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Chapter 6: Questions Phase A 72

measure Criterion empathy (4) and the pure psychopathy measure Child
Psychopathy Checklist without grandiosity (12), while the right scatterplot shows the
correlation between the Child Behaviour Questionnaire ‘empathy’ (5) and
Psychopathy Screening Device (11). These distributions seem to be representative
for all the highly significant cross-correlations in Table 11. Both graphs show that
the highly empathic children, represented by symbols on the top left corner of both
graphs, belonged to a more homogeneous group (scores were less scattered) than the
children with low empathy/high psychopathy scores. This may reflect the reluctance
of some teachers to ‘label’ children negatively (resulting in a less homogenous
group) and the fact that it was difficult to pre-select as many psychopathy-analogues

as empathy-analogues.
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Figure 1. Samples for inverse relationship between empathy and psychopathy
measures. The two scatterplots illustrate high negative cross-correlations between
‘pure’ empathy and ‘pure’ psychopathy measures (z-scores, n=50). The left graph
shows the correlation of Criterion empathy (see 4 in Table 11) with Child
Psychopathy Scale (CPS) without grandiosity (12); r = -58. The right graph shows
the correlation of Child Behaviour Questionnaire ‘empathy’(5) with Psychopathy
Screening Device (11); r = -60.

Some of the measures (4 to 9 in Table 11) are related to aspects of empathy
as well as those of psychopathy, depending on their valence to the underlying
construct. The cross-correlations of these measures, which are related to both
constructs, are highly significant as well, which can be seen in the lightly shaded
area of Table 11; (negative or positive correlations depending on the valence [+ or —]

to the construct of empathy).
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The data in Table 11 also confirm the previous finding that there are no
significant correlations between self-reports (1 to 3) and any of the teacher-reports;
neither empathy-scales nor psychopathy-scales (4 to 14). Therefore there are neither
significant positive, nor significant negative correlations.

The presented analyses of the questionnaires measures (Phase A) seem to
indicate that they are either measuring different constructs, as evident among the
empathy measures; or that their information value is reduced, as there is only one
source of data, (evident among the psychopathy measures, which are based solely on
teacher reports).

From the above findings it can be concluded that the selected empathy
measures (+ valence) are highly and consistently negatively related to the selected
psychopathy measures (- valence). This could be indicating that they are tapping into
the same constructs and that therefore empathy and psychopathy Factor I are highly
inversely related.

In response to auxiliary research question Al, it was possible to identify a
selection of the 8 most consistent empathy measures. In response to auxiliary
research question A2, it was possible to identify a selection of the 7 most consistent
psychopathy measures. In response to auxiliary research question A3, it was possible
to demonstrate that the selected empathy measures are indeed strongly inversely
related to the selected psychopathy Factor I measures. From these findings follows
that core research Question 1 can be answered in the affirmative: There seems to be
an inverse relationship between the constructs of affective empathy and of

psychopathy Factor 1.
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CHAPTER 7

Research Question Phase B

B1: How Do Psychophysiological Reactions Map Onto the Constructs of Empathy and

Psychopathy, in Empathy Inducing Situations? (Heart Rate and Skin Conductance)

In order to answer question B1 various psychophysiological measures were
recorded during empathy-inducing situations. While the children were watching four
different films (Dolphins, Jamie, Roller coaster, and Bambi), their responses to the
empathy or distress segments were recorded via data calculated for HR levels, HR
reactivity, HR variability, HR slope, and SC reactivity. It was hoped that the
psychophysiological data would support the group membership of the boys into either a
low-empathic, behaviourally dysfunctional, and hardly aroused group of psychopathy-
analogues; or a behaviourally well regulated, highly empathic and optimally aroused (or
distressed) group of empathy-analogues. These groups had been pre-selected by their
teachers during the recruitment phase to allow for a dichotomous approach and in order
to facilitate the interpretation of the psychophysiological and questionnaire data.
However, this classification was unknown to the research team (blind condition).

As mentioned previously, it was not expected that the participating children
would represent the extreme values on the empathy - psychopathy continuum. Rather
they were considered to be empathy- or psychopathy-‘analogues’ and it was
hypothesised that their data would constitute a trend, distinguishing the two groups.

Table 12 shows the descriptive data for HR, recorded for all 50 children (means
and SD). The data had been obtained during the various empathy or distress-inducing
film segments (A, B, C, and D), each in three sections, such as pre-critical section (pre),
critical section (crit), and post-critical section (post); for Dolphin, Jamie, Roller coaster,
and Bambi. (Comparable data can be found for SC in Appendix I, Table I1.)

During the course of coding and data transformation it became evident that the
measures from the second occurrence of the baseline video Dolphins (C) were too
variable (too many artefacts) and the marker comments revealed that most of the children

‘were too bored to watch the Dolphin film a second time’ and were not paying attention.



Table 12

Descriptive Raw Data for HR (Mean and SD); Reported Separately Per Film Segment for Pre, Crit, and Post Sections;

Mean, SD, Slope, Maximum, and Minimum.

Heart Rate Measures (Bpm)

Calculated for Overall

Mean (SD) SD (SD) Slope (SD) Max (SD) Min (SD)
pre  crit post pre crit post pre crit post pre crit post pre crit . post
Film Dolphins
Segment A - 95.2 - - 7.0 - - 012 - - 106.4 - - 823 -
(baseline) - 8.7) - - (3.0) - - (1.0) - - (7.2) - - (12.3) -
Segment B - 948 - - 7.5 - - 02 - - 110.4 - - 77.56 -
(baseline) - 8.7 - - 2.7 - - @) - - 8.2) - - (11.3) -
[Segment C] - 96.6 - - 754 - - 04 - - 11.1 - - 79.01 -
- 9.4) - - (2.9) - - (2) - - 8.3) - - (13.5) -
AB combined - 95.0 - - - - - - - - - - - - -
(baseline) - 8.4) - - - - - - - - - - - - -
Film Jamie

fire A (distress; 97.2 93.7 96.5 6.7 6.5 6.3 -.00 -07 -.03 109.1 105.1 1073 826 82.1 83.8
empathy) %0 @@6) OO BD 25 @3] 35 @1 (6 8.0) (8.2) (9.0 (14.0) (11.9) (117
[phone] B (sympathy 972 960 943 6.7 59 72 .04 A1 -05 107.2 104.7 105.8 845 856 80.7
perspective taking) (106) (108) (2| 32 @GO @G3| A1 @7 (12 82) (9.1) (18.2) | (142) (13.7) (11.8)
hallway C (sympathy; 94.0 927 938 53 6.2 6.4 13 .19 -.01 102.0 102.8 1054 | 852 814 821
empathy) %3) ©8 OGN 25 29 @GO| 22 (.8) (.6) (8.6) (7.8) (8.5) |(11.6) (12.6) (12.5)
tease D (empathy; 948 953 957 6.4 6.5 6.2 A5 -35 -82 (1063 106.1 1049 | 821 836 857
sympathy, persp. taking) (9.4) (9.4) (10.0) | 28) (3.5) (4.0 (4) (.8) 2.9 (7.6) (8.0) (7.9 |(13.1) (12.7) (13.3)
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Mean (SD) SD (SD) Slope (SD) Max (SD) Min (SD)
pre crit post pre crit post pre crit post pre crit post pre crit post
Film Roller coaster R .
(arousal) 93.8 932 6.4 6.5 - -.11 .07 - 103.5 103.8 - 835 792 -
9.2) (9.0 33 @7 - (3.0) (.5) - (7.8) (8.0) - (12.0) (11.4) -
Film Bambi
[hungry] A (distress, 945 963 955 6.3 5.7 7.0 -.09 -12  -15 | 1055 1046 1076 | 820 86.6 817
empathy; persp. taking) (9.7) (11.5) (09| (2.1) @G.1) @2 5 @1n a7 8.2) (9.1) (7.8) [(13.2) (15.2) (14.5)
shots B (distress; 935 985 992 5.8 23 6.3 43 .18 -27 |103.6 1126 1090 | 828 81.7 873
empathy) 94 ©O4 (14| 26) @26) @7 (10 (3) 1.0 (7.5) (8.4) (9.4) [(12.3) (12.8) (14.7)
calling C (empathy;, 96.7 947 919 6.5 7.7 6.9 .06 -14 -84 |107.5 109.6 103.1 | 82.7 771 795
sympathy) (100) (©3) O] 26) 28 @7 | (1.6 2) Q.0 9.2) (7.4 (7.1) |(12.8) (12.8) (12.3)
father D (distress; 93.0 936 6.4 6.8 20 .05 104.0 106.6 80.5 80.7
empathy) 93) 9.7 25) 23) (6) (.5 (7.6) (7.4 (11.8) (12.6)

