

















Cloninger s Psychobiological Model of Personality and Strelau s Regulative Theory of Temperament—analysis of their associations in a Polish sample 7 7

Table 7
Summary statistics of structural equation modeling of the TCI and FCB-TI scales.
Model df 12 ¥2 p value GFI AGFI RMSEA (90% CI)
Model a 11 16.25 13 .99 94 .042 (.0; .073)
Model b 14 20.85 A1 .99 94 .042 (.0;.078)

GFI - Goodness of Fit Index; AGFI — Adjusted Goodness of Fit Index; RMSEA = root mean square error of approximation; 90% CI = 90% confidence

interval
Model a - the FCB-TI traits being dependent variables
Model b - the TCI traits being dependent variables

in which only the significant, independent variables were
included in the model. As a starting point a full model
with all paths defined as free elements was formulated,
the successive less significant explanatory variable was
removed (the path was established as a fixed element
with no correlation between the independent and the
dependent variables), and the fit indices were calculated.
The procedure was continued until the resulting model had
a good fit. Since the correlations between the dependent
variables were mostly significant (both in case of TCI and
FCB-TI), they were all included into the model.

At the end the predefined model was refined. One of
the indices of a possible re-specification of the model is
the modification index (MI), which is calculated for each
non estimated relationship. The MI can be used to decide
which parameters should be added to the model. The MI are
measures of the predicted decrease in the Chi-square value
that results if a single parameter (fixed or constrained) is
freed and the model re-estimated, with all other parameters
maintaining their present values (Joreskog & Sorbom,
1996). When none of the modification indices suggested
further refining of the model the analysis stopped and the
model reached its final version.

The following statistics were used to evaluate the
adequacy of the model fit: the chi squared (xz) test, the
Goodness of Fit Index (GFI), the Adjusted Goodness
of Fit Index (AGFI) and the Root Mean Square Error of
Approximation (RMSEA) — see Table 7. The last one is a
especially good indicator of model parsimony adjustment
and one of the most effective indices for detecting
misspecifications in complex models (see: Hu & Bentler,
1999).

Apparently, not all the identified path coefficients
were equally strong. This was the reason the completely
standardized solution for path coefficients had to be found.
In the completely standardized estimates all the estimates
are presented in a standardized metric which makes it easy
to compare them. The complete standardized solution gave
standardized coefficients ranging from .09 to .73. These
estimates can be interpreted as the correlations between
the corresponding variables. The minor (but significant)
coefficients still remained useful for understanding the
relational data in multivariate systems and removing them
made the model invalid (see Table 7 and 8 for complete
standardized solution).

Table 8
Completely Standardized Parameter Estimates for two models.

Model a
Trait NS HA RD P
SS 15 - - -
BR - -49 - -
AC 26 -.44 A1 15
PE - 45 28 13
EN - -.54 =12 -
ER - .70 12 -
Model b
Trait SS BR AC PE EN ER
NS - - .40 - - -
HA - - =32 15 -.16 40
RD - 21 - 33 - 18
P - - 15 - - -.16

NS —Novelty Seeking, HA — Harm Avoidance, RD — Reward Dependence,
P — Persistence, SS — Sensory Sensitivity, BR — Briskness, AC — Activity,
PE — Perseveration, EN — Endurance, ER — Emotional Reactivity

Model (a) - the FCB-TI traits being dependent variables
Model (b) - the TCI traits being dependent variables

As it can be noted from the data presented above, the
results generally confirmed the hypothesis, according
to which the two models partially overlap. When the
TCI temperament scales were used as predictors of RTT
dimensions (Model a), the strongest relationships occurred
between Harm Avoidance and all FCB-TI scales except
Sensory Sensitivity, and when the FCB-TI scales were used
as predictors of TCI scales (Model b), the strongest relations
occurred between the Activity (negative), Emotional
Reactivity and Harm Avoidance, as well as Activity and
Novelty Seeking.

Discussion

The results obtained in this study confirm the hypothesis
of the resemblance of the two models of temperament: The
Psychobiological Model of Personality and The Regulative
Theory of Temperament. The strongest associations were
found between the dimension of Harm Avoidance from
Cloninger’s concept and Strelau’s RTT scales (positive
correlations from » = .73 for Emotional Reactivity to
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r = .48 for Perseveration, and negative correlations from

= -.57 for Endurance to r = -.51 for Briskness). The
weakest correlation was observed between Harm Avoidance
and Sensory Sensitivity.

