribution of this information in making a later diagnosis. Tem-
poral aspects and consecutive processing of information appear to play an
important role in reaching a judgement given complex behavioural informa-
tion.

Problems of validity which arise from these judgements can only be
pointed to (cf. Einhorn & Hogarth, 1981). Yet another aspect is the diffe-
rent weights of nonverbal elements (Waxer, 1974; Dzida & Kiener, 1978;
Ekman et al., 1980) which have to be considered in the forming of an
impression. Moreover, there seem to be individual differences with regard
to the ability for decoding nonverbal information (Zuckerman & Larrane,
1979; Buck, 1979; Rosenthal, Hall, DiMatteo, Rogers & Archer, 1979;
Hall, 1984).

Whether a behaviour can be used as a specific indicator for the inference
of affective states probably depends on the different conditions under which
the clinician (or a relative) was able to observe. The clinician and the relative
know the person, experience him during different moods and can observe
specific changes. They would thus have access to subtle behavioural changes
as a basis for their inferences. In contrast, an incidental rater in a judgement
study does not.

Applying idiographic elements for diagnostic purposes, at least when
nonverbal behaviour is used as a source of information, would make allo-
wance for the individual relationships between mood and behaviours found
in this study.

Process of judgement
e individual associations should also be taken into account by admitting
(3 . . . . ®
or-connections” for behavioural ratings instead of “and-connections” as
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suggested by a questionnaire approach. Such a rating could assess whether
an individual shows reduced facial expression or gaze or posture as indepen-
dent and possible expressions of mood.

The meaning of some behaviours can be specific for the dyad. Some of the
behaviours will be available as a source of information for only those
persons who are acquainted with the individual. This may not always be the
case for somebody who has to make a diagnostic decision in one session.

In the processing of nonverbal information various elements contribute
differently to the impression. It is possible that nonverbal elements are not
perceived analytically in a clinical judgement, i.e. they are not consciously
recognized as single elements. It seems probable that nonverbal information
is processed holistically and that it is impossible for the observer to name all
the elements which determined the impression (cf. Gauron & Dickinson,
1969, Phelps & Shanteau, 1978).

Further critical investigations are necessary with regard to the indicative
functions of nonverbal behaviour as well as to its observability. These
studies should not require absolute judgements from observers about un-
known individuals. Current mood of an individual can be inferred to a very
limited degree only when being confronted with an isolated behavioural
segment of short duration. According to the current findings and the discus-
sion above, an immediate intra-individual comparison is essential for valid
clinical judgements. This immediacy contingency can be facilitated also by
the technical means of video editing. Under these conditions, nonverbal
behavioural information can be used in an optimal way.

10.6 Communication with specifically used signals

The implications of specific associations between mood states and be-
haviour — for the indicative functions of nonverbal behaviour and for
clinical inference — apply also to the problem of communication. The
question is how is communication possible if signals are used in an indi-
vidual-specific way. Yet the existence of a common code is regarded as the
most important precondition to denote a behaviour as communicative.

At a closer look, behaviour which is used as a signal in a specific way
appears to have certain advantages for communication. These advantages
are: (a) information can be transmitted differentially, (b) communication in
part is a partner-adaptive process and (c) the behavioural repertoire is used
economically with a maximum amount of information.

(a) Differential transmission of information

Given an individual-specific usage of nonverbal behaviour, information can
be transmitted with different degrees of differentiation depending on how
acquainted the interactants are. The acquaintance can make use of more
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cues and more subtle ones for his/her inference than a stranger. The stranger
initially has to rely on generally used signals. In a similar way a behavioural
researcher when studying an animal recognizes more behaviours in a more
differentiated way than a lay person.

Intensity and amount of signals certainly play a role for the recognition
and the inference of internal states. Nearly everybody will recognize that a
man who sits totally collapsed, staring in front of him is not in good shape.
The more subtle shades, however, the ill humor or the slight disgust will
more probably be perceived by acquaintances who have got to know the
specific signals and their meaning, i.e. their specific usage.

The validity of inferences, i.e. the correctness of decoding is not easily
assessed. The same individual has to be observed in different situations or
under different internal conditions to infer the specific meaning of be-
haviours. In the longitudinal study these internal conditions were given by
the changing states of wellbeing over time. In such a way, an ethological
approach infers from the situations where a behaviour occurs and from the
reactions of other members of the species on the meaning of these signals for
intra-species communication.

Generally and specifically used signals appear to be both necessary parts
of human communication since they allow transmission of information and
inferences on different levels and with different degrees of gradation.

(b) Communication as a partner-adaptive process

From the individual specific usage of nonverbal signals it follows that
communication is to be regarded as a partner-adaptive process. The usage
of signals and their meaning develops out of interaction and the relationship
between individuals. Semantic (content), syntactic (grammar) and pragma-
tic (usage) aspects of nonverbal signals thus are to be understood as indi-
vidual-specific as well as dyad-specific. Only when knowing the other long
enough and having observed him in different situations may the brief twitch
of the mouth corners show that a person is aroused.

From an ethological perspective dyad-specific signals have been demons-
trated by Wickler (1980; Wickler & Seibt, 1980) for duetting in birds. This
example might be unusual in the context of human behaviour. Nevertheless,
the concept of a dyad-specific adaptation of communicative behaviour
appears to be relevant for the present findings as well.

Out of a generally available repertoire, pairs of Symplectes bicolor, an
African bird species, develop their specific duet songs. If one partner dies the
remaining one develops a new specific duet song with another bird during
the next season. According to Wickler (1980) these specific signalling sys-
tems function to promote stronger pair bonding. By using different signals
which are not in tune individuals of different pairs do not understand each
other as well as individuals within a pair. The low effort of communication
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with known signals maintains the bond between the pair. For a new pairing
it is required that the signals which are latently present adapt to each other
again. :

It is important to note for our present considerations that signals which
are used in an individual-specific way enable communication on different
levels of intimacy or social closeness. Communication thus cannot be re-
garded as a uniform process whereby individuals as a homogeneous group
use the available signals in the same way. On a dyadic level signals may
become important which generally have no shared meaning. The notion of a
dyadic level of information exchange includes the case where a decoder is
given the opportunity to observe the individual sender under at least two
different internal or external conditions and to compare the behaviour.

At the beginning, an unacquainted person probably can decode only
generally used signs. These may be either very strong signals or their
meaning may be given by an average association of behaviour and psycholo-
gical states. Consequently one cannot expect to detect all the signals and
their meaning at the first encounter. From a first confrontation with an
individual the generally used part of the communicative behaviour will
initially be recognized. This, by the way, is in most cases all that is observed
by subjects taking part in psychological experiments on decoding.

More and subtler signals will be recognized from each other when one
engages intensely and for a longer period of time with an individual.

Disorders in communication

The question whether disorders in communication can be derived from
changes of the nonverbal behaviour has to be differentiated. One way of
evaluating a behaviour as disordered refers to a deviance from the norm.
Another is via the adequate transmission of information.

(a) Deviance from the norm
For at least part of the nonverbal behaviours nearly each of the depressed
patients had values which were clearly below those of controls. These
reduced values point to a behavioural disorder during depression. As these
reduced values persist with improvement they also indicate deficits in the
nonverbal components of social skills (Trower et al., 1978). This was
mainly the case for part of the neurotic depressed patients. It held, however,
for specific parameters from an individual whereby gaze and general facial
activity turned out to remain reduced most frequently. Active emotional
attention seems to be disturbed, i.e. reduced compared to controls, in these
cases.

A deviance from normal behaviour does not necessarily imply a disorder
in communication. An experienced emotion or a depressed mood represent
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a deviance from a homeostatic normal psychological state. Likewise, a
corresponding change in the behaviour would be a deviance from the norm
but by no means a disorder with regard to encoding. With regard to a
disorder in encoding it has to be asked whether the psychological state is
adequately expressed.

(b) Adequate expression of a state

A low amount of active nonverbal behaviour obviously expresses the de-
pressed state in an adequate way. Accordingly, facial behaviour is not
disturbed when being reduced during depression and when increasing with
recovery. Also those patients whose gaze and speech behaviour is closely
correlated with the changing wellbeing over the time course clearly com-
municate their state in an expected way. If somebody is asked to express a
depressed mood voluntarily he will speak less (Feldstein, 1964) and prob-
ably look less at the other. Reduced behaviour during depression and mood
dependent increase of behaviour are thus not to be regarded as a disorder in
communication. There is a disorder of the subjective state of wellbeing
during depression but not a disorder of nonverbal encoding. In various
ways, the behaviours validly reflect and thus adequately express the mood
state.

If, according to Prkachin et al. (1977) observers cannot differentiate
between depressed individuals® reactions to positive and negative stimuli,
patients still could adequately express their state. In this case their mood
would dominate the influence of external stimuli. Given this notion, few of
the endogenous but some of the neurotic depressed patients show disorders
in their communication. For these patients, behaviour decreases with im-
provement or remains at a reduced state during recovery.

Also, if no behavioural changes can be recognized, one would assume an
encoding disorder since the state cannot be inferred from the behaviour.

According to the cluster analysis of nonverbal reaction patterns (cf.
chapter 9) an encoding disorder can also be stated for the patients grouped
into the “normal” cluster and those in the “reduced” cluster v. The cases of
substantial behavioural decrease with improvement cannot be explained by
an agitated state since for neurotic depressed patients, ““agitation” does not
apply.

It is possible that patients who were not reacting with nonverbal be-
haviours observed here express their state by means of other indicators like
voice, or their state indeed does not become apparent in the nonverbal
behaviour. ’

Generally, however, most of the patients, i.e. the 29 being represented in
the nonverbal reaction patterns 1 to 1v, show mood adequate changes in
various nonverbal behaviours. The variety of nonverbal reaction patterns in
N0 way points to a disorder in communication as well as the fact that
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patients react on mood changes with only part of the repertoire. It is
probably sufficient to use few behavioural “effectors” to express one’s
mood in an individual specific way.

Availability and usage of a behavioural repertoire

Both economizing of behavioural efforts as well as maximizing the amount
of information can be achieved by using only parts of the available be-
havioural repertoire for communication.

The same behavioural repertoire may be available for all individuals, for
example the innate potential for facial behaviour. Almost everyone frowns
when asked to make an angry face and gazes away when being asked to
look depressed. Nevertheless, only some of the depressed patients showed a
clearly reduced gaze behaviour. Although the repertoire is available, an
individual will obviously activate or ‘“‘use” only parts of it in a state
dependent way. The general availability of the repertoire is a precondition
for the understanding of signals. As has been shown for facial expression,
this behaviour can be decoded in various cultures (Frijda, 1968; Izard,
1971; Ekman, 1972). Furthermore, facial reactions in early infancy show
that at least parts of this behavioural repertoire are universal and innate
(Steiner, 1974; Oster, 1978; Ploog, 1980; Eibl-Eibesfeldt, 1984, pp. 558-
600). The common code (von Cranach & Vine, 1973) refers to this poten-
tial repertoire. However, a current mood is obviously expressed by only part
of the available nonverbal repertoire.

It is easy to understand that using part of the available repertoire implies
behavioural economy. As a counter-example, one just has to imagine that
an individual would activate all of the possible indicators: a facial express-
ion of sadness, no gaze at the other, no speech and no gestures, when in a
bad mood. This could be the case given an extreme state. For less extreme
states, however, it would be less economical to react slightly in all of the
nonverbal features instead of activating few behavioural effectors when
small changes of wellbeing occur.

This behavioural economy has been postulated by Zipf (1965) for the
usage of words. According to Zipf (1949/1965) writers can be identified
from the respective frequency distributions of their word usage. His princi-
ple of least effort states that a few elements are used frequently and most of
the elements are rarely used. In our view this also applies to nonverbal parts
of our communication system.

It is a behavioural economy when an individual activates only a part of
the facial repertoire or a limited number of other nonverbal elements. Some
of these elements such as lifting the eyebrows or the smile are used frequent-
ly by most individuals. Others, such as the inward pulling of the mouth
corners are activated by few individuals only. Similar to the specific usage of
behavioural elements is their specific association with psychological states.
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It remains unknown to what extent the specific usage of nonverbal
elements is due to cultural conditions. For language, the influence of cultu-
ral conditions has repeatedly been shown (cf. contributions in Giles, Robin-
son & Smith, 1980). It would also be conceivable that during ontogenesis
parts of the repertoire are reinforced by incidental activation and others are
extinguished.

From information theory, it follows that specific signals contribute a
good deal to the amount of information within a message. The different
forms of nonverbal reactions of the depressed patients alone represent a
greater variety than would be given by a hierarchical structure or strongly
dependent behaviours. The nonverbal reaction patterns provide informa-
tion about the state and about characteristics of the person.

The root of the word “communication” means to have something in
common, to achieve understanding by using common signals. If this use of
signals is also individual specific, the repertoire enables a variety of forms in
communication. The meaning of the behavioural elements additionally
develops out of the relationship between interactants. Aside from the gener-
al meaning the specific meaning of nonverbal behaviours and their function
for the individuals in interaction with others seems to be a central part of the
mutual understanding.



Appendix A1
Standardized Interview For
Depression (SID)

Heiner Ellgring, Jakob Derbolowsky, Anima von Dewitz and Silvia Hieke

Summary

The Standardized Interview for Depression (SID) has 28 questions and
covers psychological, social, emotional and psychopathological aspects of
depression. The questions are related to the current state of wellbeing, the
period of the preceding two or three days, and the near future. They touch
on matters which are likely to change within a few days. Certain aspects of
the interviewer’s behaviour, such as pauses and looking behaviour, are kept
constant during the interview and additional questions are prescribed. The
answers are evaluated on nine-point scales. The interview lasts between 5
and 15 minutes. It is used as the introduction to a free conversation in which
diagnostic questions or therapeutic problems are further dealt with.

Content Questions & rating scales
General wellbeing 2,5,9,18

Activity and social contact 21, 22,27,28,4
Emotionality and future expectations 25, 29, 30

Concentration and efficiency 14,15, 16,17

Somatic complaints and sleep 6 7.8 10,12

1 Introduction

In order to describe the course of an illness, methods to assess changes in
various parameters affected by the illness are required. In the fields of
psychopathology are psychotherapy these parameters mainly concern ver-
bal and nonverbal behaviour. Our task is concerned primarily with an
analysis of the course of depression, secondly with a prognostic assessment.
In addition to this, the method presented here should serve as an aid to
therapeutic procedures.

There are, at present, several self-rating methods of characterizing the
depressive state (Beck, Ward, Mendelson, Mock & Erbaugh, 1961; Lubin,
1965; Zung, 1965; von Zerssen, Koller & Rey, 1970). Here the degree of
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the depression is defined by the sum total of depression indicating answers
given to the items.

