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Short Abstract

A basic set of graphic symbols is defined for four types of functional diagrams. These are (1) interaction diagrams, (2) variable diagrams, (3) black box diagrams and (4) flow diagrams.  Examples are developed for each basic task in the domain of treatment supervision and addiction.

Long Abstract
Background: Diagrams are visual representations of models in a wide range of sciences and application fields. A pragmatic overview of different types of diagrams is given in order to focus on overview diagrams and in particular on functional diagrams.  The basic terms objects, systems, models and real world are clarified.

Aim of the paper is to present a simple visual notation system for diagrams primary in the psychosocial field of clinical psychology and psychiatry. 

Methods: Criteria for such a noatation system are concluded from already existing notation systems and by focusing basic tasks in the field of clinical psychology and psychiatry. 

Results: A basic set of graphic symbols is defined for four types of functional diagrams and examples are developed for each basic task in the domain of treatment supervision and addiction. These tasks are: (1) to give an overview of the patient’s present situation, (2) to describe interactions between persons, in general and in an example of a supervision session as interaction diagrams (3) to present a modified version of the SORK model as a flow diagram (4) to summarize a treatment episode (5) to characterize activities of an institution in a black box diagram (6) to construct a theoretical model of craving as a variable diagram (7) To analyse a given diagram regarding consistency of applied symbols, definition of the whole model and its elements.

Discussion: Limitations of symbols and deficits of diagrams regarding dynamic presentations are discussed.  Also, links to other visual notation systems in the compter sciences are mentioned.

Conclusion: To get a better overview about complex relationships and to prove models empirically, graphical methods are helpful instruments.

Advantage over existing methods: This notation system contains four basic types of diagrams as instruments for a wide range of tasks in the field of clinical psychology, psychosocial treatment and addiction. Other, already existing notation systems are restricted to special applications and not appropriate to transfer the model to simulation models.

Protocol

This presentation shows how diagrams can be developed to represent typical situations of treatment supervision and to describe scientific models in clinical and epidemiologic projects. 

Everybody has heard of it: A picture says more than 1000 words. But there are so many visual languages like the confusion of different languages in Babel. Therefore, a first point is to give an overview of different visual approaches in order to classify the presented visual notation system.

Background for the development of this visual notation system is systems science and cybernetics (Bischof, 1995, Tretter, 2010), personal experiences in psychosocial treatment and supervision and diagrams in scientific projects, mainly in the field of addiction (substance related disorders). Before starting with the overview, some basic terms as a pragmatic epistemology should be clarified:

Figure 1
A real world is assumed to exist consisting of objects which we describe and evaluate as systems or as models as the more comprehensive term. A system may have several models. Objects may be natural, produced by man or mental only. A model or system of the respective object consists of elements and their links or relations. Elements are formally characterized as subsystems, as variables, as statuses or categories of variables and their connections which are functional relations described as logic, time related, causal or effect only or by mathematical functions and communication.

Rather often, the term system is used, sometimes instead of the term object as used in this context, sometimes instead of the term model. A system is a focused object with its linked elements, its border and connections with the environment for which a model is conceptualized. Diagrams are representing models of the object or system.

Figure 2

Six groups of diagrams are classified: (1). overview diagrams produced often intuitively, but some with a given structure like genograms. (2). Mathematical diagrams  e.g. geometrical figures or Venn diagrams. (3) Measurement diagrams like a land map or like Structural Equation modelling (SEM, see Arbuckle & Wothke, 1999). (4) The next group of diagrams are based on specific scientific languages e.g. the language to present the chemical structure of substances (5) Real models like a wooden house model or simulation models running on a computer (e.g. SIMULINK, Dabney & . Harman, 1998) And (6) Functional diagrams are characterized by describing a system with its elements and functional relationships which may consist of causal relations (Bunge 2009), mathematical functions, statistical effects and time or logic relations. In phenomenological terms, relations ca be observed and concluded from processes and flows of steps/ actions/statuses.  

Figure 3

The overview diagrams may be categorized into natural picture diagrams, non-scaled overview diagrams with a pre-structure like genograms (McGoldrick et al., 2008) or without a pre-structure like the wide spread mind mapping (Buzon    ) or concept mapping for structuring and representing knowledge (Novak et al 2008). Besides, time schedules and flow charts of different kinds may be classified here as well, as far as they do not fulfil the criteria of functional diagrams. 