Note. pr§=ﬁlm-sections preceding the critical film scene; crit=critical film-section; post=film-section following the critical film scene; film-segments in []
were omitted t_‘rom further analysis, due to incomplete or faulty data; the means for Roller coaster post-section could not be calculated due to insufficient
amount of valid data; the means for Bambi ‘father’ pre-section could not be calculated due to insufficient amount of valid data.
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Thus, it was decided to rely on the averaged value of segments Dolphin A/ 1st baseline
and Dolphin B/ 2nd baseline to form the mean baseline AB for the HR resting values
data.

Similarly, it became obvious that the information obtained from the segments
Jamie ‘phone’ (B) and Bambi ‘hungry’ (A), was not complete. Inspection of the
qualitative information and the marker comments revealed that both segments were
heavily based on the understanding of spoken language; which in the ‘Jamie’ video was
difficult to understand due to the American accent, and in the ‘Bambi’ segment due to
muffled sound. It seems reasonable to assume that the understanding of these two film
segments required some level of ‘perspective taking’ and/or Theory of Mind to elicit
empathy. Thus it was decided to rely on data from the remaining 7 film segments and to
discard the Jamie B and Bambi A data. There was insufficient complete data to calculate
the mean for the Roller coaster post-section, as most children remained excited after the
film’s end; similarly there was insufficient complete data to calculate the mean for the
Bambi ‘father’ pre-section, as most children’s HR was still influenced from the previous

section ‘calling’.

7.1. Heart Rate Mean Data and First Step in Classification; (Baseline for

Dispositional; Reactivity for Situational)

As previously discussed in the introduction (see also methodology in Appendix
A), the information from the HR baseline (dispositional data; resting HR) provides an
important indicator regarding psychopathy traits in early childhood (e.g., Blair, 1997,
Raine, 1997). Thus, it was decided (based on the literature) to rank-order the HR
baseline scores and to use cluster analysis procedures to arrive at a preliminary
dichotomous classification of the 50 boys. These procedures were combined with
discriminant analyses to confirm and refine the mapping of the children onto the
empathy- or psychopathy construct, respectively (i.e., a bootstrapping approach). This
process was repeated for each set of psychophysiological data (such as HR reactivity,
HR variability, or skin conductance).

In a first step of data exploration the mean HR data for all participants (n=50)
were visually inspected for patterns related to the presented film stimuli (for 7 film

segments, separated into pre, crit, and post sections). This provided information
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regarding attention reactions to the specific stimuli, as well as patterns of recovery, and
information of fluctuations around the baseline mean.

The means of the HR data (n=50) were tested for normality (Kolmogorov-
Smirnov), which were confirmed as acceptable for all but the two sections Bambi
‘calling’ (pre) and Bambi ‘father’ (post). Figure 2 shows that the mean values for HR in
the Jamie crit-sections ‘fire” and ‘hallway’, and Bambi ‘calling’ and ‘father’, were lower
than the comparable means for Jamie ‘tease’ and Bambi ‘shots’. This might indicate that
the former segments elicited more HR deceleration (reactivity), which is indicative of
more situational attention, and/or that the latter segments are more distressing (HR
acceleration/ distress-reactivity). However, most segments show an overall decrease (i.e.,
attention/reactivity) in HR for the crit sections, which was expected; except for Bambi
‘shots’, which seems to have been distressing/startling (HR acceleration). The Jamie
‘tease’ segment shows a slight HR increase, possibly indicating that the children’s
attention span for the first video (Jamie) was declining (i.e., getting overall more restless
and less attentive) returning to baseline levels (marked by an increase in HR); this
explanation might be applicable for the same pattern in Bambi ‘father’. The Roller
coaster segment surprisingly elicited a decelerated HR crit value, which suggests

attentiveness, rather than the expected distress or ‘pure’ arousal.
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Figure 2. Mean HR values of the 50 participants for the pre, crit, and post
sections of the 7 film segments. Error bars are indicating 95% confidence
intervals.

Participants’ HR resting levels were then ranked to form three groups: High
(empathy-analogues) n=17; Low (psychopathy-analogues) n=17. Their mean HR group-
data were again visually inspected for each film segment and the corresponding sections.
The 16 participants falling into the middle of the range were not included in subsequent
steps in order to accentuate the differences between the two groups of interest.

After splitting the participant data into a High and Low group (see Figure 3), the
distribution of their HR resting levels was noted. It can be seen that the two groups
(empathy-analogues and psychopathy-analogues) are not only clearly distinguishable
based on their HR resting levels, but these values also seem to be normally distributed.
This can be interpreted as an indication that these two groups really belong to different

populations, reflecting the pre-selection by their teachers.
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No. of participants

80.0 85.0 90.0 95.0 100.0 105.0 110.
825 875 925 97.5 1025 1075 1125

Mean HR (Bpm)

Figure 3. Mean HR baseline (Dolphins AB) separated for the group Low
(psychopathy-analogues, n=17) on the left side and group High (empathy-
analogues, n=17) on the right side. ’

The classification in Table 13 identifies which individual cases have been
allocated membership into which group. This represents the first step in the classification
of the children into ‘Low’ resting HR values (i.e., psychopathy-analogues) and ‘High’
resting HR values (i.e., empathy-analogues). The ‘Middle’ group (n=16) is shown in this
table also, which could potentially be allocated to either group High or group Low.
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Table 13
First Step to Define Group Membership (Bootstrapping);
Based on Rank-Ordered Mean Resting HR From Baseline ‘Dolphins’ AB

Group case M(AB) Group case M(AB) Group case M(AB)
L 21 80.68 LM 2 91.35 H 44 98.33
L 18 81.84 LM 47 91.39 H 24 99.05
L 12 82.03 LM 5 91.44 H 43 100.04
L 28 82.83 LM 49 91.50 H 6 101.36
L 48 83.98 LM 35 91.96 H 15 101.81
L 33 84.29 L/M 30 92.50 H 26 102.22
L 25 85.32 LM 23 92.73 H 16 102.40
L 34 85.47 LM 4 93.63 H 19 103 41
L 3 8584 - Split 25 : 25----- H 40 103.90
L 29 86.11 HM 17 94 .43 H 22 104.00
L 10 88.23 HM 36 9475 H 50 104.36
L 4] 88.45 HM 8 95.84 H 39 106.01
L 46 88.69 HM 9 96.33 H 38 107.21
L 1 89.16 HM 14 96.57 H 20 109.04
L 45 90.73 HM 4 97.25 H 27 110.29
L 37 91.16 HM 3] 97.61 H 32 111.39
L 11 91.33 HM 13 97.64 H 7 112.24
Mean 86.24 Mean 104.53

Note. This first step towards classification is based on the ranked means of HR baseline (Dolphins
AB); L=low HR; H = high HR; L/M = low middle values HR; H/M = high middle values.