On the other hand, evaluations by the therapist are used. The IMPS by
Lorr, McNair, Klett and Lasky (1962) and the Hamilton Scale (Hamilton,
1960) are especially well-known methods of this kind. Others are the
Depression Status Inventory of Zung (1974) or the Present State Examina-
tion of Wing, Cooper & Sartorius (1974). Here the clinician assesses the
patient’s condition by means of a more or less structured interview.

Depression is generally not considered in terms of a one-dimensional
concept but should be seen as composed of multi-factorial aspects, whereby
the various components show differing degrees of severity. The fact that
these components change at different times, appears to yield important keys
to the understanding of the phenomenon of depression. This is the case, for
instance, with the attempt to ascertain the relationship between depressive
states and pleasant events (cf. Lewinsohn & Libet, 1972). To our know-
ledge, no standardized investigation procedure or interview exists in which
observation of the various components in comparable situations can be
made throughout the course of the illness.

2 Instrument and Procedure

The Standardized Interview for Depression (SID) was designed to enable
registration and documentation of verbal and nonverbal behaviour in com-
parable situations over a longer period of time. Psychosocial, emotional and
psychopathological features are touched on which (a) are characteristic of
depression and which (b) may change during the course of the illness.

The interview should fulfill two functions: 1. The degree of the specific
disorder can be assessed according to the answers given to the standardized
questions. 2. Systematic observations of verbal and nonverbal behaviour
during the interview can be made.

The method should allow the patient to answer freely. There is evidence
that categorizing free answers yields more differentiated information than
can be obtained from statements on a standard questionnaire. According to
Kohnen and Lienert (1976), a psychopharmacon showed distinct effective-
ness when the subjects could describe its effects in their own words (the
description being classified by experts afterwards), whereas no difference
could be seen between a placebo and the verum when a questionnaire was
used. Similarly, the possibility for the patient to answer freely may yield a
bf:tter basis for describing his condition. Like the questionnaire, the standar-
d_lzed form of the interview is designed to achieve a comparable stimulus
Situation for the patient. This means, of course, that significant aspects of
the interviewer’s behaviour can also be controlled. The possibility should be
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given of repeating the interview at regular intervals, so that intra-individual
comparisons of the course of the depression can be made.

Formulation of the questions in the SID:

The Standardized Interview for Depression consists of 28 questions. The
answers to these questions are rated on 30 nine-point scales.

The questions in the SID are formulated in such a manner that they can
be repeated word for word. If, in the interviewer’s opinion, the answer given
to a question cannot be assessed satisfactorily, he may ask supplementary
questions which are stipulated beforehand.

Explication and consent

Before the initial interview, the entire procedure is explained to the patient.
The form the interview takes, the fact that the interview is being videotaped
and the further course of events are pointed out to him. He is told that at the
beginning of each conversation he will be asked a list of specifically formu-
lated questions and, following this, topics chosen by himself will be discus-
sed. Furthermore, the patient is told that all documents, recordings and
conversational contents are covered by the professional code of conduct.
Later on in his clinical stay, he is requested to give his written agreement to
take part in the project and to consent to scientific evaluation of the data
obtained.

The SID takes between 5-15 minutes, the duration of the following free
conversation is not laid down. At the conclusion of each interview the
patient is asked about his main concerns at present. This is followed by a
free conversation which may touch on therapeutic or other matters.

Interviewer’s behaviour

In addition to the prescribed verbal behaviour while asking the standardized
questions, there are also several specifications regarding the interviewer’s
nonverbal behaviour.

Throughout the entire dialogue the interviewer should look at the patient
as often as possible. If the patient has a very quiet voice the interviewer
should be careful that his own voice does not become quieter or change in
intonation as a reaction. To avoid monotony he should raise the pitch of his
voice as seldom as possible at the end of each question.

After questions 1 (“How are you today?”) and 17 (“What have you been
doing in the last two days?”), the interviewer remains silent for at least 15
seconds. This is necessary to assess the patient’s spontaneous speech activ-
ity. During this time, the interviewer looks at the patient. After 15 seconds,
one of the supplementary questions may be asked.
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These behaviour specifications apply to the standardized section only.
However, the interviewer should keep the effects of his own behaviour, his
voice and the way he looks at the patient in mind during the free conversa-
tion also. :

Assessment of the interview answers and of behaviour

The answers given by the patient are rated on nine-point scales. In various
scales not all points are specifically defined, but to ensure uniformity,
nine-points have been taken through-out. The intermediate points may also
be chosen in the assessment.

Similarly, several aspects of the patient’s verbal and nonverbal behaviour
in the interview situation can also be rated by means of nine-point scales.
These include: quantitative aspects of speech activity, looking behaviour,
facial expression, gesticulations, and bodily posture. Moreover, a global
assessment is made of the degree of the depression by means of a scale
designed by Schwarz & Strian (1972). For a condensed presentation, sub-
scores may be formed.

3. Use of the SID

Interviewer’s behaviour and recording situation: It is most important that
the interviewer has conscious control over his own behaviour. This can only
be achieved by observing and criticizing his behaviour himself in the inter-
view situation at least in the initial stages, and when possible by receiving
feedback from uninvolved observers. The time during which the interviewer
should remain silent should be even longer than he himself feels necessary
and he should remember to look at the patient during this time.

It appeared that the problems the interviewer usually has with the stan-
dardized form of questioning can be overcome quite easily. Objective obser-
vers do not seem to find the situation as strange as the interviewer does
himself, so it may be presumed that the patient doesn’t either. To sum up,
several controlled practice interviews are considered necessary before a
series of interviews begins.

It is difficult to judge how stressful the fact of being videotaped is for the
patient, but presumably this situation causes no more stress for him than
any other type of psychological or medical examination.

Variation of the interviewer Each patient was interviewed by two to four
different interviewers. The standard part of the interview seemed to be only
minimally affected by this variation of interviewers. However, because each
Interviewer had his own preference of topics, the free conversation was
affected more significantly.
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Necessary time and personnel Assessment, for which at least parts of the
video recording are used, should be done as immediately after the actual
interview as possible. It takes about 15 minutes. All in all, each interview
together with the assessment takes about 30-60 minutes to perform. Apart
from the interviewer, a technical assistant is of the utmost importance to run
the video-recording and manage the documents and, perhaps, with the
appropriate training, to assist in the assessment as well.

Rating Scales Apart from questions 4 and 13, the rating scales are graded
from 1 to 9. Although some grades of the scale are not spec1f1cally named,
they may still be taken as intermediate grades.

The appropriateness of such intermediate grades should be checked for
each special case and for the representation of its course of progress.

In cases where no classification is possible 0 is given.

The interviewer should note:

Interviewer’s behaviour

The interviewer looks at the patient most of the time and looks down only
to read the questions.

The voice should frequently be dropped at the end of each question

After questions 1 (!) and 19 (!) the interviewer should remain silent for at
least 15 seconds.

Questions in brackets are those which depend on the type of answer given
to the question before.

Questions in the Standardized Interview for Depression.

1.How are you today (15 seconds)
Speaks spontaneously:

hardly very much |alot rather a rather little very little | says no-
stops lot little . thing at al
speaking

1 2 4 6 8 9
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2. What kind of mood are you in?
extremely |very good |good rather neither rather bad |bad verybad |extremely
good good good nor bad
bad
1 2 3 4 S 6 7 8 9
3. Was your mood changeable?
not at all hardly somewhat noticeable extremeley
| SO
ol 2 3 4 S 6 7 8 9
4. Were you in a different mood in the morning than in the evening?
distinctly ~ slightly | distinctly  slightly  |[distinctly ~slightly °*‘.;“8°t
worseat  another | ™! '(:ll i
worsein  morning |worsein  evening |time of day o
pattern
1 | 2 3 1 4 S | 6 7 8 9
5. Have you been feeling tense?
completely relaxed neither re- tense very tense
relaxed laxed or
tense
1 2 3 4 S 6 7 8 9
6. How did you sleep?
very well well middling badly very badly
1 2 3 B 5 6 7 8 9
7. Were you able to fall asleep without difficulty?
very easily easily middling without with great
difficulty difficulty
1 2 3 4 5 6 7 8~ 9
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8. Did you sleep all night long (without waking up)?

(yes) very well middling badly (no) very
well badly
1 2 3 . 6 7 . 8 9
9. How did you feel when you awoke? |
very well well middling bad very bad
£ 2 3 3 6 7 8 9
10. How is your appetite?
very good good middling poor very poor
1 2 3 5 6 4 8 9
11. How is your digestion?
diarrhoea normal constipa-
tion
1 2 3 S 6 . 8 9
12. Did you feel physically unfit or unwell in any (other) way?
no com- very fit neither fit very un- extremely
plaints at nor unwell well unfit
1 2 3 S 6 £ 8 3
13. In which way?
head throat chest stomach |sensitive |vegetative |any other
sensory changes
changes
1 2 3 S 6 7 8
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14. How do you see your efficiency?
very good good middling bad very bad
1 2 3 4 S 6 7 8 9
15. Do you tire easily?
|notat all hardly at middling rather very easily
all easily
1 2 3 4 S 6 7 8 9
16. Do you find even the smallest thing troublesome?
not at all hardly somewhat rather very much
SO
1 2 3 4 3 6 7 8 9
17. Can you concentrate (on things)?
very well well middling poorly very poor-
ly
1 2 3 4 S 6 7 8 9
18.Do you spend a lot of time worrying?
Notatall |very little little middling |alot very much | nearly the
whole
’ time
1 2 3 4 S 6 7 8 9
;9- What have you been doing in the last two days? (30 seconds)
Peaks spontaneously
l:::};‘sl)’ very much | much rather a rather lit- | little very little | says no-
lot tle thing at all
spﬁking -
1 2 3 ] 5 6 7 8 9
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20. Informs about

extreme |very much |alot rather a middling | ratherlit- |little very little | nothing at
lot tle
1 < 3 4 S 6 4 8 9
21. Activity
extensive rather ac- partici- rather pas- no activity
activity tive pation sive whatsoev-
er
1 2 3 4 S 6 4 8 9
22. Did you initiate any conversation?
very often often sometimes seldom not at all
1 2 3 4 S 6 7 8 9
23. How did you respond when someone spoke to you?
intensive respond- formal re- no re- rejecting
partici- ing sponse sponse, in-
pation differently
1 2 3 3 3 - 7 8 5 ]
24. What made you angry yesterday? |
agreat alot of quite a not much nothing at
many things few things all
things .
1 2 3 4 S 6 7 8 9
25. What pleased you yesterday?
agreat alot of quite a not much nothing
many things few things all
things
1 2 3 B s 6 7 8 2
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26. Have you had any difficulties or problems with other people?

none at all hardly any afew quite a lot alot

27. Would you like to meet with friends or relations today?

enthusias- greatly in- quite in- indifferent rejecting
tic terested terested
1 2 3 4 3 6 i 8 9

28. What have you planned to do today?

agreat alot of something hardly nothing at
many things anything all
things

1 2 3 4 5 6 4 8 9

29.1s there anything today you are looking forward to?

a great alot of something hardly nothing at
Many things anything all
things

1 2 3 - 5 6 7 8 9

30. How do you think things are going to turn out for you?

full of optimistic ambiva- pessimistic hopelessly
Plans lent : pessimistic




Appendix A2
Rating Scales for Quantitative Aspects
ofNonverbal Behaviour

(The scales are poled so that values are assumed to increase with depression)

1. Speech activity continuously 1
2. Interrupts partner very much 2
. !

3. Amount of time spent looking at partner much 4
5

4. Variability of facial expression seldom 6
7

5. Hllustrative hand movements (Speech-related gesticulation) very seldom 8
not at all 9

not at all 1

6. Adaptive hand movements, figdeting very seldom 2
3

7. Foot and leg movements g seldom 4
S

8. Changes of body position much 6
)

very much 8

Continuously 9
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Global Clinical Rating of Depression

considerably depressed

severely depressed

mania (inability to make a self-rating 1
hypomania — mania 2
normal — good tempered 3
normal — low-spirited -4
slightly depressed 5
clearly depressed 6
7
8
9

most severe depression (inability to make a self-rating)
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Appendix A4
“Current State Barometer”

InterviewNo. Date:

Name:

Please indicate with a cross on the vertical line your current state of
wellbeing. The highest point for an extremely good state, the lowest for an
extremely bad state. A cross in the middle would mean that your current
mood is neither especially good nor especially bad.

extremely good

extremely bad



Appendix AS
Glossary and Abbreviations

Glossary

Nonverbal behaviour The total of gaze, facial expression, speech activity, etc. These
are nonverbal aspects.

Elements of behavioural aspect are, e.g. single Action Units in the facial expression,
large and small movements in gesture.

Variables of nonverbal behaviour (or nonverbal variables) refer to specific features
within a behaviour. As an example, variables of gaze could be: direction of gaze,
duration of looking at the other, etc.

Parameters of nonverbal behaviour (or nonverbal parameters) specify the way in
which measures of frequency, intensity, or duration are used. For gaze, the
parameter chosen was relative duration of gaze at the other within the observa-
tional period. Another parameter could have been the average duration of single
looks. For gestural activity, the parameter GAR included a correcting factor for
speech activity.

Affect An emotion of shorter duration and/or greater intensity.

Affective state A comparatively lasting state of an intense mood. Also mood state.

Mood A shifting yet pervasive emotional feeling state of varying duration. Also a
motivational state.

Emotion Psychological reaction to and evaluation of outer or inner stimuli.

Gestures Illustrators and emblems (according to Ekman & Friesen, 1972); object-
focussed hand movements (according to Freedman & Hoffman, 1967)

Speech-related gestures Object-focussed hand movements with speech primacy
(according to Freedman, 1972).

Object-related gestures Object-focussed hand movements with motor primacy
(according to Freedman, 1972).

Manipulations Adaptors (according to Ekman & Friesen, 1969); body-focussed
hand movements (according to Freedman, 1972).

