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Attentional processes play an important role in the fear deficit 
of psychopathic individuals. According to the response modu-
lation theory, psychopathic individuals appear insensitive to 
fear-related stimuli because they fail to reallocate attention  
to secondary affective information while engaged in goal-
directed behavior (MacCoon, Wallace, & Newman, 2004;  
Patterson & Newman, 1993). This difficulty balancing the 
demands of goal-directed processing and secondary informa-
tion processing creates a bias whereby psychopathic individu-
als are less responsive to affective information unless it is a 
central aspect of their goal-directed focus of attention.

We previously used an instructed fear-conditioning task to 
demonstrate that the fearlessness of psychopathic offenders is 
moderated by their focus of attention (Newman, Curtin, 
Bertsch, & Baskin-Sommers, 2010). Fear-potentiated startle 
(FPS) was measured as participants categorized colored letter 
stimuli under three conditions. One condition required partici-
pants to respond on the basis of the threat-relevant aspect of 
the stimuli (i.e., the color that predicted electric shocks). Two 
other conditions required participants to respond on the basis 
of an alternative, threat-irrelevant aspect of the stimuli (i.e., 
the case of the letter or the match or mismatch in a two-back 

task). In the alternative-focus conditions, the threat-relevant 
information was outside the primary focus of goal-directed 
behavior. Psychopathy scores (as measured by the Psychopa-
thy Checklist-Revised, PCL-R; Hare, 2003) were significantly 
inversely related to FPS under conditions that required partici-
pants to focus on a threat-irrelevant dimension of stimuli. In 
contrast, psychopathy scores were unrelated to FPS in the con-
dition that focused attention on the threat-relevant dimension. 
These results are consistent with the proposal that psychopa-
thy involves abnormalities in attention that undermine sensi-
tivity to emotion-related cues that normally modulate 
goal-directed behavior.

Although this research provided some of the strongest evi-
dence to date that the fear deficit of psychopathic individuals 
is moderated by attention, the study did not specify the atten-
tional mechanism underlying this effect. Goal-directed behav-
ior requires attention to focus on relevant stimuli and ignore 
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Abstract

Our previous research demonstrated that psychopathy-related fear deficits involve abnormalities in attention that undermine 
sensitivity to peripheral information. In the present study, we specified this attention-mediated abnormality in a new sample of 
87 prisoners assessed with Hare’s Psychopathy Checklist-Revised (Hare, 2003). We measured fear-potentiated startle (FPS) 
under four conditions that crossed attentional focus (threat vs. alternative) with early versus late presentation of threat cues. 
The psychopathic deficit in FPS was apparent only in the early-alternative-focus condition, in which threat cues were presented 
after the alternative goal-directed focus was established. Furthermore, psychopathy interacted with working memory capacity 
in the late-alternative-focus condition, which suggests that individuals high in psychopathy and working memory capacity 
were able to maintain a set-related alternative focus that reduced FPS. The results not only provide new evidence that 
attention moderates the fearlessness of psychopathic individuals, but also implicate an early attention bottleneck as a proximal 
mechanism for deficient response modulation in psychopathy.
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potential distractors. However, the mechanism for such goal-
relevant control may vary depending on the demands of a spe-
cific situation, and it may involve diverse neural and cognitive 
systems. A useful framework for understanding the different 
types of attentional selection emanates from cognitive neuro-
science research on the locus of attentional selection (Driver, 
2001; Knudsen, 2007; Luck & Hillyard, 1999). Within this 
framework, attentional selection and attentional limitations 
may occur as a function of filtering prior to stimulus identifi-
cation (early stage) or as a function of engagement of higher-
order cognitive processes after stimulus identification (later 
stage). Depending on task demands, attentional selection and 
attentional limitations may also occur at multiple loci of selec-
tion (multilocus selection).

Early stages of selective attention occur as a function of a 
bottleneck that, once established, blocks the processing of sec-
ondary information that is not goal relevant (Driver, 2001). 
Although this bottleneck is most commonly associated with 
perceptual load (Lavie, Hirst, de Fockert, & Viding, 2004), 
there is also evidence that preperceptual filtering may be based 
on features such as spatial location or visual properties avail-
able prior to stimulus identification (Luck & Hillyard, 1999). 
Such early attentional influences can affect neural activity in 
the visual cortex (Kastner & Ungerleider, 2000), filter the pro-
cessing of sensory information (Hillyard, Vogel, & Luck, 
1998), and prevent the perception of secondary information 
(Lavie et al., 2004). Thus, for psychopathic individuals, once 
the distinction between primary and secondary information is 
established, the bottleneck filter may limit the processing of 
secondary information, such as salient threat stimuli.

Selective attention may also operate at a later, postpercep-
tual stage (e.g., Luck & Hillyard, 1999). At some point 
between the occurrence of a stimulus and its effect on behav-
ior, stimulus-driven and goal-relevant information compete for 
representation, selection, and control (Desimone & Duncan, 
1995). At this later stage, selection occurs as a function of 
higher-order cognitive processes, such as memory and 
response selection, which signal the importance of specific 
information (Deutsch & Deutsch, 1963; Lavie et al., 2004). 
Thus, it is also possible that psychopathic individuals initially 
perceive and identify both primary and secondary information 
but are particularly adept at using higher-order processes to 
resolve the competition between goal-relevant and secondary 
demands on attention.