Visual inspection of the HR mean data for the two groupings (High and Low) in
Figure 4 reveals that the data spread in High is smaller compared to the Low group,
which might be an indication of the predicted better emotion regulation. It is also visible
that all of the HR means for the High group are close to, or below mean baseline levels
(Dolphins AB), except for the distress response in Bambi ‘shots’ (crit). This response
pattern could indicate the expected attentiveness in response to the presented stimuli in
the crit sections. The recovery (post) after the stimuli was mostly consistent with
expectations as well, with either increase after attentiveness in crit, or decrease after
distress (such as in Bambi ‘shots’, post). In comparison, the Low (n =17) group data
fluctuate above and below the mean baseline value, indicating more random variability,

less responsiveness to the film-stimuli, and less regulation. In addition, the recovery after
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the distress reaction in section Bambi ‘shots’ (post) is much slower (i.e., the HR data are
still increasing), and it appears that the HR trace is less related to the presented stimuli
and more randomly variable.

Overall, it can be seen that the 95% confidence intervals of the data for both
groups never overlap, suggesting that the data are derived from two different

populations, and could well reflect the two groups previously selected by their teachers.
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Figure 4. Mean HR graphed separately for the Low (n=17) and the High (n=17) groups;
for the pre, crit, and post sections of the seven film segments. Error bars indicate 95%

confidence intervals. The horizontal lines are the mean HR baseline levels (Dolphins AB)
for each group.

This 1s also illustrated in Figure 5 via the two sample HR (Bpm) traces of two
typical exponents of the Low- (n=17) and High-group (n=17), respectively. The figure

depicts five seconds of original HR raw-data recording per film-section (pre, crit, and
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Figure 5. Original data for HR (Bpm), as recorded by PowerLab for two sample children; one from the High group (at top) and one from the
Low group (at bottom); S seconds per section (pre/crit/post) of each film segment.
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post) and per film-segment (which is shorter than the entire segments that were used to
calculate mean HR data). This figure demonstrates the previously described findings. The
HR trace of the Low-group child is lower than for the High-group child; Low-group
reactions were more variable (greater range; less regulation); the recovery (post) in
Bambi ‘shots’ was delayed; and the fluctuations around the baseline (Dolphin mean AB)
were more variable for the Low-group child compared to the High-group child (for
values increase and values decrease equally, and thus cannot be explained solely by the
‘law of initial values’ or ‘ceiling effect”). Most HR recordings for the crit-sections were
below mean baseline (Dolphin AB) for the High-group child (i.e., attentive behaviour to

stimuli).

7.2. HR Reactivity Data (situational)

In the next stage of data analysis it was decided to further explore the first step of
classifying the Low-group and High-group children based on the HR baseline data. HR
reactivity data were chosen to verify and refine the previous grouping, leading to the
second classification step. HR reactivity is assumed to be low for psychopathy-analogues
as they are not attentive/reactive to social stimuli, especially when these do not include
tangible rewards/punishments. Reactivity to stimuli is understood to be high for empathic
individuals, whereas, non-empathic individuals usually don’t react to other’s distress. HR
reactivity was calculated as composite of the crit minus pre values, crit minus baseline
Dolphin AB values, and crit minus post values.of the film-segments.

First, clustering procedures with the 34 selected children were performed in order
to detect naturally occurring homogenous sub-groups in the data, and to test whether the
same individual children would map onto comparable groupings of High and Low; which
resulted in a second classification. This procedure was then extended to include all 50
children, using the 25:25 split (see Table 13), in order to take account also of the Middle
group during this second step of classification, (based on the original recruitment
procedure of participants there should be 25 High and 25 Low).

The resulting groupings from the above clustering procedure, based on HR
reactivity data (second classification into High, Low, and Middle), and the rank-ordered
groups based on HR baseline data (first classification into High and Low), were then

compared and verified, using various discriminant analyses in an additive fashion. The
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two classification procedures (i.e., rank ordering of HR baseline data and clustering of
HR crit-section data) were combined to be used as grouping variable for discriminant
analyses, to be matched with predictor data based on reactivity. This led to the third
grouping procedure via successive discriminant analyses, which identified with increasing
consistency, which individuals were part of which grouping. It was not expected that the
Middle group, which included fluctuating values (for example changing from High to
Low, depending on film segment), could be eliminated completely. However, it was
aimed to reduce the size of this group, and this in turn resulted in more cases being
reliably allocated to either Low (psychopathy-analogues) or High (empathy-analogues).

Table 14 shows the results of the first clustering procedure including the 34
children from High and Low grouping. The inspection of the data in Table 14 shows
clearly that the HR reactivity data were separated into two distinct clusters of 17 : 17.
This duplicates the original first classification, which had been achieved by rank-ordering
HR baseline data. In stage 4 of clustering the reactivity data (3™ column from the right) it
can be seen that the two groups are clearly distinct from each other. However, by
eliminating outlier-cases 12, 18, and 48, the split would already appear as early as the 2™
stage of clustering (i.e., first column from right). It is interesting to note that the
reactivity data of the High group are more homogenous (all coded 1), than the values of
the Low group, whose data are more variable (mainly code 2, but outliers for cases 1,
12, 18, 37, 46, and 48). Again, this confirms the expectation (and the previous findings,
which were discussed for questionnaire data, Figure 1) that the group of the
psychopathy-analogues (Low) will be less homogenous. This is also reflecting the fact
that it was difficult for the teachers to nominate as many psychopathy-analogues as

empathy-analogues.
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Table 14
Membership of the High Group (at Top) and the Low Group (at Bottom) Within 2 to 6
Clusters, Based on HR Reactivity Data, for all Film Segments Combined

Case Number/stages of clusters
codes
6
7
15
16
19
20
22
24
26
27
32
38
39
40
43
44
50
1
3
10
11
12
18
21
25
28
29
33
34
37
41
45
46
48

High group (empathy-analogues)

Suggested split

between the High and the
Low groups (clearly
visible at stage 4)

Low group,(psychopathy-analogues)
in bold

B NN = DN NN NN B WR DN N = o et e b et bt b et b b b et e bt et et e | [
3=
I+
[5G Y o G U W G U T NS T e e T e e e e T T I el AY)
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N = LD W = LD L) L) W L) LW W B W) ) ) R e e e e b e b e e b bt bt bt bt e e | QN
(V. =u NG T NG Ry N5 T N6 T NG T NG T NG T NG T SR U I NG T (6 T O T e e e e e e et e i el R

#

Note. # outlier; ## closer affiliation to H-cluster than to
L-grouping; case codes denote individual children (n=34).
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These results demonstrate that the clustering procedure, which was performed
with a different set of data, arrived at the same dichotomous classification (High versus
Low group) for the 34 individual cases, as the rank-ordering procedure of HR baseline
data (Dolphins AB) had already provided. These data again support the hypothesis that
the two groups represent distinct populations.

Further exploratory analyses were conducted by clustering the data of all 50
children for each film segment separately. The results of these clustering procedures were
analysed additively to confirm/disconfirm the split of the identified individuals into High
versus Low group. The results identified 15 of the High group (empathy-analogues) and
12 cases in the Low group (psychopathy-analogues) by combining all the different
clustering procedures via visual inspection. (The rest of the children, n=23, were
fluctuating from Low to High, depending on film segment). Because these grouping
procedures were based on all 50 cases, it was possible to eventually allocate some cases
from the middle group into High or Low; on the other hand the repeated clustering
resulted in some re-allocation (fluctuations) of previously defined cases. Table 15 shows
the new groupings: in former group High, there are 10 confirmed cases for classification
into empathy-analogues (code High), and 7 cases had some fluctuations during the
course of the several clustering procedures for different film segments; in former group
Low, there are 8 confirmed cases for classification into psychopathy-analogues (code
Low), and 9 cases had some fluctuations during the successive clustering procedures
(and one was re-allocated into High). In the new Middle group it was eventually possible
to allocate 4 cases to High and 4 cases to Low, based on their consistent pattern during
the additive clustering procedures.