Abbreviations

VAS Visual Analogue Scale

SID Standardized Interview for Depression

GR Global Clinical Rating of Depression (see Rating Scales)
E Endogenous

N Neurotic

C Controls

AU Action Unit
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G%
$%
GAR
MIAK
AU12
REP2

Relative amount of gaze

Relative amount of speech activity

Gestural activity relative to the amount of speech
General facial activity

Action Unit 12 = smile

Facial repertoire 2
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Table B.1 Levels of significance for correlations with different numbers of

subjects
n p=.05 p=.01 Group
9 - - Controls
16 .54 71 Neurotic depressed
18 51 .67 Control values 1-m
20 48 .62 Endogenous depressed
36 34 45 Depressed patients
45 .30 .40 Total sample

Table B.2:Patient’s characteristics

Patient number (Pt), age, period of observation, ICD classification, and number of interviews

Period of observation

(days)
Pt Age Main study Post control ICD classification ~Number of interviews
Male endogenous depressed patients (EM)

& 46 0 296.2 25

6 33 92 11 296.3 39

7 33 47 15 296.2 21

8 30 43 13 296.3 20
13 43 46 - 296.3 20
14 33 47 18 296.3 18
16 48 38 - 296.3 11
17 29 25 15 296.2 13
22 45 68 5 296.2 20

‘Female endogenous depressed patients (EW)

9 45 98 14 296.2 38
10 po 152 42 296.2 49
11 33 120 8 296.2 34
15 47 66 13 296.2 18
18 57 46 13 296.2 17
19 39 78 - 296.2 23
20 70 44 13 296.2 17
23 67 106 - 296.3 20
41 3 113 § 296.3 21
42 56 111 - 296.2 24
43 L 38 - 296.0 11
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Table B.2: Continued

Period of observation

(days)

Pt Age Main study Post control ICD classification ~Number of interviews
Male neurotic depressed patients (NM)

2 30 119 6 300.4 6

i 34 103 6 300.4 6

6 34 66 8 300.4 ¥

i 31 85 7 300.4 i

9 29 117 6 300.4 6
11 26 95 6 300.4 7
13 40 37 6 300.4 7
14 43 107 6 300.4 4
17 27 94 6 300.4 6
Female neurotic depressed patients (NW)

4 44 112 1 300.4 6

b 42 79 3 300.4 7

8 30 64 8 300.4 7z
10 24 129 7 300.4 7oue
18 31 74 S 300.4 6
19 32 69 6 300.4 6
20 49 85 2 300.4 7.
Male controls (KM)
32 38 8 3
33 32 6 3
35 24 11 4
39 52 11 -
40 39 6 3
Female controls (KW)
34 66 11 4
36 63 8 B
37 65 12 4
38 60 4 2
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Table B.3 Psychological parameters at different states durmg the course of
depression.

Pers = Person, E = endogenous, N = neurotic depressed patients, M = male, W = female;
number refers to individual patients

INR = Interview number. Days of clinical stay. For follow up (either u or m), days count from
the first day of re-admission at the clinic

Subjective Wellbeing indicated on VAS = Visual Analogue Scale

State of depression = 1, intermediate = u, and recovery or relatively best state of wellbeing =
GR = Global Clinical Rating of depression

SID components: A = General wellbeing, B = Concentration and efficiency, C = Activity and
social contact, D = Positive emotions and future expectations, E = Somatic complaints and
sleep.

Note: (also for the following tables) missing data = —1.

Pers INR Days VAS State GR A B & D E

EM S 2 4 112 1 8 9.0 9.0 73 90 6.0
EMS§ 18 60 25 u 3 43 4.5 35 43 3.4
EMS 24 12 20 ] 3 43 23 40 43 4
EM 6 6 15 35 1 3 6.0 3.5 3563 3.8
EM 6 32 78 44 u 3 3.7 3.5 20, 43 34
EM 6 37 6 25 m 3 17 1.0 28 AD 1.6
EM7 1 1 104 1 8 9.0 9.0 9.0 99 9.0
EM7 14 47 25 u 3 43 2.8 235 T 34
EM 7 16 4 12 u 3 13 2 35 " A0 2.0
EM 8 13 43 72 1 § 33 6.5 50 83 3.0
EM 8 2 3 69 u 5 5.0 4.5 40 63 3.8
EM 8 19 10 39 m E 33 2.5 3.5 150 1.8
EM13 2 4 71 1 6 6.0 8.3 68 6.3 2.6
EM13 11 35 49 m 4 315 43 318 ey 2.6
EM14 2 b} 90 1 6 7.3 7.5 63 6.0 5.2
EM14 14 47 16 I 3 1.8 1.5 4.3 5T 3.6
EM14 16 5 0 m 3 2.8 1.8 3.8 T3 302
EM16 2 5 111 1 8 8.5 8.3 s BT 1 3.8
EM16 5 17 12 ul 4 3.8 3.8 S. 810 s 3.0
EM17 2 4 63 1 6 6.5 3.8 6.8 720 3.8
EM17 8 25 32 u 3 1.8 2.8 3.3 313 2.8
EM17 12 12 15 u 3 25 2.5 50 47 2.4
EM22 1 1 94 1 8 6.8 6.8 5.5 83 6.4
EM22 19 1 12 1 3 23 2.8 3.5 " 40 2.6
EM22 17 65 1 m 4 2.8 2.5 8:50 40 24
EW 9 3 7 110 1 7 7.0 76 6.0 .. %0 4.0
EW 9 27 74 19 1 3 3.3 5.9 3.8 70 4.2
EW 9 36 7 13 u 3 33 3.0 40 4.0 4.0
EW10 2 2 113 1 8 7.3 7.0 6.8 . 87 5.8
EW10 41 1 19 u 3 4.5 43 332,30 5.8
EW10 15 ] 12 u 5 43 4.8 3.8 137 Z.2
EW11 2 5 93 1 6 6.3 5.0 60" 67 5.0
EW1l 1§ 61 48 u 6 4.8 4.5 £ o TR - 4.0
EwW11 34 8 25 u 3 4.5 3.5 6.0 4.7 32
EW1s 3 8 92 1 6 6.3 8.5 48 7.0 6.0
EwW1s 13 66 22 u 3 4.0 4.0 40 3.0 3.8
EW1s 15 3 12 u 3 33 2.8 45 4.0 22
EwW18 2 4 50 1 6 5.0 4.3 68 73 52
EwW1s 13 46 33 u 4 2.8 2.8 4.5 33 32
Ewig 15 6 24 m 3 23 2.0 43 4.0 24
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Table B.3: Continued

Pers INR Days VAS State GR A B £ D E

EW19 2 E 89 1 7 6.5 3.5 5.8 S 4.6
EW19 22 74 18 u 4 3.0 3.8 8:00.5 8T 2.8
EW20 2 5 77 1 5 §3 7.5 63 7163 3.8
EW20 12 40 2 u 3 2.8 43 53 4.0 3.4
EW20 16 10 1 u 4 3.8 35 43 4.0 2.6
EW23 2 4 64 1 7 6.5 6.5 70 6.0 5.8
EwW23 19 99 18 u 5 4.8 3.8 43 47 3.4
EW41 8 32 113 1 7 73 x5 65 5.0 5.8
EW41 21 & 8 u 5 2.5 3.8 48 4.0 2.6
EW41 6 25 0 m 2 2.5 2.8 F3= 3.3 3.0
EW42 2 3 108 1 8 6.7 7.5 70 70 7.8
EW42 24 108 15 m 3 3.7 4.5 3500043 3.0
EW43 2 3 110 1 7 7.8 6.8 73 < 80 4.0
EW43 11 38 12 m 4 3.8 2:5 38+ 30 3.6
KM32 3 8 27 1 3 3.0 2.3 Yo ol o 3.0
KM32 2 5 24 m 3 2.8 2.5 3.0 4.0 2.8
KM33 3 6 24 1 3 4.0 23 4.3 Y 3.8
KM33 2 3 17 w 3 25 ZS 38 3.0 5.0
KM35 2 4 20 1 3 3.3 25 43 .30 1.0
KM35 3 7 18 m 3 2.5 2.5 2.5 " 3.0 1.8
KM39 2 4 9 1 3 2.5 2.5 43 4.0 2.4
KM39 3 7 6 u 3 1.5 1.8 8.5 ST 24
KM40 2 3 49 1 4 3.0 2.8 38 0¥ 2.6
KM40 1 1 45 w 4 3.8 4.0 48 6.3 3.0
KW34 2 4 74 1 3 2.3 2.8 435 1 33 3.4
KW34 4 11 6 m 3 25 2.5 3:3 7 R0 3.8
KW36 2 5 7 1 3 2.3 23 355 "4s 2.0
KW36 3 8 6 u 3 3.0 2.8 03T 4.6
KW37 2 5 13 1 3 4.3 2.8 43 43 2.0
KW37 3 8 13 m 3 3.8 2.8 40 4.0 2.6
KW38 2 1 20 1 3 2.8 2.5 335 50 3.6
KW38 3 4 18 1 3 2.5 2.0 3.8 47 34
NM2 3 29 75 1 5 4.5 .5 40 43 2.6
NM2 5 119 55 u 4 3.5 3.5 4.0 3.7 3.0
NM2 6 -1 40 m 3 33 2.5 3.8 43 22
NM3 3 27 78 1 6 6.3 6.8 7 k. Y 4.4
NM3 5 103 29 u 3 1.5 1.5 2.8 .27 32
NM3 6 -1 25 1 3 4.5 2.8 25 43 32
NM 6 4 66 108 1 6 6.8 6.5 63 6.7 6.2
NM 6 1 1 75 u 7 6.3 6.3 S iy 6.2
NMé6 6 -1 68 w 5 6.5 3 7 A Rl 4.6
NM7 3 28 111 1 8 7.0 6.8 70 8.0 5.8
NM7 6 -1 83 u 6 b 15 6.5 b W 54
NM7 Ly 85 23 1 3 4.5 3.8 48 3.7 44
NM$9 2 7 107 a 7 6.5 7.0 7.0 33 3.6
NM 9 6 -1 63 u 4 4.5 4.8 3.8 4.0 2.0
NM$9 5 117 58 1 3 3.0 4.5 40 5.0 1.4
NM11 3 29 85 1 4 6.8 5.8 40 5.0 44
NM11 6 -1 68 u 6 6.8 3.5 45 6.0 4.8
NM11 N 95 66 m 4 7.3 6.3 63,5 47 4.6
NM13 1 1 81 1 8 53 4.8 337 50 34
NM13 7 -1 y u 3 4.5 1.8 33 A3 24
NM13 5 57 33 m . 43 6.5 8.5 38 5.6
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Table B.3: Continued

Pers INR Days VAS State GR A B , D E

NM14 1- 1 99 1 8 6.3 6.0 65 4.0 6.6
NM14 6 -1 68 u 6 6.8 6.0 43 47 6.2
NM14 4 64 53 um 4] 5.5 73 3505 3.7 5.6
NM17 2 7 113 1 7 4.8 7.8 5500 B.F 4.6
NM17 6 -1 78 u 3 6.0 3. 48 47 4.4
NM17 5 94 47 m 5 6.0 33 38433 4.2
NW 4 6 -1 103 1 6 7.0 7.8 €314 73 4.8
NW 4 4 62 102 u 7 7.8 7.3 2.3 (183 6.2
NW 4 3 40 40 m v 73 7.5 60 6.0 4.8
NW 5 | 1 60 1 3 4.5 33 $3:5%.'50 4.4
NW § 3 18 19 1 3 53 4.0 3.041.3.0 5.8
NW § 6 -1 19 m 3 4.3 4.0 330 3.0 5.8
NW 8 2 ¥ 67 1 5 5.8 5.8 350040 3.2
NW 8 7 -1 36 u 3 4.5 3.5 43 4.0 24
NW 8 S 64 18 m 3 4.3 23 3327 3.2
NW10 1 1 91 1 g 7.3 5.8 7001 7.3 6.2
NW10 Y -1 68 u A 6.8 5.8 38 1 7.7, 5.0
NW10 2 7 66 u 6 6.5 35 535150 5.0
NW18 2 7 113 1 v 5.0 3.8 60 5.0 3.8
NW18 5 74 74 u Bl 5.5 43 40 3.0 3.6
NW18 6 -1 38 m 5 53 3.0 45 43 4.2
NW19 3 20 102 1 6 5.5 6.3 50 43 3.0
NW19 +4 42 61 u 4 5.0 53 §.0710:3.0 2.8
NW19 6 -1 17 m 3 25 3.8 48 .83 2.6
NW20 3 22 88 1 6 43 4.5 kT W 4.8
NW20 5 85 43 u 3 4.5 4.0 3.00¢:3.0 4.0
NW20 6 -1 43 m 3 5.5 23 335030 32

Table B.4: Nonverbal parameters

MIAK = General facial activity

AU12 = Frequency of smile

REP2 = Facial repertoire 2

G% = Relative amount of gaze at the other

$% = Relative amount of speech

GAR = Gestural activity related to amount of speech
Ratings

Mi = Facial variability

Ga = Amount of gaze

Spe = Amount of speech activity

Ges = Amount of gestural activity

Man = Amount of manipulations

(Other abbreviations see table B.3)

Values arranged according to groups and states of subjective

wellbeing

Rating
Pers INR State VAS GR MIAK AU12 REP2 G% $% GAR MiGaSp Ges Man
EMS 42 1 p - Iy LT 16 1 1 2827 < AT 9 VNS
EMé6 6 1 55 3 20 2.9 10 45 5 1895, §u 3.9 W
EMiZ &0 104 8 10 0. i3 24 4 09 7 W9
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Table B.4: Continued