Figure 4

Functional diagrams with 4 subgroups and 2 secondary types are the focus of this presentation. Well known are black box diagrams with boxes as systems or subsystems and in- and output variables as arrows. In contrast and simultaneously similar are variable diagrams, where boxes are variables and the arrow are effects only. Interaction diagrams are characterized by communication channels with the exchange of main messages . Rather different are flow diagrams (Wikipedia, 2010). They  are describing time related steps or sequences of actions or an order of different statuses (categories of a variable) of the object to be represented. A criterion for any functional flow diagram is to include all possible different basic statuses of the system (or categories of the focused variable of the system). If not, the flow diagram is not complete and may be an overview diagram only. 

The two secondary subgroups are functional picture diagrams using pictures instead of boxes and hybrid diagrams mixing elements of the four subgroups of functional diagrams in a transparent way. The other classes of diagrams could be seen in the next diagram without explanation.

Figure 5: Classification of diagrams, total overview

In conducting treatment supervision, a lot of information about a patient has to be structured and kept in mind, before interactions are analysed. 

Figure 6

The first example shows a pre-structured overview diagram which may be varied regarding number and name of the boxes. It may start with the symptomatic behaviour to be described at the right side of the diagram (figure 6). Sometimes, at specific points, additional analyses, e.g. a behavioural analysis, have to be added separately at a second diagram. Overview diagrams are useful tools as heuristics, but do not present functional models for scientific purposes. Before showing examples of functional diagrams, four lists of symbols are related to the four basic functional diagrams. 

Figure 7

The first list of symbols relates to black box diagrams and the second to variable diagrams. Most important here is that in black box diagrams a box is symbolizing a system or subsystem and the arrows are variables as input and as output. Functions within the boxes link the input  and output variables by a mathematical function, .e.g. a regression equation. Within variable diagrams, the symbols mean the opposite: the boxes are the variables and the arrows are effects. Functions, besides plus or minus, are usually not mentioned. Lines without arrows are representing logic relations like A being part of B.

Figure 8

In the second list, symbols of interaction diagrams and of flow diagrams are presented. Persons are double circles in interaction diagrams, simple lined circles are events (or with a number added they are connection points), interactions are curved arrows and ellipses are the main messages. More information is given in the next examples. Flow diagrams here are not using the well known symbols in computer sciences, but are restricted according to the principle of parsimony. Therefore, also colours are not applied. Boxes in flow diagrams are representing statuses or categories of variables in a time related sequence. The function of the different statuses is represented by the total diagram partly conditioned by other influence factors.

Figure 9

The first example shows an interaction diagram with two persons A and B. The straight double arrows represent for example the formal mother son relation. The circuit of communicated contents are transferred by the two dotted curved arrows. The next two arrows are presenting expectations from A to B and from B to A, the main message may be written into the bubbles of the channels or written beside. The second two channels are ready for the main message from A to B and vice versa. In addition, the persons A and B may be characterized by their competences and their inner status like depressive mood. Because of this adds, the diagram may be called hybrid.

Figure 10

The next example is representing the essentials of a supervision meeting about a case of caring a child in a welfare system. The counsellor has a mandate of the social youth administration to care of a child with behaviour disorders. The interaction of the child with its two separated parents is characterized as manipulating both. Both parents were alcoholics and they are accusing each other to be a bad mother or father. The focus of the interaction is the communication between counsellor and mother and between counsellor and father. In both cases, the counsellor was assuming he or she is not functioning well as a parent. And both parents wanted to demonstrate him, I am a good father or mother.

Figure 11

A flow diagram is appropriate to describe critical behaviour based on an extended SORK model which is frequently used as a heuristic diagnostic tool in behaviour therapy. We start with the behaviour to be explained, for example a relapse with alcohol (theoretically a status of the variable alcohol consumption). This relapse impacts his environment e.g. the work place and a feedback is given to the focused person by his chief as part of a more comprehensive feedback process. The subjective message of the feedback and the internal emotional effect is determined by the step of personal interpretation which depends on the dispositional status of the client. One disposition factor could be the personal need to be successful, to win and to feel strong. If this is hindered, his emotional reaction might be aggressive or depressive. Then, a phase follows to prepare actions with exchanges between needs, individual values, social competences and the expected outcome of the planned reaction. 