This cluster analysis was conducted to confirm the validity of the original first
classification, in order to distinguish High group (i.e., empathy-analogues) from Low
group (i.e., psychopathy-analogues). These steps of classifying the children into two
distinct groups, with clearly defined physiological reaction patterns, are important in the
process of answering core research question 2, whether it will be possible to discriminate

non-empathic (psychopathy-analogues) from highly empathic children.
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Table 15

Second Step to Refine Group Membership (Bootstrapping Approach) of All 50 Boys;
Based on Cluster Analysis of HR Reactivity Data.

Former Former New

High Classification Low Classification Middle

Group Code Group L Code Group M Code
7 High 3 Middle 2 High
19 High 10 Low 4 High
20 High 11 Low 5 Middle
26 High 18 Middle 8 Middle
27 High 21 Low 9 Low
32 High 25 Low 13 Middle
38 High 29 Low 14 Middle
39 Middle 33 Low 17 High
43 High 34 Middle 23 Middle
6 Middle 1 Middle 30 Low
15 Middle 28 Middle 31 Low
16 Middle 45 Middle 35 Low
22 High 48 Low 36 Middle
24 Middle 37 Middle 42 Middle
40 High 41 Low 47 Middle
50 Middle 46 High 49 High
44 Middle 12 Middle

Note. This represents the second step in the classification of the children into psychopathy-
analogues (Low group) or empathy-analogues (High group), (based on HR baseline data and
refined via HR reactivity data).

Discriminant analyses predicting group membership for all 50 participants were
used as an additional check on the accuracy of the two existing classification systems
(chance number of correctly classified cases is 33.3%, as there are three possible
groupings; High, Middle, Low). The first discriminant analysis was conducted with HR
baseline as grouping variable and reactivity raw scores (HR) from all film-segments as
predictors (HR reactivity was expressed either as values of crit, of crit — baseline, of crit—
pre, or crit—post). This analysis resulted in 98% correctly classified cases (simultaneous
method).

The predicted group membership was then compared case-by-case to the group
membership identified earlier. The rank-ordering of HR baseline data (first classification)
was matched with the second classification from the clustered crit-section data, and this

resulted in a match for 27 children, who clearly belong into Low (psychopathy-
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analogues) or High (empathy-analogues). This was confirmed by the discriminant
analysis procedure (Table 16), where it can be seen that 94% (=47 cases) were correctly
identified to belong into group High (=15), Low (=11), and Middle (=21). This shows
that the two orniginal classifications were robust in consistently identifying the two groups
of children as Low (psychopathy-analogues) or High (empathy-analogues), (see Tables
13 and 15). (The grouping variable was a combination of clustered HR crit data with

ranked HR baseline data, and the 21 predictor variables were based on HR reactivity.)

Table 16
Classification Matched Between

Predicted and Original Group Membership (Classification Results)

Predicted Group Membership

Original Low Middle High Total
Low 11 % 0 12
Middle 1# 21 1# 23
High 0 0 15 15
Low 91.7 83 .0 100
Middle 43 91.3 43 100
High 0 0 100 100

Note. 94% of original grouped cases were correctly classified by discriminant analysis; # 3
misclassified cases (2 for middle, one for low); The grouping variable (original) was a combination
of clustered HR crit data with ranked HR baseline data; and the 21 predictor variables were based
on HR reactivity for all film segments (z-scores); (simultaneous method).

The case wise statistics table (Table 17) identifies which individual cases were
misclassified: case 31, case 39, and case 42. All other 47 cases were correctly allocated

to group High, Low, or Middle.
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Table 17

Case wise Statistics (Discriminant Analysis) Using the Second Classification (Clustering of HR
Reactivity Data Combined With Ranked HR Baseline Data) as Grouping Variable

Squared Squared

Mabha- Maha-

lanobis lanobis
distance distance

Case Grouping | Predicted to Case Grouping | Predicted to
number | variables Group centroid number | variables Group centroid
1 2 2 1.216 26 3 3 3.857
2 3 3 1.196 27 3 3 1.947
3 2 2 0.267 28 2 2 2.029
4 3 3 1.281 29 1 1 2.591
5 2 2 3.772 30 1 1 0.040
6 2 2 0.300 31 1 2# 0.724
7 3 3 1.299 32 3 3 0.471
8 2 2 0.426 33 1 1 4.009
9 1 1 0.76 34 2 2 0.820
10 1 1 2.827 35 1 1 5.057
11 1 1 0.888 36 2 2 0.062
12 2 2 1.507 37 2 2 0.516
13 2 2 3.149 38 3 3 1.800
14 2 2 2.924 39 2 3# 2.880
15 2 2 0.102 40 3 3 2.288
16 2 2 0.838 41 I 1 5.685
17 3 3 0.659 42 2 1# 2.143
18 2 2 0.828 43 3 3 2.119
19 3 3 0.416 44 2 2 1.627
20 3 3 1.428 45 2 2 3.072
21 1 1 1.360 46 3 3 3.453
22 3 3 0.536 47 2 2 0.195
23 2 2 1.003 48 1 1 3.523
24 2 2 1.943 49 3 3 4.081
25 1 1 0.063 50 2 2 1.242
Note. #= the Discriminant Analysis classifies 3 mismatched cases; 1 = Low; 2 = Middle; 3 = High;

Grouping variable = Derived by using ranked baseline HR data combined with clustering of HR reactivity
data; Predicted data: 21 variables based on HR reactivity data for 7 film segments; 47 matching cases;
Mahalanobis distance identifies closeness of individual cases to centre of grouping variable.



Chapter 7: Questions Phase B 91

This result demonstrated that the combination of clustering HR reactivity values
and ranking HR baseline values seemed to be an excellent system to classify the children
into the High group (empathy-analogues) or into the Low group (psychopathy-
analogues). Consistently there were the same individual children identified to belong into
one or the other group, based on their HR data, while they were watching various films.
Thus, the same children who were identified to have low baseline HR, were also
identified to have less reactivity to empathy-inducing stimuli. Thus, according to
literature, they could potentially be part of the group of psychopathy-analogues. Whereas
the children with high baseline HR and high attentiveness/reactivity are likely to belong
into the empathy-analogues group.

However, there were still 23 children in the fluctuating Middle group. Further
exploratory discriminant analyses were used to clarify the group-membership for some of
these children. As grouping variable the combination of ranked HR baseline and clustered
HR reactivity data was retained, which had led to the previous second classification.
However, as predictor variables the HR reactivity data were chosen in successive, single
steps for a series of discriminant analyses. The case-wise statistics of these analyses were
visually inspected and, in additive fashion (bootstrapping), their information was
combined to clarify the group membership of nine more cases, which were previously not
yet identified as High or Low (rather they were allocated to the fluctuating Middle
group). These further analyses led to the third grouping of classifying children into High
(empathy-analogues) or Low (psychopathy-analogues).

Table 18 shows this latest step of grouping, and it can be seen that 16 children
could reasonably be allocated to High group (empathy—analogues) and 11 children were
allocated to Low group (psychopathy-analogues). Again, this corresponds to the
expectation that it would have been more difficult for the teachers to pre-select children
according to the psychopathy criteria and that therefore there might be less psychopathy-
analogues than empathy-analogues in this study.

These successive classification procedures have been able to address research
question 2, as it seems possible to discriminate empathy-analogue from psychopathy-
analogue children. Auxiliary question B1 has been answered so far for HR baseline and
HR reactivity data. Both have been found to map very well onto the constructs of

empathy and psychopathy, and both data sets discriminate between the two groups High
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Table 18

Third Step to Refine Group Membership (Bootstrapping) of the 50 boys Into a High-
Group (Empathy-Analogues) and Low-Group (Psychopathy-Analogues) Based on
Additive Discriminant Analyses; (Third Classification System)

High Classification -Low Classification Middle

Group Code Group L Code Group M Code

7 High 3 Low 2 High
19 High 10 Low 4 High
20 High 11 Low 5 Middle
26 High 18 Middle 8 High
27 High 21 Low 9 Low
32 High 25 Low 13 Middle
38 High 29 Low 14 High
39 High 33 Low 17 High
43 High 34 Low 23 Middle
6 High 1 Middle 30 Low

15 High 28 Low 31 Low

16 High 45 Middle 35 Low
22 High 48 Low 36 Middle
24 High 37 Middle 42 Low
40 High 41 Low 47 Middle
50 High 46 High 49 High
44 Middle 12 Middle

Note. Grouping variable = combination of first and second classification (i.e., ranked HR baseline
and clustered HR reactivity data); Predictor variables = HR reactivity data (crit-baseline, crit-pre,
crit-post), entered each singly and in succession (for all segments).