Rating
Pers INR State VAS GR MIAK AU12 REP2 G% $% GAR MiGaSp Ges Man

EM 8 13 725 6 24 92 83 4% - S00NN 7 0. 7003
EMI3  Zi¢ il S 41 8, v4 Q7 P 834N S Y4
EM14 2 90 6 14 1% 55 56 41T 42,756 § 4§ NG
EM16 2 1118 28 28 L6 # 18 109.745 5 4, 4 T4
RM17 - 200 63 18 6 4 33 49+ 107.018; § .55 '8
EM22 %" 1 94 8 18 05 2t 36 46> 19148 6% 8. 8
EWS. - 3uba 1100 52 16 0r-x3 &1 408 25007 . 3. 45T 4
EM0 | 2.5 1 11348 44 N7 18 43¢ 62.5¢6 6 2.7 W
EWaL o XL 936 18 1253 ¥ o8 235 8. 49 "W
ENRS .30t 92 & 14 303 i1 g 25008 5.8 8 2
EW18 . 2./ 1 50 6 26 25S 88 3% 750uG 346 .5 8
EWA9 . Xk 89 18 ) o 49 335 67916 3 3% 7. B
EW20. & 1 7 R | i 1 0L 4 86 §7: :83.9:6 .4 454 8
EW23 2. 1 64 7 12 052 58 58 Mysc 7 a3 4
EW41 8 113 3 Oy %1 6 19 87 WA 8 OF
EW42 2 108 8 20 0F el urdl 4% 5087 7 WSS 8X
EW43 . 2% 310 - -2 24 OF 83 2387 66%  80.3.2 5 & 2 18
KM32 3 27 3 1) S 1R 89 SoEE. S8 233 386
KM33 3 24 3 23 128 ¥4 49 32 18853 2 4 4-4§
KM35 2 20 '8 25 121 25 52 §8L. 97543 ' NS R
KM39 2 o 13 4 4 48 Tha 93756 .4 5 4 2
KM40 2 49 4 35 12444 63 60 5064 4 4 4 4
KW34 2 7.8 L, L FREE 3169 " S0.03 7 4 6 KT
KW36 2% 1 7 3 36 18 4 28 STe 27.9:3.°3 & 304
KW37 2 13- % 680 23,9 63 361 24.5%4 215 6 16
KW38 2 20 3 51 12 4.5 A4 53¢ 32.3:4 4 4 4 (S
M-8 7 e A= 43T - 423 626252718
NM3 -3 78 6 26 33 3 98 A3 754k 66 4
NMé6 4 108 6 32 0 4 S i o e e
NMuT7=15377y 1118 12 el - AR e Yl gl
NMi9 2 1 197 -2 a2 0 4 2 178000 (76w 7~ B
NM11 3 85 4 29 ) p SR | 23 44 2984 44 6 S
NM13 1 81 8 7 0g 2 29 - 48 872165 i35 - &
NM14 1 99 '8 22 2y 6 40 50 4487 5 4 7 7
NM17 2 5135 - F 34 T 1 42 8.053 <% u3ind 8
NW 4 6 11 103 6 24 . Ay 15 39 1:604:1:6219 S:x 4543 3
NWS 1 60- '3 25 154" 4 77 0% 61.3r4 4 43 3§
NW8 2 673§ 19 33 41 627" 24.0)5151i41x6:16
NW10 1 5 Y | 22 3 4 40 305 . 38.5¢3 6 16T A S
NWi18 2 140 G PR 32 258 3 G2yl 646 T 5T S
NWA9. 3 102 6 31 b S 23 "o #3008 °4 WS ¥
NW20 3 88 6 16 2474 22 857136044106 216 7
EMS 18 u 253 21 o sl 5366 - 40013521 1031285 &
EMI6 - 32 44 3 23 7 4 27 W ARNLE S a3 B
EM7 14 n 25y 13 L gt L B e e P R
EM8 2 - u [ i 25 3938 - IS 59 3
EM14 14 16\::3 6 2 12 49 53 600,64 586 7
EM17 8 n 8323 29 s 84 45 - SSB 54 A5 ~§
EM22 19 a2 3 K 7 ) R 46 484 6724 2::4,54 7
EW9 27 u A9k 5 19 . 2 A2 524 43195 6 4NS
EW10 41 «n B3 21 8 77 6885 64ES 4::2:83 9
EW11 15 n 48 6 25 0 4 3085 2468 48 4
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Table B.4: Continued

Rating
Pers INR State VAS GR MIAKAUI12 REP2 G% S% GAR MiGaSp Ges Man
EW1S 18:48n 22:83 13 S od 65", 39 § 285 4 242 6 (6
EW18 13 n 33 4 31 A 70! 58 ¢ 743 4 4446 6
EW20 12 n 2753 15 St 63 64 899 3 w2 2 6
EW41 21 875 5 5 8% ‘31 535 41 1196y 4w4 6 3
NM2 § 55 4 10 i e | 10440 % 452 5; 65 6 8
NM3 § 29°¢ 3 3885 145 4 55 38 7694 4 3 4 6
NMé6 1 25007 36 o . 5 75 18/ #1222 6 TmT 8 6
NM7 6 83 6 8 Oh 42 2991:36 * 10006 SuS S 7
NM9 6 u: 63 4 465 A4 7 291330 #6999 S SwS 6 ©
NM11 6 68 6 23 45 8 117 45 51595 4ps 46 O
NM13 7 73 3 12 1% 4 393 44 4 585 4, I3RS B 3
NM14 6 68 6 23 4 4 27 4 3216 4 4 8 7
NM17 6 n 78 =3 19 y PR 4 42 6428y 6
NW4 4 102 437 22 TR 168241 4R:3 6 64 465
NWS . 3u'n | ittt 30 113y B8 227y 41,54 41 S
NW&8 7 363 18 VoIt s 48 56 5735 3 4 4 4
NW10 7 n 68 7 19 Riesh 10470016778 =T Fen@ 08
NW18 5§ n 74 4 35 T ] 25 '865:20.0:5, 5.5 87 W6
NW19 4 61 4 27 S 4 41 56 3484 4 4 5 7
NW20 § n 433 34 6116 425 T8l I8 T As-FS 1§
EM S5 24 m 200 3 23 641 b 85 . CHBLEr 608 3 S eSS
EM 6 37 m 2503 2647 101252 15978 & V658 SIS s
EM 7 16 m 124°'3 15 6 4 32 6% 5 25.0:8: 54/ 6 46
EM 8 19 m 39 4 26 3 4 23 26041000 5 54815 6
EM13 11 m 49 4 42 1 4 56 56:1123 5 41444 "5
EM14 16 m 0F 3 3 1 T 59 .66, 8644 4,353 5
EM16 S5 m 12 4 26 hid 3 62 ' 38IG117.5 3y 403306
EM17 12 1583 21 Wit 82 45 4684 5 4 5 6
EM22 17 m 1 4 21 0,28 48 . 531 24.0 5; 4 454 15
EW 9 36 m 1343 32 4 4 94 ML 905 3 S 4SS 6
EW10 15 w 125§ 29 s TR 55 66 4845 5 2 6 6
EW1l 34 m 250. 3 30 14 4 5 8% 0103 75906 8
EW15 15 m 127 & 24 A 8 76 35 7.7 3 444§
EW18 15 m 247 & 29 4i 3 78 - 4647 51.6 .5 37416 14
EW19 22 m 18 4 24 9.8 66 43 9064 3 4 4 6
EW20 16 m 14 4 14 3.4 34 .67 i+ '58.5 6, 414 6
EW23 19 m 184 § 4 ) | 46 23 938 9 4
EW41 6 m 0t 2 14 10l 50 895 133 § 4,204 S
EW42 24 m 150 & 280 I 34 402563515 AT 3
EW43 11 m 12 4 29 Diiv 62 J8i 87.3 5 40245 16
KM32 2 m 24 3 27 2es 5 54 54 7462 4 4 2 2
KM33 2 m 1748 29 613 73. 3000647 4 4 414 5
KM35 3 m 18 3 23 10 3 64 .68 ,79.04 234 4
KM39 3 w 613 9 2 4 39 7% v123.7:6 .62 474 3
KM40 1 m 45 4 257 2@t # 37 49 038§ 65 A 2
KW34 4 w 6. 3 45 14 7 23 B0 L 6L S 6. A6 i
KW36 3 m 64 3 274 18is 5 66 61 1454 44 5 5
KW37 3 m 135 & 29" 18.% 3 71 43 . 31.64 4.5'5 4
KW38 3 m 18 3 418 184 3 55 S84 E 3083 51456 8
NM2 6 m 40 3 8 442 17982::39.6:.4: 7.0 40 =4
NM3 6 m 250 3 420 1088 50 44 7654 4 5 4 3
NMé6 6 m 68 5§ 26 20046 829 6054 6 66 46
NM7 5 m 23 .3 14 Sl 27,063 3T 8 TS S
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Table B.4: Continued

Rating
Pers INR State VAS GR MIAK AU12 REP2 G% $% GAR MiGaSp Ges Man

NM9 § m 38.© 3 31 9L 1S 22028 FANI S AESTEr 58
NMi1 § m 66 4 12 2554 165749 H300 65505 T8
NM13 § m 3343 6 1 1 40 52 2786 4 8 5 4
NM14 4 m 55 26 8 6 50 53 12646 5:4'7 4
NM17 § m 47 5 16 2f %4 91140 W12 I 65i4.5 b
NW4 3 m 40 7 10 2513 390165 $596:4:6.4°4 ‘b
NWS 6 m 19,913 3% . 231 -re 65 70 4674 5'S5S 6 4
NWS8 5 m 18 3 18 8- "4 64 62 3234 4 4 4 6
NW10 2 m 66 6 18 A% 3.3 255:22 » A8 S LSS 6 8
NW18 6 m ag s 14 2ran 27 44 21694 4:5 5 6
NW19 6 m 1743 25 35756 421°36 & 60,7 3 " 45576 . 6
NW20 6 m 4353 17 N 465152 H1%F 47 352'3 rH

Table B.5: Frequencies of occurrence of single Action Units (other
abbreviations see Table B.3). Values arranged according to subgroups.

Action Units
Pers INR State VAS 142 412 9 10 14 15 17 18 20 23 24 28
EM § 2 1 112 ) R S B ) G 30 0 Gl O B i ol
EM § 18 u 25 6 1 5052 129 0 & ULB8h 0
EM 5 24 m 20 68 602 EET O 2 R0y 0
EM 6 6 1 55 1 32 40 FOHLFS T S0NE 0 SR D
EM 6 32 u 44 8 570 S0 - ONORN OF Sk 00 10D
EM 6 37 m 25 1 11090 107 .@F] 1#&" O 00
EM 7 1 1 104 6140 0 0230007 0005 0 80 051
EM 7 14 n 25 3 0:°5 0 0 30 G0N 05k B OTIR
EM 7 16 m 12 3 F640 73 £50 T Q08 5 0% i 0 0S80
EM 8 13 1 72 1 028 0852 @0EE 0F 8 D0 S
EM 8 2 u 69 2 008 A0 O RET 0 % - @I9H
EM 8 19 m 39 1 3 3 0 208618 @R 0V @ DD ES
EM13 2 1 71 1718 890 0 16705807 2 G0t
EM13 11 m 49 2 118 M0 SR O @8 012 012 0
EM14 2 1 90 1 e ) S SR g L | 06 0 0v'2
EM14 14 u 16 1 020 FONEL QR0T S 0Y 8 0, 0N
EM14 16 m 0 0 0010 1 e G0N 09 UT0REe
EM16 2 1 111 0 s R 0 R Bt L e e 3R AVES
EM16 5 m 12 1 0.5 0 QU7 N0eY 250 Q0 0N 0N
EM17 2 1 63 2 v 0 %6 10 DR P 0.0 3Eey
EM17 8 u 32 8 L 930 w2 1= 2i0 j R g Wiy iV
EM17 12 m 15 2 S R 2Rl e ) e KR | XSE T
EM22 1 1 94 00708 080 050 8 15 el
EM22 19 u 12 3 310000, 20K 20, 843 2L 2 g8
EM22 17 m 1 0% 00 N 0 00% 0" & § 1]
EW 9 3 1 110 8 1.°07% 1 1 00070 2 0 30
EW 9 27 u 19 d4 =040 PN A0 G000 @ W 0L
EW 9 36 m 13 w 22 B AL 1 I | 0 @620, 0 1T 010
EW10 2 1 113 6111 BB T3 0 @28 E O 18 0 LY
EW10 41 u 19 5 1 910 Q85 00 09 -0 6
EW10 15 m 12 14 " 44300 200 4075 -2 8 0 06
EW11 2 1 93 5 § 10 030 0088 0% &0 OFiE
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Appendix B
Table B.5: Continued

Action Units
10 14 15 17 18 20 23 24 28

12 41219

State  VAS

INR

Pers

XANTONON =O=ANOCOOO™O =T mmrerANAN~AN~—"OCOONONOANVYVANOCOOOOOOO=m=mamMmOoOoOQ
COOCOC OO OO O OO OO OO O OO OO MNOO O OO OO OO O OO =-OOOOOO0O OO0 OO OOCOOO ™M
51001.I.0002000m02000000000000200010006010001906101421
.,I.000068000001000030000012000000165101141000000003011
OO O ~O OO OO OO ANOOCOOMNT=OO-OOOOOMOO~TAANTOOOOOO = MOANOOO
OCrm=AN NV ~=OO=O=OO OO OO OO ™= mmOO=O OO O mOMNMNWNTHIOOOOOO=OOANOVWOO ™

CO™O™mOOOOOTmANOOCOOO O OO OO OO ™= rnNOOMTO~-OONOOOOOOOUVMNINMNMNeEOO ™

COOCOCOCO™OOO OO OO0 O OCOOOOO OO OANOC OO O OO OO OO0 O =OO=-O=mOOOOOO

0435422419053030800009122620422294833828274341012005
LR R R R R R R

6312001..0053220100010O0300001000001002231000003842000

HO=MNANTANO=MNTOOO=OANNMLEODOATNNNLNAMNOMNMNMNMOOTANRNOSO N =OANNNVOO ™
— - i R v e e e

8 222 BNVOBRNONMNORONUNOXANVNXV™=MNMN

I R T — i — e — R — e — e I — T — e e T T — O — BT — i — R — B R — I — B — R — RS — I — A
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Table B.5: Continued

Action Units
10 14 15 17 18 20 23 24 28

14241249

INR State  VAS

Pers

OV =MNOOT T NeEO=-OrrMemOOOOO"INeEAN=ON—OOMO
OOV ™mOEMNMOMOAN—O~OROOONOOOONOOOOCOOO—-OO
O ANTOOOONNOMNTOMNOO~ANOOOOO=mNOOOOOMN=-OOO

~
2”7000000101100100101000000000000000

-HAOANMOO=OoONOMmOOOOO==OMNANO=OR~=r=ANNO=MN=O O
COANTOOOOOOCO=OOAN—OOAN™"=AN=~"OOOONO—~ANMNOOO

OCNOOOOONOCOMONAMNANOOOO ™= =OANOANANN—=ANNNTOOO
COOCOOCOOOCO OO OO0 O0OOCOCOOOOCO™mOOOOOOOOOOOCO

-
420002200453“02210102002001100432446
Lol

NNV ANNARNDNNODNONND O

I — T — i e — e — e — e — e A — e A T — A — i — B — B —

NNV N N=O0TANAODNOTNON =N 0NN ANANNONTON NN

s ek e AN S B L T
355555522522222222200000020000000057

Table B.6: Centroid values of Action Units within clusters of facial patterns

CLUSTER

I

I

AU

a3
.06
A2
.04

A
.03

% eReghd i .18 13
.07 .06 .09

.10
.04

.09
A1
(11
.10

A2
il

.03

.01

142

.10
.10
.10

.06

.02
.01

.20

% by
.04

42

+15
J1

.03

12
20

.01

.02

30

47
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Table B.6: Continued
CLUSTER
I I I v o A
AU % s X s X s - s X s
14 .01 .03 .07 .09 .02 .05 .03 .05 45 . 174
18 .04 .05 .03 .06 .01 .02 .03 .07 .01 .02
15 .01 .03 .07 .09 .01 .02 .03 .04 .02 .03
17 .03 .07 .03 .04 .03 .04 .03 .06 .05 .08
23 .02 .05 .04 15 .02 .06 .01 .04 .01 .02
24 31 .34 .06 .09 .05 .07 .10 12 .02 .04
28/32 .06 .14 16 .16 .07 .08 .02 .03 .05 .06
s .00 .00 .00 .01 .00 .01 .01 .02 .00 .01
10 .00 .00 .04 .07 .04 .06 .04 .07 .05 .07
Table B.7: Grouping of individuals into clusters on admission,
discharge and follow up. Clusters 1 to v = arabic numbers
Grouping on
Group Sex Pers. Adm. Disch. Follow up
E M 5 1 4 2
6 2 4 5
7 3 2 4
8 2 9 5
13 2 2 —
14 ) 5 3
16 2 o —
37 ¢ 4 2
22 Z 2 2
E w 9 3 3 3
10 2 3 4
11 2 2 4
15 2 4 2
18 2 4 5
19 S 4 -
20 2 4 4
23 1 4 -
41 1 4 N
42 5 5 -
43 3 3 -
N M 12 4 4 +
3 3 4 4
6 3 3 2
7 1 4 1
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Table B.7: Continued

Grouping on
Group Sex Pers. Adm. Disch. Follow up

11
13
14
17

10
18
19
20

AN LN UUDEVGSAEDSIDND

33
‘35
39
40

36
K
38

AN HE BB DBDDDUWWOBUUOUUOUBEBDNDDNDDND WD =
B N N N e N N Y T S L I I o

Table B.8: Gaze and speech of patients and interviewers

Relative amounts of gaze and speech activity (in %) and rating (rat.) of patients’ gaze and
speech behaviour. I = interviewer, P = patient, st = standardized, fr = free part of the
interview. —1 = missing data. (Other abbreviations see Table B.3).