Such relationships are in line with the expectations.
Individuals who obtained high results on the Harm
Avoidance scale tend to react strongly to emotion-
evoking stimuli (high Emotional Reactivity), are inactive
(low Briskness) and withdrawing from situations that
require long-lasting activity (low Endurance). Individuals
characterized by a high intensity of Novelty Seeking
(people who loose their temper easily and are excitable,
exploratory, interested, enthusiastic, full of life and vigor,
tend to involve themselves quickly in everything that is new
and unknown to them — Cloninger et al., 1994, p. 22) also
easily engage themselves in highly stimulating behaviors
(high activity).

It may thus be hypothesized that Harm Avoidance is
the main dimension influencing the facets measured by
FCB-TI. High scorers of Harm Avoidance are worrying,
pessimistic, fearful, doubtful, shy, and fatigable, they need
more reassurance and encouragement than most people,
and are usually sensitive to criticism and punishment (see:
Cloninger et al., 1994, p. 20).This description overlaps to
a considerable extent with the description of individuals
with high scores in Emotional Reactivity and Perseveration
(high emotional sensitivity and low emotional endurance),
and low scores in Briskness, Activity and Endurance
(low ability to react adequately under intensive external
stimulation). Thus it can be stated that Harm Avoidance is
substantially explained by the FCB-TTI facets and by itself
explains most of the RTT dimensions.

The correlation between Perseveration and Reward
Dependence(r = .36) is an interesting result. Individuals
with high scores on the Reward Dependence scale are
socially dependent, sentimental, sensitive to negligence,
discrimination and criticism. Perhaps the latter traits are the
bases for the coexistence of emotional sensitivity, detailed
event analysis and also the tendency to go back to past life
experiences (regardless their gratification level).

The remaining temperament dimensions from
Cloninger’s model exhibit medium or weak correlations to
the RTT dimensions. Interestingly, the character scale of
Self-Directedness also shows medium relations with almost
all the RTT dimensions, Activity being the only exception.
Thus, it can be assumed that this TCI dimension is unspecific
and defined both by behaviors of a temperamental nature
and those which belong to the character domain. It can
be understood if we take into account the fact that Self-
Directedness quantifies the extent to which an individual is
responsible, reliable, resourceful, goal-oriented, and self-
confident. The most advantageous summary feature of self-
directed individuals is that they are realistic and effective,
i.e., they are able to adapt their behavior in accordance with

individually chosen, voluntary goals, based on a realistic
assessment of facts (Cloninger et al., 1994, p. 24). There
are a lot of findings showing that temperament has an effect
on self-control and social adaptation (Marszal-Wisniewska,
2001). People of different temperamental possibilities differ
with regard to personality, volitional properties as well as
applied motivational strategies and efficiency of intentions
engaged in various types of life situations (Marszal-
Wisniewska, 2001). This is probably the reason why Self-
Directedness correlates positively with Briskness (r = ,29)
and Endurance (» = .25), and negatively with Emotional
Reactivity (» =-.40) and Perseveration (r = -.34).

The examination of the models brings one more
interesting conclusion. When the four TCI temperament
scales (character dimensions excluded) are used as
independent variables, they form some relationships with
all the FCB-TI facets. Differently, not all dimensions of
FCB-TI are in relation with TCI temperament scales, and
the number of the relationships is smaller. Thus it may
be hypothesized that the TCI temperamental facets are
the more basic dimensions explaining observed behavior
than FCB-TI, and FCB-TI facets describe temperamental
characteristics of behavior in a wider aspect than the TCI.

The results of factor analysis and path analysis give a
good picture of the associations between the two models.
Both analyses show the way the models overlap. In factor
analysis three main factors describe the similarity between
the TCI scales and other temperamental dimensions
taken into consideration. The following TCI dimensions
are crucial for the similarity of the two models — Harm
Avoidance, Reward Dependence and Novelty Seeking.
Harm Avoidance involves a heritable bias in the inhibition
of behavior in response to signals of punishment and
frustrating non-reward. It is observed as pessimistic
worrying in the anticipation of problems, fear of uncertainty,
shyness with strangers, and rapid fatigability. Reward
Dependence reflects a heritable bias with maintaining
behavior in response to cues of social reward. It is
observed as sentimentality, social sensitivity, attachment,
and dependence on approval by others (Cloninger et al.,
1994, p. 20). Their similarity to Perseveration (tendency
to continue behavior when the situations eliciting this
behavior are no longer present) and Emotional Reactivity
(intense emotional reactivity to provocative stimuli) and
dissimilarity to Briskness (tendency to react quickly and to
perform activities at a high speed) and Endurance (capacity
to react adequately in situations of intense and long-lasting
stimulation) is not surprising given the similarity in its
content (Strelau & Zawadzki, 1995).