Bold = changed coding for individual cases; Total of 23 High, 16 Low, and 11 Middle.

empathy and Low empathy by consistently identifying the same individuals. These results
clearly confirm the theoretical underpinnings that HR baseline and HR reactivity are
valuable tools for empathy and psychopathy research, and that they might be useful for
profiling empathy- and psychopathy-analogues.

In the next step of the study it was aimed to explore how the measure of HR

variability could contribute to these findings.

7.3. Heart Rate Variability (derived from SD data)

Heart rate standard deviation scores represent variability, or the dispositional
measure of vagal tone. High variability should be found in baseline segments (Dolphins
AB and pre-sections of the films) of individuals who lack emotion regulation and thus

display large spontaneous HR fluctuations; that is in psychopathy-analogues. Similarly, in
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the crit-sections of the films, high SD values are believed to represent lack of attention,
i.e., the fluctuations are not suppressed (due to the lack of emotion regulation). Finally, it
was expected that the lack of emotion regulation is displayed in the post-sections by the
psychopathy-analogues as they do not recover well (fast) after ‘sensation seeking’ stimuli
and their SD values remain high (see methodology in Appendix A).

Based on the previous findings, it was decided to confirm/disconfirm the
grouping (empathy-analogues versus psychopathy-analogues) one more time with a
different set of data. This replication of the previous procedures, using HR variability
(calculated from SD of the HR data), is expected to validate the High/Low classification
and to add new information regarding individual children, who have not yet been
grouped with certainty.

The HR variability data were checked for normality, skewness and kurtosis
(Kolmogorov-Smirnov), which were found to be acceptable. Figure 6 shows overall SD
mean values for each film segment (averaged pre, crit, post sections), for all 50 children.
It can be seen that the overall mean SD values per film-segment show that variability is
indeed changing from segment to segment. The Jamie fire, Roller coaster and Bambi
calling film segments have the highest HR variability scores, which is congruent with the
theory that emotion regulation would be decreased in distress and ‘pure’ arousal
segments. The Jamie hallway film segment induced the smallest fluctuations (lowest HR
variability scores), which might indicate greatest attentiveness (i.e., suppression of HR

variability).
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Figure 6. Fluctuations of HR mean SD values for the 7 film segments; n=50.
Low values indicate small variability, high values indicate high variability.

This overall information was explored in more detail for groups Low and High
(n=17 each), separately (split based on previous classification, see Table 15). In Figure 7
it can be seen that the mean SD values for psychopatfly-analogues are consistently higher
for each film segment. This confirms the theoretical assumption that they would be less
regulated and that their HR data would be more variable (more fluctuating). It also
confirms that the classification has indeed identified two separate groups who
consistently display different data from each other. The Low group values for HR
baseline and HR reactivity were lower, and the HR SD values are now significantly

higher in relation to High group (i.e, none of the 95%-confidence intervals are

overlapping).
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Figure 7. Fluctuations of HR mean SD values for all film segments for the Low and High
groups (n=17). The Low Group (psychopathy-analogues based on HR mean baseline) is
now high for HR variability and vice versa for the empathy-analogues.

It was decided to validate the above result by exploring the SD data set with
discriminant analyses. The grouping variable was based on the previous findings, where
all 50 children had been classified into High or Low, based on their HR baseline values
combined with their HR reactivity values (see grouping results in Table 18). The
predictor variables for the discriminant analyses were derived from the HR variability
data set. Table 19 shows the correctly classified, or misclassified individual cases for each
successive discriminant analysis.

The high percentage of correctly classified cases (72 — 84%) is a strong indicator
that the grouping criteria, which were used in the third classification step, are robust. It
also has to be mentioned that with increasing elimination of the Middle group the
fluctuations within group Low and High will increase, as they will not represent a ‘core-
group’ any more; rather there will be a grouping of ‘more or less’ empathy- or

psychopathy-analogues, with corresponding fluctuations. The information from the
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individual cases regarding their pattern of fluctuation can be useful now in order to refine

and modify the classification system.

Table 19

Discriminant Analyses with SD Data to Confirm Classification

Grouping | Predictor | Correct No. No. No. total
vanable vaniables classified | correctin | correctin | correctin | misclassified#
HR in % High Low Middle
baseline
with HR
reactivity
see above | HR pre- 72% 20 8 8 14
sections
with SD
baseline
see above | HR SD 84% 22 18 2 8
crit-
sections
sec above | HR SD 72% 16 16 4 14
post-
sections

Note. n=50; # the visual inspection of the misclassified cases revealed that most misclassifications
were related to the Middle group, and furthermore that these were mostly the same individual cases
which were fluctuating between the various groupings.

This overall information was differentiated for group Low and group High (n=17
each) by coding the raw data, using criteria from the second Classification (see Table
15). Figure 7 shows that the mean SD values of psychopathy-analogues were on average
higher (compared to group High) for each film-segment. The psychopathy-analogues
showed signs of attention (suppression of variability) for the ‘sensation seeking’
segments (Roller coaster and Bambi shots), and they displayed reduced or no attention
(indicated by great variability) during ‘pure’ empathy segments (such as Jamie tease or
Bambi calling). However, their SD fluctuations seem more randomly distributed (i.e.,
spontaneous fluctuations) and less related to the film stimuli. On the contrary, it seems
that the empathy-analogues were responsive to the film stimuli, that they were paying
attention, and that they were regulating their emotions, which is indicated by suppressed
variability (i.e., low variability scores); especially for segments Jamie hallway, Jamie

tease, and Bambi father. Segments Jamie fire and Bambi shots were expected to elicit
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some distress reaction; distress also seems to be evident in Bambi calling. Again, in the
segment Roller coaster, surprisingly there is evidence of attentiveness (low SD values),
rather than the expected arousal/distress.

As mentioned before, it appears that the successive classification procedures were
able to address research question B1. The various psychophysiological reactions, as they
are expressed in HR data (such as HR baseline values, HR reactivity, or HR variability)
have been mapped successfully onto the theoretical constructs related to empathy and
psychopathy. This led to the successful classification of the participants into two groups
of either empathy-analogues or psychopathy-analogues. These grouping-criteria were
used for the classification within separate data sets and thus it has been demonstrated that
the various physiological measurements led to a robust and replicable classification.

Owing to the high predictive power of the variables employed thus far (and time
constraints of the analyses) the data from HR slope were not analysed. An exploratory

analysis of skin conductance (SC) data, however, was performed and is described below.

7.4. Skin Conductance Data

As mentioned earlier, a detailed analysis of the Skin Conductance (SC) data was
beyond the scope of this study. Nevertheless, an exploratory analysis of the SC data was
conducted because it was considered important to include a psychophysiological
measure, which is completely independent of the HR measures.

Firstly, the theoretical assumptions were explored using the collected SC data.
Then, it was investigated whether the classification for individual cases, that was
developed for HR data, maps onto the various SC data sets as well, (only a selection of
the performed analyses will be presented).