Gaze (%) Speech (%)
Interv Patient Interv Patient
Pers INR Days VAS GR st fr st fr RE o gt o4 50 a0 Rt
EM'S§S 1 1 -1 8 - -1 4 12 4 L R X, SRS Y SRR § Rat |
EMS§S 2 4" 1142 8 86 81 28 26 v s & FERU i IR AN b 7
EMS5 3 6 108 8 87 95335419 7 el | e & S ¢ 7
EM S5 4 811308, |\ 893 97 28 9 70514 352036 28 7
EM 8 -8 1443020 vig 194 Q72T 1S Lol bl i o e b 7
BEM: 5 (€110 98 ) 04 90 . | 3 7007 441 - 14 21 7
-4 W bl SR ey (1 ol S ¢ & feah. e - A I« e 4 G | Y g 7
EM. S8 1 38 (1027 8" 91 87 34 20 e L IERES . e T RO £ 5
EMS§S 9 20 100 8 9 96 381" 20 S Ua4 3T 40 51 3
EMS5 1070 280 103 57 1§ 190 859 5 7 4A9< 97 51610 7
EM'S 11 5 28" 96/ '8 88 89 28 29 §ad 28 Sk 58 7
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Gaze (%) Speech (%)
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EM.S 1% ¢332 090478 490 B2 A8 5017 9 %41 403y " agl ! 9 5
EM:S 46 A6 (¢27'3:.8 .78 -1 71 -1 3 12 -1 74 -1 ¥
BMEeS AW 403 138 b 3 89 91 51 68 3 218083 48 88 S
EMiS 48 060 1123 13y 87 D5 183 1y $ 746 w9 66 9 3
EM § 19 1 2829 i3 B 96 55 1569 35 1b'pndd 104 ' 72 3
EM 5 20 3 t:2%0 '3 106 90 48 41 3 A3 B HAS 568 3
EM § 21 S N8R 4 Ve 86 42 60 3 6 43 465 450 5
EM 5§ 22 8 vi2d 1 308 94 57 ;264 3 i 0818 iSh 66 3
BMIS @3 40 4300 3593 84 36 53 3 SHR2 28 158 47 3
EMiS 28 202502065 3 ¢ I 98 45 45 b b WY Do IR 3
EM 6 1 1 (6l 41§ >89 el s BT fuel el 16 Al v6l | =] )
EM 6 2 6 Tiafix. 85 V6 63 27 40 5 9 8 58 63 5
EM 6 3 8 60y § nad 84 -1 2§ 5 -1 16 -1 63 5
EM 6 4 11 4413 + 96 91 :82:133 3 § 50130169 S 2
EM6 § i3 a3 ' 3 1,88 88 (33 .11 8 5 13 rd8 68 W6F 5
EMi6 a6 (5 WodS (g 3 1 90 87 10 4 bR B BRSNS 5
BMi6 7 - o188 pns% i 8y 88 85 10 4 7 w11 a3 5457 34 7
EM o6 8 w0 588 ¢ 3 478 76, W okl 8 W Rl IO 1R LR 7
BMVIee 219 a2 czadit 3 B6 84 10 10 3 12 RS il 5
EMi6 110 @5 0cdl 133391 N e B 3 w12 wedd ol A3 5
BMi6 4l R ri32:50.3 598 84 22 29 R I e | 5
EME6 42 529 149 15§ 8] I8 73 9 818 vel3 29 28 5
EML648 536 iyd4 109 7 91 69 6 6 AR LT R R 7
EM<6 28 431255 18 67 90 12 16 S G ignci28 v 33 238 3
ENCG 0 50 % 521 8wk 816 021 RS | 0L S T SR 5
EM 6 23 8V 35 1 184 88 77 29 ol 47 5 8 .28 52 ' 38 9
EM6 26 64 46 3 98 -1 24 22 & v AREIR6! G2 0 3
EM6 32 78 4 3 97 L G A A R IR T TR o
EM'6 33 485 :45 /3 1 98 89 ndd widd 5 . 10030 44 34 5
EM6 34 92 40 3 -1 94 -1 34 5 - 3 n=l 58 3
EM 6 35 AL U SRR | -1 20 S0 -1 8 (4d6 TS | 3
EM 6 37 R et R | -1 15 19 bR 1 7 Y 5
EM7 1 1 104. 8 88 100 24 37 S, 2l 10 wdy | A 4 ) 7
EMIVZ 02 532 2250« .35 4729 89 46 60 3 6 viadf ok 91 3
EMiT 3+ 021 il s g T8 92 48 36 Y A6 Gidl el 163 3
EME7 068, 226, 5028 44 3.0 93 96 49 51 5 14530 oR - 3¢ 5
BM 736 128 2:2837:3 195 84 46 49 8512 ey i3 g 5
EMS 7 480 25295 26 9 90 45 56 Sin b uadl 583 W40 5
EM-7 =8 133 021844 2 1 90 98 42 44 3 w3 a3l 54 .48 5
EMi7 &8 235 12613 .96 88 48 53 § 011 4530 266 A8 5
EML7 39 187 42843 1 69 D6 /39 5 37 5 3 10.:018 160 H2 3
EM7 11 40 24 5 93 88 37 45 3 b a3s 867 99 5
EMeT 32 282 ;1245 '3 1 97 78 43 4 d - B A h ]
EM:7113° «44' 12513 /88 72 38 - .58 3 310 761" w60 " @2l 5
EM7 14 47 25 3 90 90 47 42 S AL 68 b 5
EM 7 15 1 10 3 8 -1 48 53 $ 1113 Lt 498 80 3
EM 7 16 4 seld o 3 W89 93 192 +4:62 Sip 1S wnld. b7 | G 5
EM 7 17 6 wilT 3 82 o=l éiisl 3 8§ -1 62 =1 &
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EM 8112 Y36 SRR G 94 ©33 ©%39 3 2105526 Sul Q7 74
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EM13 .12 139 Js.53 04 .83 93 ~ 78783 28305523 330160 4
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EM14 2 S RGP iGnifer St 97 56 46 S 15 14 41 44 4
EM14 3 8 88 6 85 95 <853 V545 4 516 %527 w45 46 4
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EM14 § 15 [ PH63, 1558 FHE6 91 2837 "948 4. % 134518 U358 66 2
EM14 26 49 R305" "6 84 98 39 44 4.-510 536 Y52 - 563 4
BMI4 S5 990 Wegq LIS T80 9% 37 44 5210 *521- 1562 - 163 2
EM14 '8 = %26 4¥31 " 3 “780) 99 46 40 4 8 533 =S54 47 4
EM14. ~9: V29 413 5 4 1591 -1 32 -1 S B B A | 3
BM14 512 . R0 %13 443 P28 90 43 42 4 211 <530 W50 351 4
EM14 13 43 14773 34 99 48 40 5 513 VELS . 82 w67 3
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BMEG o8 31 :tZ 713 27 A3 61 S8 3 16 36 S B 8
EM16 10 34 2 3 91 84 52 S3 5 16 40 50 43 S
EMIE 11 38 »:6 13 169 | F7 46 86 =4 24 <50 42 3¢ %
MY ot vih oS 08 LT a9 28 49 uS 516 w42 0. %% (8
ENIT 72 o w63 0 6 +83 80 88 86 5 o1l ¢80 W0 5T oS
EMIZ '3 o8 <45 o5 178 RS 49 vAd s 220 718 46 3. ko
EMIZ 4 021, 5B +iS 579 8B 9 160 455 421 426 23 64 1 S
BT o8 118 086 ok VSR 6L T8 186 i 324 i46 91 B8 S
BT & a8 o3 wrd 86 £90 6@ 90 i 130 (98 8 S5& ¢ 4
BMIY 13 @2 85 a3 168 176 95 067 tu4 726 125 S5 68 B
EM1? of 25 232 13 783 AL 84 73 344 32 035 A5 & ¢ 4
EMI7 8 ol 01 13 469 590 80 64 ‘4 20 23 43 63 - @3
EMIE 10 of 20 i3 273 84 88 <78 14 19 085 B ST o4
MUY 10 58 o848 613 279 189 4@ 85 ¢S 130 <AL S0 . &) ¢ 4
BMIZ 13 22 145 1:3 ¢80 <85 @ 65 08 124 007 A4S 47 4
BRI a8 05 o146 113 vl 085 b 08 (04 -4 187wl 88 ¢ oA
BN o Al oM :8 102 197 36 80 106 itk (2L W6 AR 8
BN 8 o5 G285 ri4 194 188 0% 32 9% 01D 137 ¥ 33 oW
BN 3 9 -89 (16 89 100 49 130 ;4 (18 .49 41§ o
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Interv Patient Interv Patient
Pers INR Days VAS GR st fr st fr Rt ougt tife: Aokl e Rt
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EW20 17 13 1 93 100 S5 38 5 8 75 88
EW23 1 SR 5 85 99 "6 1 19 AUR- Y. 28
EwW23 2 4 64 89 100 S8 53 11 o MES R |
EW23 3 8 59 86 99 94 22 13027 AR 8

20 ¢81° 23 21
18 24" ‘25, 37

EW23 19 99 18
EW23 20 106 14

65 99 46 37
70 B9 3130

NN WWUuhwuununoNNesrpWwWWwWwuuuuuoauuyywWwhbhWuasNBABBENINYIRUOUOUOAADA S
NUuaubdbbdbMDOAaNUNNOYOAUUBADBRPLWLOUWSARRADIRDRPUOUBDBBROUBAWWANA,OULVOUOUNDDWARDRRARWOSL
—

(=]

-

—
NANNNANLAUVUUANOAONYNWANIAWUNDNWWWWWWWNBANDADRLVLOLUORARRR,UUOANGOBABIADLDLOUADLSLSSL

EW41 1 | PR 89 97 59 66 pamts e R
EW41 2 . oy 90 100 61 S5 12511 - 5% 85
EW41 3 8. 421 80 93 61 273 S e R )
EW41 4 11 16 86 97 41 59 S 14 77 /74
EW4l "% 0 13 88 -1 46 -1 6 -1 68 -1
EW41 6 25 0 91 97, 90 189 9 -22 %% @
EW4l 57 39 . ig3 85 98 27 41 10" 730 3829
EW41 8 32 113 85 -1 6 -1 12 -1 19 -1
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Table B.8: Continued

Gaze (%) Speech (%)
Interv Patient Interv Patient
Pers INR Days VAS GR st fr st fr U SR, SR - Rt
EW41 9 43 83 6 87 -1 59 -1 6 129 =1 30 -1 6
EWAal 10 87 452 16, 80 99 68 76 4. 4181 .86 39" 32 5
EW41 11 60: 83 7 86 -1 54 -1 s 21 -1 42 -1 5
EW41 12 64 30 3 92 96 56 67 4 11 20 68 68 3
EW41 15 85 0 #2088 98 59 W51 4 15 245 61 76 4
EW41 16 92 () R (R e 93 50 48 35, w20 V@787 40 4
EW41 17 99 14 7:5; 181 96" 61 282 4 20! 1527 33 24 6
EW41 18 109 11 4 88 91 49 57 5 3194 146" -39 38 . |
EW41 19 113 4 5 90 94 58 70 4 24 36 49 33 4
EW41 20 1 42 2t 290 97 45 47 54 R201 <24 A TR 2
EW41 21 5 8 §: 285 82 53 .89 4 1267 129 41" 51 4
EW42 1 1 107 8 74 64 45 32 3 9 9 49 61 5
EW42 2 3 108 8 189 94 31 23 7 14 14 45 60 5
EW42 3 i 513 L | 84 22 28 7i 018 a2l 41 29 5
EW42 4 8 112 8 89 96 29 132 S 18 wB1- 3T | 86 5
EW42 § 10 88 S5 165 75 18 24 5 8 19 47 24 5
EW42 6 12 106 8 70 98 11 15 7 FOCEDa BT S5 5
EW42 7 15 87 118 185 971 4§ 29 74 3127 5215 49/ 29 7
EW42 8 087 i8S 97.:¢86 6 7% 430 v 20% 297 - 37 5
EW42 9 19 87 18 799 97: 255 21 34 5104 435" . 55 23 7
EW42 10 22 77 5184 k98 9% 17 42 7 881 54 35 §
EW42 11 24 58 8 91 89! 12 17 S 8 126 43" 37 5
EW42 12 26 52 8 87 93 38+ (2T 7 76099 ‘48" 37 7
EW42 14 31 58 5 88 922 40" 41§ 5 Sl sl S5 48 7
EW42 15 33 58 51 582 88::15: 719 S§7 112 188 8. 12 7
EW42 16 43 53 8 86 93. 90 1417 S 2147 226 42 35 7
EW42 18 ST P78 T8 96 27 027 7 10 18 40 42 5
EW42 19 64 50«5 789 48 19 20 Ta. 2131 237" #8Y . 35 5
EW42 20 71 49 415 sk 52 11 9 5 7 20 48 31 7
EW42 21 78 T84 115! £9D 90 10 18 5 94 p3F BT 3% 5
EW42 22 85 54 ;135 192 924827 51108 367 4Dt 29 o
EW42 23 92 153 3. 191 9326 152 55 P15 0388 387 23 A
EW42 24 108 15 35 592 82 34 35 S5 v120 220 R0 43 5
EW43 1 1 85 6 80 95 40 36 L Aol & SRS b A SR v 3
EW43 2 3 110 75383 96 AT 38 LIRS AT e ; -
EW43 3 6 96 7 19K 93, 12 <30 ] 81020, 81" 7% 3
EW43 4 10 ST i 893 87 16 11 67 uldi 1491 671 48 5
EW43 § A7y IS S48 87 30 24 6 10 18 47 44 3
EW43 6 22 58 3 76 95 8§ 42 S 8 6 76 81 2
EW43 7 24 45 3 78 100 46 47 4 8 8 @8 77 2
EW43 8 2% 1875 9331282 99: 55 45 -+ 8 8 72 .81 2
EW43 9 31 807« 3il 483 98 61 46 4 7 5 81 84 3
EW43 11 38 1243014 288 85 62 68 311586 76 63 2
KM32 2 5 245 830471 95 54 45 4° 170046 54 6F 4
KM32 3 8 2T 435490 87 59 67 2755181 520 53 56 3
KM33 1 1 203 TR 92 85 .77 4 21 14 29 48 S
KM33 2 3 1722 34 579 L h e W 45 21700160 30 $1 -+
KM33 3 6 24 3 84 -1 79 -1 & w205 eli 3% =1 4
KM35 1 1 39 b, [N ¢ 90 51 49 4. T 140" S0 .74 5
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Table B.8: Continued