Figure 12

This example is presenting a treatment phase as a summary. The starting point is a separation of the patient by her partner. She is asking herself: I am guilty. What did I have made wrong? And on the other side, she is assuming a second interpretation: He betrayed me. He is not allowed to manipulate me in such a way. The consequences of these interpretations are depression, self-doubt and aggressiveness against the partner. Psychovegetative stress symptoms were sleeping disorders, lost appetite and others. She was not able to work and a short term alcohol relapse occurred. She tried to cope with the situation by activating old friendships, by actively searching for a new partner and by seeking help in treatment. The numbered circles symbolizes the different treatment interventions in the course of the treatment process. 

Figure 13

Example 13 is from a project of describing a system of pharmacovigilance in Europe. The most important actor in this system is the organization European Medicines Agency (EMA) which is coordinating the total system. The organization EMA itself is determined by its guidelines which were coming from the superior Eu commission. The structure of EMA contains among others a scientific committee and a work group which is responsible for the data bank Eudravigilance, in which cases with adverse effects of medicines are collected and in particular for analysing monthly the respective actual side effects of a medicine. Other outputs of EMA are licensing medical products, offering services for pharmaceutical manufacturers and publishing reports about issues in the field of pharmacovigilance. Besides, an action plan was prepared in case of problems regarding particular medicines. Furthermore, intensive interactions are occurring with other health organizations at the world wide level and with other European Health organizations. The main input for the data bank Eudravigilance are cases from the national authorities of the EU countries.

Figure 14

An example for a variable diagram is given in figure 14. The dependent variable to be explained is craving for alcohol as an essential behaviour of dependence (see Koob & LeMoal, 2006). Two neurobiological deficits are assumed as part of the neurobiological basis of craving, besides the orbitofrontal brain: (1) The low amount of mu -opioid receptors in the reward system and (2) dopamine deficits in striatum and putamen. Low sensitivity for alcohol means here that the system does not react in an aversive way, which would automatically decrease the use of alcohol. The consequence is that only positive reactions regarding alcohol are stored. (3) The medial prefrontal cortex plays a major role in the decision process of drinking or not drinking. In this case, the impulse of craving followed by no decision or decision for drinking leads to relapse behaviour and alcohol associated behaviour which are influencing the reactions of other persons in the social environment. Their reactions are the feedback to the relapsed person. His interpretation as subjective consequences attributed to his own behaviour are usually reinforcing or reducing it. In case of dependence, alcohol is not seen as a causal factor for that problematic consequence. 

Figure 15

The last example shows a pyramid of five developmental steps from birth to death published in a scientific journal (Felitti et al 1998). The question is, whether this diagram is a functional diagram. To check this pyramid, the questions are the following: 1. What is the pyramid representing as a whole? 2. Which are the elements and what type do they represent? 3. How are the elements related to the basic systems of a person and its environment? 4. Which may be regarded as conditional or independent factors (within one step), which as a result or outcome (dependent factor)? 5. How can the pyramid be transformed into a functional diagram?

The total diagram describes negative developments from birth to death for a group of individuals with adverse childhood experiences. Elements are classified as processes and as results (e.g. changed personal coping abilities) which are functioning as conditional factors in the next process or developmental phase. These adverse childhood experiences as phase 1 are conditioned by the biological disposition of the child and the influence factors of its family and other contact persons, not represented in the diagram. The social cognitive impairments as an outcome (result) of the first phase of the pyramid are the impaired competences of the child to cope with social tasks of different types. Based on these impairments, the adoption processes (phase 2) are representing health risk factors in interaction with environmental factors. Outcome of these process 2 are disabilities, diseases and social problems leading finally to premature death. 

This short functional analysis has shown that the conditions for the adverse experiences are missing in the original diagram and processes and outcome are not clearly separated. Although concise as a picture, the diagram is not a functional model.

Outlook: The group of functional diagrams are a set of instruments to support structuring data at a pragmatic level and to develop models at a theoretical level which may be checked by empirical studies or may be transformed into simulation models. Looking to a diagram or outlining a new diagram, several basic questions should be regarded:

1. Which object should be represented by which type of diagram?, - an overview diagram or a functional model as a black box or a variable model or interaction model or a flow diagram?

2. Which are the elements (subsystems, variables, statuses)? 

3. Which relations do exist between them? (logic, independent versus dependent variables as results or outcome, mathematical functions, processes with different steps or phases)

4. Are the boxes variables or are the black boxes connected by variables?

5. If the elements are persons, do I want to describe interactions between them?

6. If the purposed diagram is a flow diagram, which basic statuses of the system should be involved?

With these questions in mind, the start for a visual diagram will be easier, more systematic and more successful.
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