The SC data were tested for normality, skewness and kurtosis in all segments
(Kolmogorov-Smirnov). The results were satisfactory. It was found that there was
consistently a group of 6 outliers (i.e., extreme SC values), which was taken into
consideration for later case-by-case classifications. Additionally, it can be seen in Table
20 that there was a trend for the mean SC values (pooled over pre, crit, and post
sections) to increase over time during the data gathering. This was expected and
predicted by theory, but should be explored further in a detailed data analysis (see
Appendix A).
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Table 20
Mean SC (uS) Values Combined for all Sections and 7 Film Segments

Segments Film-sections

pre crit post
Dolphins AB - 2.29 -
Jamie fire 3.90 4.50 5.55
Jamie hallway 6.10 6.07 5.69
Jamie tease 6.04 6.22 6.46
Roller coaster 6.72 9.17 -
Bambi shots 7.10 9.21 10.73
BC calling 10.37 9.85 9.50
Bambi father - 9.76 9.50
Note.n= 50

Figure 8 shows the mean values for each film segment, separated into High and
Low (according to the grouping criteria, which were developed during the HR data
analysis). It was expected that the baseline (tonic) SC levels would be higher for the
empathy-analogues group than for psychopathy-analogues.

The effect of higher arousal/emotional intensity for group High compared to
group Low is visible in all film segments. Lower SC data are a signal of less emotional

activation, as predicted by theory.
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Figure 8. Mean SC baseline data per film-segment, separated into group High (n=23)
and group Low (n=16), based on the third classification (Table 18).

Based on the previously delineated considerations for HR, the data were then

categorised via discriminant analysis; (grouping variable = third step of HR classification,

predictors = baseline SC, Dolphins AB and pre segments combined). The results are

shown in Table 21.

Table 21

Discriminant Analysis with SC Data to Confirm Classification

Grouping Predictor % correct | No. of correct cases per No.

variable variable classified | grouping misclassified
HR baseline SC baseline 60% High Low Middle |20

combined with values 18 8 4

HR reactivity

Note. n = 50; outliers were still included during these grouping procedures.
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Eighteen empathy-analogues and 8 psychopathy-analogues (and 4 cases of the
Middle group) were correctly classified for 60% of all cases. Again, most of the 20
misclassifications were due to the higher variability associated with the Middle group.
This is especially true for psychopathy-analogues. (Also, it has to be remembered that
these analyses are based on all 50 children and thus still include the previously identified
outliers).

In general, it seems that the classification code, which was developed in relation
to HR data, seems to confirm the overall trend in group-membership for the SC data as
well. This means that the developed classification is not only applicable for various HR
constructs, but also for a different psychophysiological modality (i.e., skin conductance).

Next, the grouping into High and Low will be scrutinised for the last time by

statistically (t-tests) comparing the two groups; separately for each theoretical construct.

7.5. Comparison of the Distinction between Psychopathy-Analogues (Low) and

Empathy-Analogues (High), Based on Psychophysiological Measures

In order to contrast empathy and psychopathy constructs across all of the
psychophysiological measures a final analysis was conducted using discriminant analyses
and individual t-test comparisons of the empathy-analogue and psychopathy-analogue
groups. The discriminant analyses used only High and Low categories (as dichotomous
groups) for all 50 boys during this procedure. The third classification step (see Table 18)
was thus modified accordingly and served as the grouping variable for this stage of
analysis. Table 22 shows a summary of the results from the discriminant analyses and the
t-tests that were performed with some of the data sets.

Data set 1 is based on the theoretical construct that low HR baseline is potentially
able to indicate psychopathy. It was possible to predict 84% of the cases into the correct
grouping, and the means of these two groups were significantly different when compared
with an independent samples t-test. Data set 2 is based on the assumption that low HR
reactivity levels might be indicative of psychopathy. Again, it was possible to correctly
predict 90% of the cases and the t-test indicated a significant difference. Data set 3 is
based on the theory that low HR reactivity scores might be indicative of psychopathic
tendency and it was possible to predict 74% of the cases correctly (for n = 34), and again

the t-test was significant. The theoretical construct for data set 4 postulates that alack of
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HR recovery is indicative of possible psychopathy and it was possible to predict 76% of
the cases correctly into High or Low group, with significant results of the t-test. For data
set 5, the theory related to HR reactivity was tested again with data combined from crit -
pre, crit — baseline, and crit — post (for n= 50). Again the correct classification was
possible for 76% of the cases, and the t-test results were significant. For data set 6 the
theory predicts that high HR variability is predictive of a psychopathic tendency, and it
was possible to predict 96% of the children into the correct grouping. The t-test was
significant as well. For data set 7 all previous constructs related to HR data (1 — 6) were
combined and these aggregate scores were able to predict 94% of the cases, and the
significant difference between the two groups was confirmed with t-test.

The theoretical underpinning for data set 8 is the prediction that low SC (tonic)
baseline levels are related to psychopathy. Again it was possible to correctly identify 76%
of the cases into the two groups. However, the groups were not significantly different
from each other (t-test). Similarly it was possible to correctly predict 78% of the cases
based on data set 9, which postulates that low SC reactivity is related to psychopathic
individuals. The difference between the groups was not significant. Data set 10 includes
SC variability data (SD) and the theoretical construct predicts low variability for
individuals with psychopathic tendency. The correct classification was possible for 80%
of the cases, although the group differences on this measure failed to reach statistical
significance. The three data sets (8 — 10) that are related to SC were again summarised
into aggregate scores and combined with the aggregate HR data, and it was possible to
predict 92% of the cases correctly based on the resulting data set 11. This grouping into
High and Low was significant when tested with an independent sample t-test.

The summarised HR data information clearly indicates that most of the chosen
theoretical HR constructs seem to correspond very well with the developed classification
of psychopathy-analogues and empathy-analogues. This is also true for the data based
on SC values. The lack of significance in the SC data does not mean that the measures/
constructs are less useful for classification of children (as the very satisfactory DA results
demonstrate).

The visual inspection of the sorted composite scores, combining the various data
sets (HR and SC) confirmed that it is possible to dichotomise the 50 cases into

psychopathy-analogues and empathy-analogues. In the third step of the final grouping
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Table 22

Summary of the Evaluated Psychophysiological Data Sets, and Their Usefulness in
Discriminating Empathy From Psychopathy

Data Set/ Results discriminant analyses Results Independent Samples t-test
Predictors  Grouping variable= third grouping
criteria revised (no Middle group)

% correct | No. correct | No. correct | z-scores Z-SCores
classified | High Low Low group | High group
1. HR 84% 22 20 -.69 .59 significant
baseline t(48)=5.8
AB (p<.05)
2.HRecnit | 90% 25 20 -4.66 3.97 significant
values t(48)=6.7
(p<.05)
3.HR 74% (based on -4.78 1.59 significant
reactivity 17 17) t(32)=3.7
crit-pre) (p<.05)
4. HR 76% 22 16 -7.22 6.15 significant
recovery t(48)=4.8
(post) (p<.05)
5.HR 76% 22 16 -6.20 5.28 significant
reactivity t(48)=4.5
(crit-pre) (p<.05)
6. HRSD | 96% 26 22 3.71 -3.16 significant
(all t(48)=5.6
combined) (p<.05)
7. HR 94% 26 21 -5.2 4.5 significant
aggregate t(48)=5.6
(1.-6.) (p<.05)
8. SC 76% 25 13 t-test not
baseline significant
9.SC 78% 23 16 t-test not
reactivity significant
crit-pre
10. SCSD | 80% 24 16 t-test not
significant
11. All 92% 27 19 -6.2 4.7 significant
HR+SC t(48)=4.5
aggregate (p<.05)

Note. A detailed description of the way the theoretical constructs were operationalised into the data
sets can be found in Appendix G. Each set of data served as basis to verify the classification of
cases into empathy-analogues or psychopathy-analogues via discriminant analyses. The higher the
% of correct classification the more useful the set of data was considered for successful grouping.
The t-test results indicate whether the High or Low groupings were significantly different from each
other (within each data set).
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there were 23 empathy-analogues in group High and 16 psychopathy-analogues in group
Low. This bias favouring classification of children as empathic is perhaps not surprising
given the previously described reluctance of teachers to ‘label’ ‘problem’ children;
despite the requirement to pre-select the boys from either side of the empathy continuum.
Thus, it can be stated with some confidence, that the formulated classification coding,
developed from psychophysiological measurements via bootstrapping methods, has the
potential to distinguish non-empathic from empathic boys. So far the coding has been
developed, tested, and confirmed with assessment instruments in the area of
psychophysiology. In the next step it will be explored whether the classification system
can be valid with the conventional assessment instruments like questionnaires, self-
reports, and observations.