Gaze (%) Speech (%)

Interv Patient Interv Patient

-2

Pers INR Days VAS GR st fr st fr 8ty

-2
«
~
P

KM35 2 A5 2 88T 89320 .45 N D17 858 78 5
KM35 3 T AL L0 B 97 64 57 2 14 8 63 81 3
KIS W 137 3237 %3 80 99 60 61 4 431 14 62 78 4
KM39 1 1 10 3 86 8.5 A5 6 8 20 76 64 4
KM39 2 4 PR 30186 96 48 53 L R s 5
KM39 3 7 853 BT 96 A% 156 6 o 0L TR 4
KM39 4 11 205888 99 4% 53 4 7. ald ! TP 8D 3
KM40 1 1 45" 84 - B% o Nl 6. 11730 49 78 5
KM40 2 3 M9t e 82 99 63 50 4 LRty | IR | 4
KW34 1 1 ) ot g ) 89 31 20 6 9 Rt 726l 4
KW34 2 4 7 A3° .90 9 31 40 7 8. Y. EY oL 4
KW34 4 11 6 88" Be 9923 40 6 14 23 60 ' 70 4
KW36 1 1 %37 T4 97 60 44 B A3 65665 4
KW36 2 3 e B8 - 8% 99 78 62 <A T < F AN 2
KW36 3 8 i S | 97 66 45 w20 118" ey 62 4
KW3¢ 4 11 -3 3 80 95" 78 DI 4 R 19 495 6L b
KwW37 1 T4 53 B 98 64 74 3 R§ A3 8250 4
KwW37 2 5 137537 84 99 63 67 R, RO 25736 49 5
Kw37 3 8 137 #3: 84 98 71. 70 e B ¢ | R - G | 5
KW37 4 12 A ES 63 99 58 ‘64 2T A58 4
Kw3g 2 30043 84 98 44 52 4 -14:.:20 83 62 4
Kw38 3 4. a8 E3 80 92 55 46 g AR a0 8500608 4
NM2 1 /.89 6. 88 99 16 W2 6 8 R b 4
NM 2 2 RN A e S | 99 -1 7 6 -1 14 -1 54 5
NME2. 538029 v P8t 8 90 99..24 .16 e - DI b R, b 5
NM2 4 63 55 4 93 -1 9 - 6 7 -1 54 -1 4
NM.2. 8. 119 . §5...4 88 99..10 1413 6 11 21 40 42 5
NM2 6 -1 40 3 93 s SR 1 sl A 62 453 4
NM3 1 B 880000 B8 99 58,43 4 81611\ 63 26 3
NBE3 -9 10 3845 .86 99 52 46 4 15 32 34 44 4
NM 3-8 27 . 78 "6 - 82 99 35 -4 6, 2 SE a8 ST 6
NM3 4 54 24 3 82 99 38 .34 SR R TS L ] +
NM 3.5 103 29 i3 .89 99 55 42 G b e LR e 3
NM3 6 -1 25 3 91 59 50 : 54 4 100 13 44 68 5
NM 6 1 s ks ol o el ) o SRR Y | 3 2RSS TE 8 9 7
NMe6 2 CSHNE | SEARR AN | R 5 -1 6 25" =519 -l 6
NMé6 4 66 108 6 90 98 1 2 6 o PR RS D AR 4
NMé6 6 -1 68 5 86 94 8 2 6 14, 25 +23. 38 6
NMé6 7 -1 68 6 88 99 2 4 G 48 W48 .22 1 “58 5
NM 7 1 R IS QU ) 9% 0 Sy B A0 B2 98 6 5
NM 7 2 ¢ SN o SR G A R L 6 8. 30 0 SF 2
NMU7: . 35-:28 1 8§ 88 94 0 9 - B 4 23 40 6
NM7 @ 61 'S8S2:4" 92 99 25 22 6 9 124 165 56 4
NM. 7 .5%. 88  23.:.8 9§ 87 .27. 135 4 7. 1869 "6l 3
NM 7' ‘gt " <1 $3. 56 P 98 29 121 § 45 44,36 .50 5
NM'7: 7% “2p. 108777 95 99 % 0 SR e - iy SR 4
NM 9 1 ey ST R v 99 (B 6 R U0 S R | 7
NM 9 2 P 1R e 99 - 2 1 e N SR v T 6
NM9 4 74 6 6 91 99 10 2 SIS ¢ A ¢
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Table B.8: Continued

Gaze (%) Speech (%)
Interv Patient Interv Patient
Persi, INR: Days. VAS: GR. st. fr sttt fr Re: feg Sfei taptd fF Rt
NM.9 S 117. 58 U8, 91 99. 22. 14 S sy 22 285 34 5
NM9 6 -1 63 4. 91 99, 2% 25 S4 N2 Wy 306 48 5
NM11 1 ;- 75 6 9%4 99 21 11 5 - O 68 O 2
NM11 2 & 06 Ky B 99 42 16 e N0 23, 53 53 B
NMit 85 29. 85, r4, 97 99 23 36 4 7 38 44 47 4
NM11 4 48 -1 5: 96 99 21, 28 5 8 7. 36t 3% -4
NMi11 S5 95 66 4 95 98 16 7 S: A2, 101 49 4 5
NM11 6 -1 68 6 95 99, .11 Wl 4 8. 13. 45 69 5
NM11 7 -1 89 6 96 97 24 13 Ba- A1, R8s 3y 38 5
NM13 1 1 81 8. 91 98 29: 30 & N1y 224 A8 4 5
NM13 2 23 25 ¥5¢ .99 90 44 37 ¢ 46 N3y 69y 72 4
NM13 3 30, ‘40 *S. 89 99, 31 - 29 4 16 18 54 41 4
NM13 4 44 21 3; 88 99 41 62 a: A7 B8 52 A 4
NM13 66 < ST 183 485, 87 99 40 S5 .05 20% -32: T2 8
NM13 7 -1 3. (83 91 97 39 53 e A7 ATy My 65 5
NM14 1 1 99 8. 96 93 40 76 5 i B §6: 29 4
NM14 2 8 90. L7: 96 07 42 33 M 8¢ W1 45 36 5
NM14 3 41 70 6 9%4 99 42 42 4 8> 12 83« 41 5
NM14 4 64 53 § 95 -1 50 -1 5 9 -1 53 -1 -4
NM14 55 107 79 15, 81 94 29 34 5 9:- 19 49 44 5
NMi14 6 -1 68 V6 89 99 27 40 4 9 8 44 53 4
NM17 1 1 87 ¥6: 9% 94 8 1 7 S 49, 4 A -4
NM17 2 ¥ A i 93 96 1 0 4 70 Qs 42 28 5
NM1/ 3. 31, #§  (7: 88 -1 1 - 8¢ 43 e 134" =1 6
NM17 4 57, 49. t6 B85 86 W 0 8. A2 19 80 22 5
NM17 § 9. 47, K5: 83 96 9. 16 6 7 10 40 66 4
NM17 6 -1 78 3. 89 99 4 0 AR E 8 42 49 4
NW 4 1 1 73 i 96 96:. 35, 36 4 5 6~ Tk T4 2
NW 4 2 14 54 6 96 99 47 50 4 6 4: 64. 73 3
NW 4. 8k 40, 40 <7 9§ 70 39 14 6 6 B3y 688 52 -+
NWed: 0 6de 1025 07« 93 99 16 24 6 So W8 52 7 -4
NW 4 5 112 68 6 91 99 40 51 S: 11: M8 64, M -4
NW4 6 -1 103 6 93 99+ 39.. 58 d¢ 21 25 608 70 4
NW 5 1 1 60 T8, 92 99 7% 87 4 9 14 .64 75 3
NW S5 2 74 6 8 93 93: 60 ‘72 4 §< 23 7465 -4
NW S5 3 18 19. 3. .90 99+ 52 40 A Ao ks 7882 4
NWS 4 36, 12855 %35 95 99 61 87 4 9 S 6 Tk 4
NW&.S: 88 79 -29. ¢8. 93 99 44 39 4 14 10 S50 74 4
NWS 6 -1 19. %8’ 90 99 : 65« ‘51 8. 14 e 70: 92 5
NWSs 7 -1 $2.: 054 93 99..45. 36 %o 13 #5: 10 79 4
NwW 8 1 1 i N 99 42 52 4 6 26 49 46 4
NwW 8 2 Bv. Bl K5 96 99 41 27 5 S= gy 68y S0 4
NW-8. 3 35 13 W3y 92 99 .57 49 4 6 11 47 66 4
NW 8- 4 ' 46. '29: 73:" 88 99 52 ‘B2 $. A2 23 6%y 68 4
NWS8 5 64 I8 13 B 99 64 49 4 13 3.1 623 96 4
NwWs§ 7 -1 36 3. 94 99 48 58 8. 15 Wy $65 82 4
NW10 1 1 91 v..99 98 40 -+ P b s - 305 28 6
NW10 2 e e 28 R 25 . 25 18 N E2h-Nle XEo 2T £
NW10. 3 23, ¥ 90 95 12 7 6. %350 D35- 2y 16756
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Table B.8: Continued
Gaze (%) Speech (%)
Interv Patient Interv Patient

Pers INR Days VAS GR st fr st fr RE it ~fraeatis.ife Rt
NW10 5 129 49 4 92 96 42 55 4. Ak e 2L 20 34 S
NW10 6 -1 78 4 93 98- 37 . 37 Y U e o e e 5
NwW10 7 -1 68 7 88 98 10 3 i 85530 T 18 74
NWwWi18 1 T S 0N6.. 98 99 50 45 S 8 8. 728 67 4
NWi18 2 %4 113 7+ 91 96 " ::3 2 J 85110, - 624 461 -
NWi18. 3 21 48 $v4-92 99 3k 53 S 8:.-14. " 56 .60 5
NW18 4 46 34 4 93 99 By Sl o aeld: 20 6 453 S
NwWi18 5§ 74 74 4 86 96 25" 43 LRRE | el ¥ AEER. |y VR 1 5
NWi18 6 -1 38 S 94 99 2V 3§ 4 12 10 44 65 5
NW19 1 1 108 6.« 9% 99 36 21 S - A3%.16 4% 51 S
NwW19 2 8 90 6 .93 9849 A8 = 0 R b NGRE. v SN < 4
NW19 3 20 102 6y 92 96 23+ 29 4 824 54, 39 S
NW19 4 42 61 4 91 97 41 42 4 13549 561566 4
NW19 5§ 69 88 6 89 96 13 36 4 16 34 46 40 4
NW19 6 -1 17 393 99 A2 36 4 13 8 36461 S
NW20 1 1 88 7594 9641 15 6 10 14 73 68 4
NwW20 2 6 43 35096 98 42 43 h R Y -4
Nw20 3 22 88 6 .97 97 2. W 6 31516 ' B3 T77 2
NWwW20 § 85 43 3" 9% 99 4% - 57 -4 D2y A%y 168 3
NW20 6 -1 43 3 =93 99 46 46 3 a0 S 52 84 2

Table B.9 Individual correlations of gaze, speech, and subjective wellbeing

Pers (see table B3)
Correlations between relative amounts of gaze (G%) and speech activity (S%) with subjective

wellbeing, indicated on Visual Analogue Scale (VAS) and Global Clinical Rating (GR) for each
patient (n1), for behavioural measurements (n2) and for subjective data (n3).

G% $% $% ZB

VvSs. vS. Vvs. VvS. n2 n3
Pers VAS GR VAS KE B% KE nl (B/S) (Z/K)
EMS .80 73 .84 -] .78 .94 25 21 24
EMé6 -.01 31 .36 41 .76 S6 a9 20 39
EM 7 71 .69 .81 .70 .60 .86 21 20 21
EM 8 .50 42 .69 .69 .07 93 18 18 18
EM13 71 87 —-.48 -65 -.47 by 4 | 14 14 14
EM14 =23 -.28 .68 50 -.08 92 18 16 18
EM16 .18 15 .64 37 .01 95 11 11 11
EM17 .84 .88 -.09 .09 .20 .84 13 12 13
EM22 -.07 .00 45 49 -.37 .89 20 20 20
EW9 S0 50 -.07 .16 .14 T2 38 37 37
EW10 x5 ) .64 41 43 .38 .78 49 45 47
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Table B.9: Continued

G% $% $% ZB
vs. vs. vs. vSs. n2 n3
Pers VAS GR VAS KE B% KE nl (BS) (Z/K)
EW11 21 .20 21 22 .00 .76 34 22 34
EW1S5 .62 .70 33 . 31 .89 18 18 18
EW18 -.02 -.01 .14 .00 -.58 .63 17 17 17
EW19 .60 .62 .62 Ak 22 .73 23 22 23
EW20 -.49 -.14 .67 33 -.62 .80 17 17 37
EW23 -.24 .09 122 .33 =21 gy 5 5 16
EW41 S5 25 .65 79 .29 .78 21 19 21
EW42 -.16 -.06 —.08 -.20 .10 .56 24 22 24
EW43 .89 91 33 22 32 .85 11 10 11
NM 2 -.98 -.79 .81 37 =75 .62 7 5 7
NM 3 -.06 -.03 .10 -.49 .09 .63 6 6 6
NMé6 98 17 -.67 .50 =75 .24 5 5 5
NM7 .76 .82 i ¢ e .61 .38 92 7 7 v
NM9 .81 91 91 95 97 .86 6 5 6
NM11 -38 11 39 .16 15 .10 7 4 6
NM13 .63 .65 .78 -.07 .38 w5 | 7 6 7
NMi4 19 -.09 34 27 .63 .88 x 6 7
NM17 45 40 .28 42 g 49 6 6 6
NW 4 .61 .62 49 -.13 51 -.07 6 6 6
NW S -.20 48 321 -.18 19 52 7 7 7
NW 8 92 .80 —-.08 ) 57 A1 92 6 6 6
NW10 -.06 .65 -.34 -.40 35 39 * 6 7
NW18 .76 .36 .04 —.48 L. g .64 6 6 6
NW19 58 s =51 —-.44 -.36 .96 6 6 6
NW20 .96 91 =.21 —.44 =22 B 7 5 7
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Table B.10: Gestural behaviour

Frequencies of object (ob), speech (sp) and ambiguously (am) related gestures. Gestures with
large (la) and small (sm) spatial extensions and their frequencies adjusted for amount of speech
(r). Tot = total number of gestures.