Although these early- and later-stage influences on selec-
tive attention occur at different points in the processing stream 
and involve activation of different brain regions (Hillyard & 
Anllo-Vento, 1998; Knudsen, 2007; Vogel, Woodman, & 
Luck, 2005), the processes underlying these influences may 
also overlap and combine to influence information processing 
(Luck & Hillyard, 1995). That is, selective attention may act at 
multiple stages of processing (Yantis & Johnston, 1990), with 
the ultimate effect on information processing being influenced 
by diverse situational and individual difference variables 
(multilocus selection; Awh, Vogel, & Oh, 2006; Lavie et al., 

2004). Of particular relevance to this research is the notion 
that the early attention bottleneck may not always be trig-
gered in an automatic, bottom-up way, but at times may be 
contingent on whether information and task attributes match a 
person’s task-relevant set (e.g., attributes based on task instruc-
tions; Corbetta, Miezin, Dobmeye, Shulman, & Petersen, 
1991; Folk, Remington, & Johnston, 1992). In addition, cogni-
tive processes such as working memory may affect the on-line 
representation of set-relevant information (Awh et al., 2006; 
Haenny & Schiller, 1988). Therefore, a person’s ability to per-
form this type of multilocus selection may be influenced by 
individual differences in working memory capacity (Fukuda 
& Vogel, 2009). Within a multilocus model, it is possible that 
the psychopathy-related attentional bias relates fundamentally 
to an early attention bottleneck, but that in contexts that require 
the application of a set (i.e., a specific goal-directed focus), 
working memory capacity is important for maintaining that 
bottleneck and precluding the processing of secondary infor-
mation. Overall, the distinction between these stages of atten-
tional selection provides a valuable framework for specifying 
the attention-related deficits of psychopathic individuals.

The primary aim of the present study was to specify the 
attentional abnormalities that undermine the processing of 
secondary affective stimuli in psychopathy and its associated 
factors. To this end, we modified the task we previously used 
(Newman et al., 2010) so that the threat information (color) 
and threat-irrelevant information (letter) were temporally sep-
arated (Mitchell, Richell, Leonard, & Blair, 2006). Specifi-
cally, we examined FPS in a new sample of incarcerated 
offenders under four experimental conditions that crossed 
threat versus alternative (i.e., threat-irrelevant) focus of atten-
tion with early versus late presentation of the threat-relevant 
cues. This manipulation yielded four conditions: early alterna-
tive focus, late alternative focus, late threat focus, and early 
threat focus. Of particular importance for testing our hypoth-
esis is the fact that the experimental manipulation allowed us 
to examine FPS under two alternative-focus conditions. The 
first engaged the alternative focus of attention at an early 
stage, prior to the presentation of threat-relevant information 
(i.e., the early-alternative-focus condition). The second pre-
sented threat-relevant information prior to establishing the 
alternative focus of attention, thereby increasing demands for 
higher-order processes to select and maintain a set-congruent 
focus (i.e., the late-alternative-focus condition).

The following three hypotheses were developed to specify 
the attentional processes that moderate emotion processing in 
psychopathic individuals. First, to the extent that their deficit 
in response modulation involves an early attention bottleneck, 
psychopathic offenders should display deficient FPS, particu-
larly when attention (i.e., goal-directed behavior) is engaged 
prior to presentation of the threat-relevant information (early-
alternative-focus condition). Second, to the extent that their 
insensitivity to threat-related stimuli is inherently a reflection 
of a later stage of selection, psychopathic offenders’ FPS defi-
cit should be especially apparent under circumstances that 
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necessarily call for higher-order processing (i.e., when the 
threat-relevant information is presented prior to the goal-
relevant information; late-alternative-focus condition). Third, 
psychopathy-related differences in FPS may be moderated by 
working memory capacity, particularly in the late-alternative-
focus condition, which requires the maintenance of an atten-
tional set in the absence of set-relevant information to support 
the early attention bottleneck (i.e., multilocus selection). 
Because some researchers advocate parsing psychopathy into 
two components (Factor 1 and Factor 2; Patrick, 2007), we also 
examined the association between the two major psychopathy 
factors and FPS in this experimental design.

Method
Participants

Participants were inmates from a maximum-security prison in 
Wisconsin who did not participate in our previous study but 
met the same inclusion criteria (Newman et al., 2010). Because 
there is little evidence that psychopathy-related laboratory 
correlates generalize across race and gender, our laboratory 
disaggregates these samples and reports sample-specific  
psychopathy effects in separate studies (Baskin-Sommers, 
Newman, Sathasivam, & Curtin, 2010). In the present sample, 
participants were European American, male, and age 45 or 
younger; scored 70 or better on the Shipley Institute of Living 
Scale intelligence estimate (Zachary, 1986); had no record of 
schizophrenia, bipolar disorder, or psychosis; and were not 
using psychotropic medications (Cleckley, 1976; Hare, 
Harpur, & Hakstian, 1990; Hart & Hare, 1989). Ten partici-
pants were excluded because there was a baseline artifact or 
no response on more than 20% of the trials (Blumenthal et al., 
2005). In addition, 2 outliers (Studentized residuals with  
Bonferroni-corrected p values < .05) were excluded from anal-
yses. The final sample consisted of 87 inmates.