Overall, it can be stated that there seems to be a clear dichotomy between
psychopathy-analogues and empathy-analogues within the HR measures as well as within
the SC measures (although less pronounced). Thus, the identification and the
classification of children into High and Low groupings has been shown to be successful
across different modalities of psychophysiological assessments. This seems to answer the
auxiliary research question B1 by relating the empathy construct successfully to
psychophysiological measurements. In addition, it also provided the answer to core
question 2 by demonstrating the successful classification of the participants into groups

of empathic and non-empathic children, respectively.
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CHAPTER 8

Research Question Relating to Phases A and B

C1: Which of the Selected Dispositional (Paper/Pen) Measures Correspond Best to the

Physiological Classification of Empathy-Analogues and Psychopathy-Analogues?

In Chapter 7, grouping criteria in order to classify the participants into empathy-
analogues and psychopathy-analogues were developed. Their usefulness and ability to
discriminate between the groups was explored, as they were applied to
psychophysiological assessments. In Chapter 6 usefulness and correlations of a selected
number of questionnaire measures in the area of empathy and psychopathy were
assessed. Now the developed classification criteria will be evaluated for their potential to
be applied to questionnaire measures as well. In other words, the goal of the final step in
the data analysis was to determine whether the developed grouping criteria (High, Low)
would also separate the empathy-analogues from the psychopathy-analogues, based on
their questionnaire scores, (obtained during Phase A).

Empathy Self-Reports: A discriminant analysis using the final classification (see

Table 18) as grouping variable, and the three self-report measures Bryant Empathy Scale,
Inter Personal Reactivity Index sub-scale empathic concern, and Eisenberg Criterion as
predictors, showed agreement in the classification of 30 of the 50 participants; 15 from
the Low group and 15 from the High group.

A detailed analysis of the mismatched cases for each measure, indicated that
Bryant Empathy Scale seemed to be the best measure to detect psychopathy-analogues
(i.e., non-empathy) children, whereas the Interpersonal Reactivity Index, sub-test
empathic concern, seemed best to detect empathy-analogues (i.e., high empathy and
distress).

Empathy Teacher Reports: The three selected self-report empathy measures were

then compared with three teacher-report empathy measures: Criterion Empathy, Child
Behaviour Questionnaire scale empathy, and Child Behaviour Checklist adaptive

functioning, via discriminant analyses, using the final classification again as grouping
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variable. (These measures were selected by examining the discriminant function
coefficients for those variables with the comparatively highest loadings.)

The results of the discriminant analyses showed that 64% of the children could be
correctly classified, based on their questionnaire scores (11 for Low and 21 for High).
This means that 32 individual children, who had been identified by their physiology
responses to be either psychopathy-analogues or empathy-analogues, were also identified
accordingly by their teacher’s responses on empathy questionnaires.

Next, a discriminant analysis was conducted with a selection of 24 empathy
measures as predictors, (grouping variable as before). The results showed an increase of
correctly matched cases to 72%, (14 for Low group and 22 for High group). This means
that 36 individual children can be identified via a series of empathy questionnaires to be
part of either group Low or High (initially classified via psychophysiological measures).

It appears that the z-scores of the empathy assessment instruments (used as a
composite indicator) generally supported the soundness of the classification criteria of
group Low and group High. Conforming to expectations, it also seems that the empathy
measures are better at predicting empathy-analogues (High), than psychopathy-analogues
(Low), (i.e., less mismatched cases in High than in Low).

Psychopathy Assessments: The same procedures were used to conduct

discriminant analyses with psychopathy assessments (11 selected psychopathy
questionnaires, with eliminated duplicating sub-tests as predictors; final classification as
grouping variable). This resulted in a correct classification of 76% (14 for group Low
and 24 for group High). Thus, it was also possible to match the classification (based on
psychophysiological data) of 38 children, by analysing their psychopathy-test scores.
Further elimination of variables (via examination of their discriminant function
coefficients for loadings) resulted in the following group of six most powerful
psychopathy measures: Interpersonal Measure of Psychopathy, Psychopathy Screening
Device, Child Psychopathy Scale total, Child Psychopathy Scale manipulation, Child
Behaviour Questionnaire intensity pleasure, Child Behaviour Checklist attention.

Combined Empathy and Psychopathy Assessments: Finally, all empathy and

psychopathy assessment variables (scales and sub-scales), which were explored via

descriptive analyses, were screened and the overall number were reduced to 28 by



Chapter 8: Questions Phase A and B 106

eliminating collinearity, eliminating double weighting, and choosing highest loadings on
discriminant functions.

A discriminant analysis with the remaining 28 variables as predictors resulted in
82% correctly classified cases: 19 for Low group (psychopathy-analogues) and 22 for
High group (empathy-analogues).

The reported findings suggest that the particular choice of certain tests did not
matter that much, and that aggregates of tests seem to lead to increased matching with
the grouping classification (obtained via psychophysiology). The information of single
tests or sub-tests did not seem to lead to an equally successful discrimination between
psychopathy- and empathy-analogues.

A final discriminant analysis was therefore conducted with a mix of 65 of the
original empathy and psychopathy measurements as predictors (tests and sub-tests
included; the final classification remained as grouping variable). The result showed that
38 children were correctly classified (76%) into either Low (=16) or High (=20), or
Middle (=2).

The percentage of correct classifications increased to 82%, for 28 selected
variables, (increased from 76%, when all 65 variables were included). Thus, it can be said
that even when ‘non-optimal’ assessment instruments are included into the composite
mix of all variables, it is still possible to match the classification criteria to a very high
degree. However, it also confirms the previously stated assertion that aggregate
information of scores is more useful than single scores from individual tests.

This result is very encouraging as it demonstrates firstly, that the classification
into group High and group Low is replicable for various data sets, and even for
completely different modalities (such as questionnaires versus psychophysiological
measures). Secondly, it shows that the two groupings of psychopathy-analogues and

empathy-analogues, respectively, are significantly different from each other.

In summary, it can be said that all of the auxiliary research questions have been
answered in the affirmative. Specifically:

It was possible to show that dispositional empathy measures were positively
correlated with each other, which confirms the unidimensionality of the empathy

construct; (however, there is a distinct split between self-report measures and teacher-
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report measures). It was possible to demonstrate that the dispositional psychopathy
measures were positively related to each other, which confirms the psychopathy
construct. It was also possible to show that empathy assessments and psychopathy
assessments were negatively correlated with each other (except self-reports), which
seems to confirm that the two constructs are related to different populations.

The results from the experimental procedures in Phase B revealed that it is
possible to structure psychophysiological data (HR and SC) into distinct populations of
empathy-analogues and psychopathy-analogues. Thus it appears that the constructs of
psychopathy and empathy have been successfully paralleled by a classification, which was
developed on the basis of psychophysiological data.

The results also confirmed that it was possible to map the classification, which
distinguished psychopathy-analogues from empathy-analogues (based on their
psychophysiological reactions), onto the different modality of questionnaire assessments
from Phase A. Although there was not any one particular instrument that would perfecﬂy
match the developed classification into dichotomous groups, it was possible to
demonstrate high congruence with different assessment instruments pooled into
composites. A chosen sub-set of questionnaires (six empathy measures; six psychopathy
measures) was thus able to match the classification system to a very high degree and to

confirm its practical usefulness.