Rating of the amount of gestural activity (Ge) and manipulations (Ma).

Values arranged according to groups.

Relation Rel. to am. of speech ~ Rating
Pers INR State VAS ob sp am la smlarr  smar Tot Ge Ma
EM § OB 112 1 3 1 2 9 167 “250: 4 S0
EM S5 18 I 29 11 19 0 11 35380 23:3, | #0543
EM'y 24 'm UL A8 32 e 1 228 380 608 S §
EM 6 - 99 v4 7 1 74 3 88 151 189 9.7
EMi6 (132 W ' T 4 19 1 5 S 9 404 490 IS
EM6 37 m 253 9 1 1 ¢ SR, R e SR (3 e )
EMET - 14 1 104 0 0 0 0 1 .0 .0 0 90
EM 7 W) W 25 1 10 1 2 1128 408 18:2 ' Tind
EM7 16 m 188 1S 13 1 3 1. 66 184 - 250 66
EMUS . G430 el DR 1) 0 0 5 0 500 500 733
EM 8 7RI 69 0 9 0 0 3 o1 g k. Ty R J R FR |
EM S, o191 oy 2 21 1 2 2 283 917 100.0: 86
EM13 et 71 10 40 4 9 8 138 692831  Si4
EM13 11 m 49 S 6 16 g 2801 842 1123 408
EM14 ) SR S0k 13 14 2 4] 9. 1548 364 ST ST
EM14 14 1 16 8 11 7 8 1229 371, 60.0 6%
EM14 16 m 0280 4% e 1 508 356 864 3 S
EM16 T 1 GRS ) 15 4 .23 9 742 355 109.7 4 4
EM16 5 m A & ] 31 11 37 3649 326 117.5 316
EM17 S Ly 63 y il ¢ 7 2 37851035 » 107.0 - §°8
EM17 8 I B2 21 9 1 24 1429 12.5: 554 § '8
EM17 ©12: 'm 15 18 4 0 8 118007 2981 46.8 . § 88
EM22 1 1 94 6 3 0 6 S 128 640191 '8 53
EM22 19 n g2 2 12 3 21 1362310 - 6/.2 %13
EM22 17 m 1 3 9 0 4 180 7160 .. 24,0 4 1§
EW 9 3 1 110 7 3 2 6 % 107 143 350 9 1]
EW B 127 - n 19: 15 10 0 18 2 316 123 439 15l
EW9 36 m 13. 23 . 24 IR 1 408 50.9) 905 508
EW10 A 1138 17710 i S ¢ 4 7568 6.3 65 T
EW10 41 i 19 29 19 1 18 12311 410 64.1 34§
EW10 15 m 12; 16 15 0 7 3 109 3750 48.4 6 HE
EW11 N 93 0 1 D0 3 0 23 2.3 9 RR
EW11 15 n 48 v 4 7 1 10 4169 8.5 254 B4
EWil 34 m 25 13 4 0 3 1 44 59 103 6 6
EW15 3 1 92 1 5 2 0 8 D 250, 25,0 B
EW1s 13 I 22 .73 3 1 2 388 208 285 6.6
EW1s 15 m 321 10 5 0 0 1 R 0.7 %8
EW18 1 8 39kl 16 0 5 2. 139 6Lk 750 Sk
EWi8 13 1 88 13 183 0 7 22000 543y | 743 56
EW18 15 m 24 3 29 0 3 1 48 468 516 6 4
EW19 i 89 -12 4 380 13807 32,0 679 Tin8
EW19 22 m bR R 6 3 2 87 849 . 9.6 Wik
EW20 v <o A\ e 6 8 7328 71.0) -89 D
EW20 12 «u 2 4 19 6. A6 4 456 443 899 2 6
EW20 16 m Rl < 7 « SRR 2 358226 385 W8
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Table B.10: Continued

Relation Rel. to am. of speech  Rating

Pers INR State VAS ob sp la smlarr  smar Tot Ge Ma

»
3

EW23 )y 64 O 0 0 0 6 .0 0 s Rl
EW23 19 .m 18 1 1 0 1 1 48 48 - S
EW41 81 1137 0 0 0 0 ¥/ .0 .0 08 .7
EW41 21 1 8- ~3 & 2 4 e Satle (LRS00 6
EW41 6 m Ol v 2 2 4 L - O b 38 A w)
EW42 s g | 108 21 5 Yol 5867150 -~ 50T w7
EW42 24 m ks G ) R | 0 1 3 n3F 2391 .. 25.6 4K
EW43 o T 110) 33 20 8 48 2682 A7 88 218
EW43 11 m 125 31 20 LB 3. 686 3k 878 516
KM32 < R 27 22, 10 126 1 464 32.5: - 8.9 & 6
KM32 - Vo Y 1R 74 AR 107528 224 786 % B
KM33 o g 24. 2 3 1 3 1798 94 158 4 i3
KM33 20 17 24 9 0 18 1. 373275y 647 &4 1§
KM35 2 -4 4 e | AR - St | | 15 s e L Bl 1 TR o R T
KM35 3% m 8. - &y 25 8§ 39 1 481 309 79.0 4 4
KM39 S 9 e 2 0 1 093 BT 48
KM39 3k m 6. 36 48 110 .48 1 632" 6031287 4@
KM40 240 1 49 . 14 22 LISeRr: 1395 114  SR6 4 4
KM40 1 m 45 42 ‘29 .10 .° 46 3 590 449 1038 4 2
KW34 e 75 16 20 LI 1 38% 148 - S0 61¥
KW34 R Gk 32% ' '30 2RI 14857 1745 . GLI 61
KW36 2V 7 4 14 1 4 14589 224 279 314
KW36 S AR | 8 0 0 1 O 148 1S S§1S
KW37 2er X 9%, 52 10 0 1 120 224 285 €%
KW37 Sy m 13 8 - 11 3 0 Z 0. 316 316 §i4
KW38 201 20 . 12 S 3 11 T AR7 1450 3. 4B
KW38 o - (. T 4 9 1.138 163 308 6:18
NM 2 X VA IR S ) 6 1l 8 212 218 R0 TS
NM 2 - 99t 12 4 3 10 2238 214 ' 452 618
NM 2 6 m 40 11 4 6 9 L0 2206) . 3NK6 - $=1T
NM 3 S 78 28 6 - R - 6 38.6 368 754 407
NM 3 - R 29 16, 18 6 7 1138 635:: 769 % '6
NM 3 @ 25t 36 13 3 . 20 1294 4721 765 4 3
NM 6 A 10820+ =12 3 14 6 286 429 T4 =5 S
NM 6 : R e, '3 8 0 1 3 ML 1202 876
NM 6 6 m B8N i 0 2 SIS 853 oS - 646
NM 7 - AT 111 8 19 R C 3 350 32.5  GAS 9
NM 7 5 0 83 1 4 0 2] 5 10.0 fL), e 1) e )
NM 7 & m 23 11 12 I ! 3 384 . 33 IAT IS
NM 9 - 107 6 2 0 i 6 100 700 800 7 9
NM 9 L ) 63 10." 19 S 74 3 1883 551 694 &
NM 9 SRR B . 16 2 4 6 2° 1% 17.6.  IN3 §:'8
NM11 5 I 85 18 6 0 8 § 170 0 12.8° 298 H1D
NM11 6 1 68 4 3 4 6 xS o ki o T R4
NM11 oL il 66 3 4 3 2 SN0 25.0 - 300 W
NM13 1 1 Sk, 2210 9. 16 3340 §32. 8A2 5§14
NM13 S A | 78y 33 4 & 9 1 1318 44.6: 585 319
NM13 b R || 33 16 2 2 13 718k 98" 2h8 © 3TH
NM14 S o N 3 3 2 7 69 379 448 7.7
NM14 AR 8. %6 . H 0 0 5 0:32.0. - 301 88
NM14 4 m 99 157 3 2 2 7288 226 2604 A
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Table B.10: Continued

Relation Rel. to am. of speech  Rating
Pers INR State VAS ob sp am la smlarr  smar Tot Ge Ma
NM17 P = 2 0 0 2 8 8.0 .0 8.0 748
NM17 6 v G 1 0 2 | SSRIE ) X 5.1,
NM17 L 47 1 9 0 1 o el b K b i
NW 4 B 103, 25, .18 175539 7 o8 - WA TRGLY RS
NW 4 4 102: 2% ,23 0 A 7N "35.2 o a2 Ty
NW 4 3 m 40 :8 23 0 6 8 111.5 448.1 596 4 6
NW § ) R | 80 =79 1,37 O 5. 22 12293.3320" 613 -3 'S
NW § 3<pr'm 1988520 0 14 3:17.1 244, 415 43
NW § 6 m 19,04 229 0.0 2 32937 154" . 46,7 6 - A
NW 8 241 645 1S v 0 9 6 180 6.0 240 6 6
NW 8 Z-corell 36 42 3 2 40 1 488 85 573 4 4
NW 8 S zem 1815 7 16 i, .21 221D 104 . 3230416
NW10 d g 93l 9 0 2 3! Uelled s, VBT 2 3886 L T8
NW10 % Aok 68 1 2 0 0 1 i 10075 46,7 8 8
NW10 2eiem 66 4 9 L 3 40.7 .74 481 6 8
NW18 ) 113501 9 0 4 2w by A8 168 TS
NW18 S igrdl b, 4 0 7 R e ey GG £ IR 07 R e
NW18 6 m 38513 8 0 4 106241038 U469 "5 '8
NW19 « JEv 102 10 6 D 13 S 3334 L ST N L0 S U
NW19 4 u 619 14 0 8 ¢ T b Bl 2 Jer o1, o1 TS e
NW19 6 m FARE r et 018 s WY | R 7 Al 1 B
NW20 &gt § 88 @ 18 11412 3-1.15.6::"20.8 "% 56.4 N6 L
NW20 gl - 4311 14 LY 1279 T8 36,8778 TS
NW20 6 m 43 9 6 0 5 7 T b 3 I AT 0 U 1.
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Table B.11: Pearson correlations

N = 90 interviews from states 1 and m
(correlations r > 0.30 marked by *)

VARIABLE 1 2 3 4 5 6 v 8 9 30." 11
1 Visual Anal. Scale -
2 Global Clinical Rating  0.82 —
3 Wellbeing 0.80 0.78 —
4 Concentr. Efficiency 0.77 0.79 0.81 -

5 Activity Soc. contact

6 Emotion Future expect.

7 Somat. compl. Sleep
8 Gen. fac. act. MIAX
9 AU 12 (Smile)
10 Fac. Repertoire 2
11 Gaze (G%) of Patient
12 Speech Activity (S%)
13 Rel. Gest. Act. (GAR)
14 Rat. Facial Variability
15 Rating of Gaze
16 Rating of Speech Act.
17 Rat. Interruptions
18 Rat. of Gestural Act.
19 Rat. of Manipulations

20 Rat. Foot/Leg Movem.

21 Rat. Position Change
VARIABLE

0.65 0.75 0.64 0.67 —

0.63 0.70 0.64 0.64 0.71 —

0.55 0.63 0.70 0.63 0.52 0.49 -
-0.11-0.20-0.17-0.16 -0.16 -0.15-0.18 —

-0.47 -0.57 -0.45 —0.45 —0.42 -0.43 -0.37-0.57 -

-0.05 -0.15-0.07-0.07-0.10-0.10-0.13 0.68 0.30 —
—0.55-0.44-0.46-0.37-0.27-0.38-0.27 0.12 0.33 0.09 -
-0.42-0.42-0.39-0.35-0.35-0.42-0.28 0.06 0.25 0.04 0.24
-0.10-0.03-0.16-0.09 0.11 0.03-0.21 0.16-0.04 0.13 0.22
0.45 0.57 0.43 0.50 0.39 0.49 0.44-0.33-0.41-0.23-0.21
0.47 0.50 0.38 0.39 0.44 0.45 0.35-0.15-0.32-0.20-0.67
0.33 0.36 0.30 0.31 0.33 0.38 0.27-0.16-0.24-0.07-0.33
0.36 0.27 0.34 0.26 0.22 0.22 0.23-0.21-0.18-0.03-0.38
0.36 0.38 0.34 0.34 0.17 0.32 0.36-0.08-0.25-0.04-0.45
0.21 0.18 0.19 0.12 0.18 0.06 0.18 0.04-0.07-0.01-0.29
0.01 0.02 0.07 0.08 0.10 0.01 0.09 0.02-0.08 0.01 0.03
0.13 0.13 0.16 0.16 0.13 0.16 0.13-0.08-0.16 0.00-0.04
12 1526y 17 2 18,0 191420 23

13

12 Speech Activity (S%)
13 Rel. Gest. Act. (GAR)
14 Rat. Facial Variability
15 Rating of Gaze

16 Rating of Speech Act.
17 Rat. Interruptions

18 Rat. of Gestural Act.
19 Rat. of Manipulations

20 Rat. Foot/Leg Movem.

i 21 Rat. Position Change

0.12 -
-0.32-0.07
-0.21-0.11
-0.62-0.11

0.30 -

041 037 -

-0.33-0.27 0.35 0.30 0.51 -

-0.40-0.48 0.46 0.46 043 043 -
-0.14-0.09-0.02 0.28 0.09 0.09 0.14 -

-0.01 0.00-0.07-0.04-0.15-0.17-0.14 0.06 -
-0.06 0.05-0.12 0.02-0.06-0.14-0.14 0.26 0.42 -
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Table B.11: Continued
N = 90 interviews from states 1 and m
(correlations r > 0.30 marked by *)
VARIABLE 1 2 ', Beny ¢ 5 6 7 8 9 10 11