Novelty Seeking reflects a heritable bias in the approach
of rewarding signals, active avoidance of conditioned
signals of punishment, skilled escape from unconditioned
punishment and the initiation or activation of an appetitive
approach in response to novelty (Cloninger et al., 1994a,
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p- 22). Novelty Seeking reflected variation in the brain’s
incentive, or behavioral activation system. All of these are
hypothesized to co-vary as part of one heritable system of
learning (Cloninger, 1987a). Its relationship to Activity
(tendency to undertake behaviors of a high stimulative
value or to provide, through behavior, strong stimulation
from the surroundings) is then theoretically grounded.

The third factor is defined by one TCI dimension.
Persistence (a heritable bias in maintaining behavior despite
frustration, fatigue, and intermittent reinforcement, observed
as industriousness, determination, and perfectionism is not
similar to the FCB-TT traits. It constitutes the third factor by
its own (the factor loading is .80). According to Cloninger
(Cloninger et al., 1994, p. 24) individuals who score high in
Persistence tend to be industrious, hard-working, persistent,
and stable despite frustration and fatigue, whereas those
who score low endorse a tendency to give up quickly
when not continuously reinforced. It can be shown that
Persistence has been regulated by a specific neural network
related to the partial reinforcement extinction effect. This
effect “...refers to an increase in resistance to the extinction
of an operant response acquired under partial reinforcement
relative to that acquired under continuous reinforcement”
(Gusnard, et al., 2003, p. 3484).

Interestingly, the TCI quality of being determined to do
or achieve something (firmness of purpose) has no common
variance with Strelau’s Perseveration (the tendency to
continue behavior when the situations eliciting the behavior
are no longer present). The latter is expressed in the
energetic and temporal rather than the motivational or goal-
directed aspects of behavior and this is the basic difference
between the dimensions. Although the present study has
demonstrated that there are several interesting relationships
between Cloninger’s temperamental dimensions and the
RTT, the two models cannot be considered as equivalent
instruments measuring individual differences. The
obtained findings assume that both concepts stem from
similar theoretical principles of biological foundations
of temperament. Still, two models differ in terms of the
ways in which they explain how temperamental traits are
revealed in behavior.

According to RTT, temperamental traits are expressed
in formal characteristics of behavior (energetic and
temporal) and every kind of behavior (irrespective of its
content) can be described in the same formal categories.
In contrast, in the Psychobiological Model of Personality
the traits are characterized rather by the content or goals of
behavior. This model, apart from underlining the biological
variations of heritable traits (temperament) also reflects
the social, cultural and phenotypical level of behavior
(character — Cloninger, 1994a, 1994b, 1997).

The interesting features of Cloninger’s model are the
associations between personality dimensions and the
activity in the monoaminergic pathways. This could be

used to provide further evidence for the neuroanatomical
bases of temperament (cf. results of Angleitner & Spinath,
2003). It is worth to mention here that in the research
provided by Dragan and Oniszczenko (2005; also Dragan
& Oniszezenko, 2006) it was demonstrated that the
5-HTTLPR polymorphism is associated with the RTT
temperamental traits — activity (in males and females) and
endurance (in females). The association between emotional
reactivity as a temperamental trait and the dopamine D4
receptor (DRD4) exon III polymorphism has been also
confirmed in males in a Polish population (Oniszczenko &
Dragan, 2005). These findings suggest a role of the genetic
polymorphism in the modulation of some temperamental
traits measured by the FCB-TI.

Assuming the biological basis of the TCI is supported
and the mapping of Cloninger’s dimensions within the
RTT domain is replicable, then it might be possible to
hypothesize about the relationships between some RTT
traits and the monoaminergic activity. While the FCI-TI
was developed in order to account for individual differences
among adults without psychopathological symptoms, the
variance shared with the TCI dimensions may suggest the
possible extension of the RTT model’s applicability also to
the psychopathological domains.
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