The presented results that were able to address the auxiliary research questions
are now helpful to answer the over-arching core-questions:
1. The results seem to confirm that Psychopathy FI and affective empathy are inversely
related. This can be confirmed via the development of a classification system that is
capable to dichotomise individuals either into a psychopathy-analogues group or an
empathy-analogues group. This replicated a dichotomy that had already been found via
correlations of psychopathy and empathy assessments.
2. The results seem to confirm that it is possible to discriminate non-empathic children
from highly empathic children, by analysing their psychophysiological data during
empathy-inducing situations. The resulting classification system thus dichotomises the
children into two distinct groups of empathy-analogues and psychopathy-analogues

based on their (non)-empathic reactions.
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3. The results seem to indicate that psychophysiological instruments are very useful and
reliable as diagnostic tools in order to develop a classification, with the aim to
dichotomise children into empathy-analogues and psychopathy-analogues.
Questionnaires are valuable instruments as well, but less singly, and rather used in a
composite fashion (as each seems to address different aspects of the empathy- or

psychopathy construct).
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GENERAL DISCUSSION

The rapidly developing technology of psychophysiology has made possible the
observation of hiherto invisible responses and has opened a vast new frontier
of clinical research. The initial exploration of this frontier has already begin to
pay dividends and further advances can be anticipated in the future. It is hoped
that someday this research will lead to a much more complete understanding of
the nature and causes of psychopathology and to more adequate means of

prevention or treatment (FFowles, 1975, p. 221)

The present study was inspired by the suggestion that the analysis of
physiological response patterns in young children could help to clarify the relationship
between empathic responding and Factor I psychopathy. Further, it was hoped that tﬁe
results would add to the increasing list of tools for the early detection of problem
behaviours (such as lack of empathy), which has been acknowledged as the most
effective basis for prevention and change.

The rising concern about serious antisocial behaviours among youths and the call
for effective prevention measures has been documented in detail (e.g., Lochman, 1995).
This led to the exploration of issues surrounding delinquency, antisocial behaviours, and
psychopathy. Literature in the area of psychopathy was surveyed and it was possible to
conclude that psychopathy can (and should) be discriminated from delinquent behaviours.
The affective dimension appears to be an important defining marker, which includes
emotions and emotion regulation. Thus, psychopathy has been established as an accepted
classification, which can be identified as a separate dimension (Factor I) via measurement
instruments like the Psychopathy Checklist-Revised, (Hare, 1991). However, the
Diagnostic and Statistical Manual of Mental Disorders (4th. ed., 1994) does not include
psychopathy as a diagnostic category yet, and there is still some discussion regarding the
dimensional versus categorical definition of psychopathy.

The proponents of the psychopathy taxonomy were cited, emphasising the

importance of genetic and biological components for the understanding of the
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development and behaviour of psychopathic individuals (e.g., Scarpa & Raine, 1997a). It
is however important to emphasise that biological influences do not act in a vacuum and
that environment and upbringing play an important part in the shaping of the
psychopathic individual. This diathesis-stress paradigm proposes a genetic-biological
view of personality in which biological individual differences interact with situational
variables to produce overt behaviour (Fowles, 1975). The diathesis-stress model
provides on one hand the theoretical foundation for the clinical application of
psychophysiology, and on the other hand it leads to the conclusion that psychopathy FIis
present in early childhood.

The childhood presentation of psychopathy has been explored by various
researchers (e.g., Frick et al., 2000), who found that callous-unemotional traits are
closely parallel to the FI dimension of adult psychopathy. Based on the presented
evidence regarding the childhood manifestation of psychopathy, it seemed even more
imperative to focus on prevention and early detection of children ‘at risk’.

Deficits in emotional responding and emotion regulation have been demonstrated
in psychopathic individuals (adults as well as children). Empathy was mentioned several
times as a crucial emotion which seems to be lacking in psychopathic individuals.
However, it has been demonstrated that it is important to separate empathic reactions
into the cognitive component of perspective taking, which is not deficient in
psychopathic individuals, and into the affective component of ‘vicarious feeling with’ or
even personal distress, which is lacking in psychopathic individuals (e.g., Eisenberg &
Strayer, 1987).

In order to develop a system for early identification and prevention of children ‘at
risk’ it was crucial to firstly identify a reliable marker, and to secondly develop a reliable
classification system (see Lochman, 1995). Based on the presented information and
empirical evidence, it can be stated with some confidence that empathy may be a
promising marker for psychopathy research. The aim of the present study was therefore
to develop a classification system, which could be based on affective empathy as the main
distinguishing factor.

It has been mentioned before that the demonstrated genetic/biological component

in psychopathy FI allows for the use of psychophysiological assessment measures.
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Therefore it seemed reasonable to expect that lack of empathy (lack of vicarious
emotions) in psychopathic individuals could be detected via psychophysiological
measurements. Thus, in the present study emotional reactivity, intensity, and arousability
have been investigated via heart rate (HR) and skin conductance (SC) measures.
During the review of previous research findings it became evident that many
researchers aim to combine findings from biology, genetics, and sociology; as well as
from different fields of study such as developmental, psycho-social, or
psychophysiological; as well as from different specific research areas within psychology
such as aggression, attachment, empathy, or biology. This multimodal perspective has
been adopted for the experimental phases of the present study as well: during Phase A,
self-report measures have been combined with other-reports, as well as with
observations; and the questionnaire assessments from Phase A have been combined with
the findings from the psychophysiological assessments obtained from Phase B. This
approach finds its logical continuation, when a combination of treatment strategies is

suggested.

The first overarching research question led to the investigation in Phase A
whether psychopathy and empathy are negatively correlated and possibly opposites on
the same continuum. Evidence that this was the case can be taken as support that lack of
empathy can be regarded as a reliable marker for psychopathy. The overarching question
was specified by three auxiliary research questions, which were related to questionnaire
measures of empathy and psychopathy and were aimed at detecting correlations within
and between the empathy and psychopathy questionnaires and rating scales.

In replication of previous findings (e.g., Mehrabian, 1997) it was possible to
demonstrate that empathy and psychopathy (non-empathy) measures were negatively
correlated. This finding supports previous results (see Miller & Eisenberg, 1988), that
were presenting low to moderate negative relations between empathy and aggression/
antisocial behaviours. It has to be stressed that this study did not expect to find
‘psychopathic’ children, rather the boys in this study were expected to represent
empathy- and psychopathy-‘analogues’; based on the theoretical assumption that

psychopathy is a dimensional as opposed to a categorical construct. Thus, it can be
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argued that the results might be clinically significant, even if some did not reach statistical
significance.

The analysis revealed that the empathy self-report measures were correlated with
each other (they were measuring the same empathy-construct); the teacher-report
empathy measures were correlated with each other (they were measuring the same
construct); and the teacher-report psychopathy measures were correlated with each other
(they were measuring the same construct). However, the relations of empathy-self-report
measures did not correlate well with either teacher’s empathy, or psychopathy measures.
This indicates that children and teachers were reporting on different aspects of empathy,
(when each measure is really measuring empathy). Thus, it could be suggested that the
teacher perceptions were based on the children’s outward behaviours (i.e., social
competence or possibly sympathy), whereas the child responses reflected their ‘inner’
experience of sadness and distress. It has been suggested by other researchers (Eisenberg
et al., 1989) that children have difficulties to report on their emotional states, which
would partly explain the divergent findings.

The above identified difficulty, that different instruments possibly assess different
dimensions of the empathy construct, (such as personal distress, sympathy, concerned
attention, perspective taking, orienting, pro-social behaviours), is relevant for the
questionnaire measures in Phase A, as well as for the psychophysiological measures in
Phase B. This re-affirms the previous recommendation that a multi-method approach
with a combination of results leads to increased validity. Thus the present study used an
aggregate of empathy measures and of psychopathy measures for the final set of
correlations. This approach has also been chosen to aggregate various theoretical
constructs regarding psychophysiology, in Phase B of the study.

The finding that psychopathy and empathy are negatively correlated and possibly
on opposite ends of the same continuum, affirms the choice of empathy as marker
variable for the detection of psychopathy. It has also been used by other researchers to
conclude that empathic responsiveness may be a crucial element in psychopathy and

aggression.
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