1 Visual Anal. Scale -

2 Global Clinical Rating 0.86 —

3 Wellbeing 0.82 0.81 —

4 Concentr. Efficiency 0.81 0.80 0.82 -

§ Activity Soc. contact

6 Emotion Future expect.

7 Somat. compl. Sleep
8 Gen. fac. act. MIAK
9 AU 12 (Smile)

10 Fac. Repertoire 2

11 Gaze (G%) of Patient

12 Speech Activity (S%)

0.69 0.76 0.68 0.68

0.67 0.66 0.66 0.64 0.75 —

0.60 0.65 0.70 0.64 0.57 0.51 —
-0.17-0.26-0.23-0.21-0.18-0.17-0.22 -
—0.49-0.60-0.47 —0.48 -0.45 -0.42-0.39 0.60 -
—-0.08 -0.17-0.11-0.08 -0.09-0.09-0.13 0.66 0.33 —
-0.52-0.40-0.41-0.38-0.26-0.31-0.26 0.16 0.33 0.12 -
-0.41-0.41-0.45-0.38-0.36-0.41-0.34 0.09 0.26 0.06 0.18

13 Rel. Gest. Act. (GAR) ~0.08-0.02-0.12-0.08 0.09 0.06-0.24 0.11-0.09 0.12 0.21
14 Rat. Facial Variability 0.48 0.57 0.46 0.52 0.44 0.52 0.44-0.39-0.45-0.25-0.20
15 Rating of Gaze 047 0.48 0.35 0.40 0.47 0.39 0.36-0.23-0.34-0.19-0.67
16 Rating of Speech Act.  0.28 0.31 0.28 0.34 0.35 0.33 0.31-0.22-0.22-0.13-0.24
17 Rat. Interruptions 0.28 0.25 0.28 0.29 0.21 0.19 0.24-0.31-0.14-0.09-0.24
18 Rat. of Gestural Act. 035 0.36 0.34 0.36 0.21 0.28 0.39-0.13-0.21-0.07-0.41
19 Rat. of Manipulations 0.22 0.18 0.22 0.10 0.17 0.06 0.15 0.09-0.06 0.05-0.35
20 Rat. Foot/Leg Movem. 0.01 0.05 0.10 0.08 0.13 0.04 0.09 0.02-0.09-0.03 0.01
21 Rat. Position Change  0.19 0.22 0.27 0.24 0.19 0.25 0.20-0.05-0.19 0.00-0.07
VARIABLE 1213 145915 16  17° 285 19 7 1206 "2}

12 Speech Activity (S%)  —

13 Rel. Gest. Act. (GAR) 0.16 —

14 Rat. Facial Variability —0.35-0.08 —

15 Rating of Gaze -0.15-0.10 0.30 —

16 Rating of Speech Act. -0.61-0.13 0.42 0.31 -

17 Rat. Interruptions -0.33-0.32 0.38 0.21 0.48 -

18 Rat. of Gestural Act. —0.37-0.51 0.49 043 0.39 045 -

19 Rat. of Manipulations —0.12-0.10-0.06 0.26 0.06 0.08 0.13 —

20 Rat. Foot/Leg Movem.
21 Rat. Position Change

-0.06 0.02-0.09
-0.08 0.06-0.10

0.01-0.14-0.23-0.21 0.10 —
0.08-0.08-0.15-0.21 0.32 0.40
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Table B.12: Change ratios for nonverbal parameters and subjective

wellbeing on Visual Analogue Scale

(Abbreviations see Appendix A 2)

Change ratios (um-1):1

Pers VAS MIAX AU126 REP2 G% $% GAR
EM § -.82 44 5.00 5.00 .61 1.70 46
EM 6 =55 .30 4.00 —-.40 S50 27 -13
EM 7 —.88 50 6.00 33 12T 15.75 25.00
EM 8 —-.46 3.38 .50 1.00 -30 =37 1.00
EM13 =31 .02 —.88 .00 33 -.24 35
EM14 -1.00 =79 -1.00 -.80 .05 .61 .81
EM16 -89 .04 1.50 -.50 41 223 .07
EM17 -.76 N 17 50 1.48 -.08 -.56
EM22 -99 Py 7 .00 2.00 33 a5 125
EW 9 —-.88 1.00 4.00 33 .06 18 2.70
EW10 -.89 -.34 2.00 -29 2.06 53 -23
EW11 =73 .67 13.00 33 .00 .02 3.43
EW1S5 -.87 23 .33 .67 591 A3 -.69
EW18 =52 ¥ 1.00 -.40 -11 29 =31
EW19 -.80 33 8.00 1.50 233 .30 83
EW20 -99 -.07 3.00 .00 -.60 .18 -.30
EW23 =72 —.67 3.00 =50 =21 -.08 252
EW41 -1.00 3.67 10.00 1.00 733 2.63 13.33
EW42 -.86 .40 ©10.00 .00 .10 =11 =50
EW43 -.89 A 9.00 -33 2.65 15 .09
KM32 -11 -10 -.82 .00 -.08 .04 .4
KM33 -.29 .16 =50 =25 -.08 -.06 2.45
KM35 -.10 -.08 -17 -40 23 15 -19
KM39 =33 =31 -.50 .00 -19 .04 pi. 9
KM40 -.08 =29 .00 .00 -10 -.18 1.05
KW34 -.14 .07 -.26 S -.26 -13 .26
KW36 -.14 -25 -.28 i -15 .07 -48
KW37 .00 =57 -22 —.44 % | a2 oA g
KW38 -10 =20 S50 —-.40 p¥.n .04 -.05
NM 2 -47 -43 —.67 1.00 -96 .68 -.06
NM 3 -.68 .62 2.67 1.00 -.09 .02 01
NM 6 -.37 -.19 2.00 50 7.00 -.26 -15
NM 7 =79 A7 5.00 .00 27.00 2.00 — 44
NM 9 —.46 .07 9.00 25 10.00 .65 -.56
NM11 =22 -.59 -.82 .00 -30 B & | .01
NM13 -.59 -.14 1.00 -.50 38 .08 —.68
NM14 -.46 .18 3.00 .00 25 .06 -41
NM17 -.58 -.53 —-.67 -.20 8.00 -.05 .89
NW 4 -.61 -.58 -83 -40 .00 .08 -.05
NW § —.68 48 -13 S50 -.16 .09 -.24
NW 8 =73 -.05 1.67 33 56 .00 35
NW10 =27 -.18 33 -.25 -.38 =27 %
NW18 -.66 -.56 .00 =50 8.00 =29 .03
NW19 -.83 -19 —-40 -.14 .83 -33 48
NW20 =51 .06 3.00 =50 1.09 -39 =51
Change Ratios (1—1):1

EM § -.78 31 4.00 4.00 .89 1.44 -.04
EM 6 =20 .15 2.50 -.20 1.70 .04 1.60
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Table B.12: Continued

(Abbreviations see Appendix A 5)

Change ratios (it-1):1

Pers VAS MIAX AU126 REP2 G% $% GAR
EM 7 -.76 .30 5.00 .00 .96 16.00 13.16
EM 8 -.04 3.17 =50 1.00 .18 -17 -.54
EM14 -.82 =57 1.00 -.60 -13 23 .26
EM17 -.49 .61 .50 v 1.55 -.08 -.48
EM22 -.87 1.06 10.00  7.00 .28 .04 2.51
EW 9 -.83 A9 400 -33 -.18 .30 75
EW10 -.83 =52 8.00 -.57 3.28 58 .03
EW11 —-.48 39 -1.00 33 -40 -.05 9.93
EW1S -.76 -.07 .67 33 491 .26 -.02
EW18 -34 .19 .00 .20 =20 .76 -.01
EW20 -97 .00 500 -25 =27 A2 .07
EW41 -93 2.00 8.00 .00 7.83 1.16 19.61
NM 2 -27 | -29 -42 .00 -.58 .08 .07
NM 3 -63 | .19 367 S4%33 .00 -12 .02
NM 6 =31 13 1.00 sy 6.00 -42 |
NM 7 =25 |=33 .00 .00 29.00 57 -85
NM 9 -41 9, 14.00 /. 12.50 .76 -13
NM11 -.20 -21 —-.64 o | -.52 .02 —-.46
NM13 -.10 1 1.00 . 1.00 34 -.08 -33
NM14 =31 .05 1.00 -33 =32 -12 -.28
NM17 =31 -.44 -50 -40 3.00 .00 -23
NW 4 -.01 -.08 -50 -40 -59 -13 -33
NW § -.68 .20 -13 L -32 17 -32
NW 8 -.46 -.05 133 .00 17 -.10 1.39
NW10 -25 -.14 -33 .50 =75 -43 =57
NW18 -35 .09 200 -.17 7.33 -42 22
NW19 -40 -13 .00 .00 78 .04 -15

NW20 =51 1.13 2.00 50 I -.08 .01




Table B.13: Median values

Median differences from comparing medians for female and male subjects. E, N = patients, C = controls (abbreviations see Appendix AS)

MEDIAN VALUES

Total Male Female Med-Diff Fem-Male

Group 1 u m 1 1 m 1 u m 1 u m
MIAK E 18 21 25 17.5 23 23 17.5 19 28 0 4.0 +5.0
N 25 23 18 26 22 16 24 27 17.8 -2.0 +5.0 +1.8
E+N 19.5 2.5 7L 5] 19 " 7 5 d 22 19.5 21.5 24 +0.5 -1.2 +2.0

35 - 28 28 - 25 46.5 - 35 +18.5 - +10
E 0.9 5.0 4.5 1.7 5.8 5 0.4 4.8 4.3 -1.3 -1.0 -0.7

AU12 N 29 55 4.0 2 3.8 4 3.3 6 4 +1.3 +2.2 0
E+N 1.6 51 43 1.8 4.5 4.5}‘ b ) 5.5 4.3 -0.3 +1 -0.2

C-120 - 12.0 11.7 - 6 18.5 - 16 +6.8 - +10
E. 33 3.8 3.8 3.8 43 3.7 3.1 33 3.9 -0.7 -1.0 +0.2
REP2 N 4.0 4.5 3.8 3.7 4 4.5 4.3 5.5 39 +0.6 +1.5 -1.2
E+N 3.7 4.1 3.8 3.7 4.1 39 X7 4.0 3.7 0 -0.1 -0.2
C 44 - 4.3 4.3 - 3.8 4.5 - 5 +0.2 - +1.2

E 33 51 53 343 47 52 31 63 54 -3.3 +16 +2

N 24 27 33 23 23 22 39 41 42 +16 +18 +20
G% E+N 30 41 46 28.5 34 42.5 35 45 48 +6.5 +11 +5.5
C 59 - 57 59 - 57 535 - 60.5 -5.5 - +3.5

E 41 53 57 44.5 48 ST 40 55 47 —4.5 +7 -10

N 46 43 51 42 40 49 61.5 55 52 +19.5 +15 +3
$% E+N 43 45 52 41.5 44 53 49.5 55.5 49.5 +8.0 +11.5 -3.5
55 - 55 55 - 54 55 - 57.5 0 - +3.5
GAR E 49 47 50 47.7 49 61 517 44 48.4 +4 -5 -12.6
N 44 39 37 67.5 45.2 35.3 38.5 36.8 46.7 =29 -8.4 +11.4
E+N 45 41 40 48.9 47.2 39 39.7 39.1 47.5 -9.2 -8.1 +8.5
< 50 - 65 58.9 79 30.1 — 31.2 -28.8 - —48.9

g xipuaddy 0€T



Table B.14: Reduction and substantial change in nonverbal parameters

Number (n) and proportions (p) of individuals showing reduced values or substantial change in respective behavioural parameters at different states (1 to

). Medians for Change Ratios. (abbreviations see Appendix AS)

Reduction Substantial change
I + - Medi
ncrease (+) Decrease (—) changeer antalg CR
n p p p
Group 1 i m 1 1 m -1 -1 -1 -1 1-11 I~ -1 -1 1-11 -1
MIAK E 15 8 7 75 7 35 5 9 .36 45 2 3 .14 5 +.25 +.17
N 7 T 10 44 44 .63 3 2 19 23 2 5 13 31 -.01 -.14
E+N 22 15 17 .61 50 47 8 11 27 31 4 8 13 a2 -
C 1 - = | A1 - ) - 0 - 0 - 1 - 11 - -.20
E 18 - 7 .90 29 35 10 14 73 .70 1 2 .07 .10 +4.0 +.33
AU12 N 10 S 7 .63 R i | 44 8 8 .50 .50 1 4 .06 .26 +.50 0
E+N 28 9 14 .78 .30 .39 18 22 .60 .61 2 6 .07 A7
C 0 - 2 0 - 22 - 0 - 0 - 1 - A1 - 0
E 6 3 4 .30 21 .20 3 6 21 .30 Z 1 .14 .05 0 +.33
REP2 N 3 Z 4 :19 33 25 + 2 .26 3 0 0 0 0 0 0
E+N 9 5 8 .25 17 22 7 8 23 22 2 1 .07 .03
C 0 - 0 0 - 0 - 1 - o % | - - 0 - 0
E 11 2 S 3y .14 23 7 12 .50 .60 0 2 .0 .10 +.89 +.38
N 10 10 8 .63 .63 .50 8 g .50 .56 6 3 .38 .19 +.25 +.47
G% E+N 21 12 13 .58 .40 .36 15 21 .50 .58 6 5 .20 .14
C 1 - 1 11 - i1 - 0 - 0 - 0 - 0 - -.09
E 8 3 2 .40 07 .10 8 3 S7 45 0 4 0 10 +.27 +.18
N 4 3 3 25 19 19 4 3 13 .19 3 5 .19 .31 -.08 +.04
S$% E+N 12 4 5 33 13 .14 10 12 33 33 3 78 .10 .19
C 1 - 1 Wl - 11 - 0 - 0 - 0 - 0 - +.04
E 6 2 . | .30 .14 25 3 5 .36 25 0 0 0 0 -.16 +.29
GAR N 2 4 X 13 25 29 1 0 06" 0 0 0 0 0 -19 +.27
E+N 8 7 8 22 23 22 6 5 .20 .14 0 0 0 0
L& 1 - 1 A1 - A1 - 1 - H - 0 - 0 - +.27

g xipuaddy

I€T
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