Psychopathy was assessed using the PCL-R (Hare, 2003). 
Information for the ratings was derived from a semistructured 
interview and a file review. In this study, for 13 participants 
randomly selected during the interview process for reliability 
ratings, the interrater reliabilities for PCL-R total scores, 
PCL-R Factor 1 (interpersonal and affective traits), and PCL-R 
Factor 2 (lifestyle and antisocial traits) were .97, .92, and .95, 
respectively.

To assess working memory, we administered a computer-
ized version of the Digits Backward subtest of the Wechsler 
Adult Intelligence Scale (Wechsler, 1997). This test involves 
presenting a sequence of digits at a rate of one digit per sec-
ond. The sequence starts with two digits and then increases by 
one digit every two trials. Participants are instructed to repeat 
the digits in reverse order. The assessment stops when the par-
ticipant makes two consecutive errors or achieves two correct 
trials during the final sequences of eight digits. One point was 
given for each correct trial, and points were summed to calcu-
late the raw score.

Instructed fear-conditioning task

Presentation of all stimuli and measurement of behavioral 
responses was controlled by DMDX software (Forster &  
Forster, 2003). The instructed fear-conditioning task consisted 
of four conditions, with 80 trials per condition. We crossed focus 
of attention (threat focus or alternative focus) with the timing 
of this attentional focus (early onset or late onset) to yield the 
following conditions: early threat focus, late threat focus, early 
alternative focus, and late alternative focus. In the threat-focus 
conditions, participants had to focus on the color of a box that 
predicted shock administration. In the alternative-focus condi-
tions, participants had to focus on whether a letter stimulus 
was capitalized (i.e., a threat-irrelevant aspect of the trial). The 
order of conditions was counterbalanced across participants 
but did not interact significantly with the effects reported.

Every trial in all conditions started with a fixation cross 
lasting 200 ms. Then, participants saw two stimuli presented 
sequentially. These stimuli consisted of a box (colored red or 
green) and a letter (an uppercase N or a lowercase n). Their 
order of appearance varied with the condition. The first stimu-
lus appeared alone at 200 ms, and then the second stimulus 
appeared concurrently with the first at 400 ms. Following the 
offset of the stimuli, a blank screen appeared. At 1,800 ms, a 
descriptive word appeared on the screen, prompting partici-
pants to respond on the basis of either the first or the second 
stimulus, according to the condition. In the threat-focus condi-
tions, the word “Red” or “Green” was presented, and partici-
pants pressed one of two buttons to indicate whether the word 
described the color of the box during that trial. In the alterna-
tive-focus conditions, the word “Upper” or “Lower” appeared, 
and participants pressed one of two buttons to indicate whether 
the word described the case of the letter during that trial. The 
response prompts lasted for 800 ms and were followed by an 
intertrial interval of 1,000 ms. The time between the onset of 
the first stimulus on successive trials was 3,600 ms. Figure 1 
summarizes trial timing and provides an example of a trial in 
each condition.

In all conditions, participants were told that electric shocks 
could be administered following presentation of a red box 
(threat trial), but that shocks would never occur following pre-
sentation of a green box (no-threat trial). An electric shock 
was administered for 200 ms to two adjacent fingers on each 
participant’s nondominant hand on 15% of threat trials in each 
condition. These shocks were delivered at 1,600 ms into the 
trial. A total of 24 shocks (6 per condition) were administered 
to each participant, and the intensity of shocks was calibrated 
to participants’ subjective tolerance. The case of the letter 
stimulus (N or n) was unrelated to the administration of elec-
tric shocks.

For all conditions, the timing of the focus of attention (early 
or late) was orthogonally manipulated to examine the effects 
of early onset versus late onset of the attentional focus. This 
was accomplished by presenting the task-relevant stimulus 
either first or second in the trial sequence. For example, in the 
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early-threat-focus condition, the colored box was presented 
first, followed by the letter stimulus.

Elicitation and measurement  
of the startle response
In 64 of the 320 trials, a startle-eliciting noise probe was pre-
sented at 1,600 ms into the trial. The probes were equally dis-
tributed across threat and no-threat trials in all four conditions 
so that each participant received 16 probes per condition. 
Probes were also equally distributed across uppercase-letter 
and lowercase-letter trials. These probes lasted for 50 ms and 
consisted of a 102-dB white-noise burst with a near-instanta-
neous rise time. Probes were separated by a minimum of 13 s 
and never occurred on the same trial as shock administration. 
Startle eyeblink electromyographic activity was sampled at 
2000 Hz with a bandpass filter (30–500 Hz; 24 dB/octave  
roll-off) from electrodes placed on the orbicularis oculi  
muscle under the right eye according to published guidelines 
(Blumenthal et al., 2005). Off-line processing included epoch-
ing (–50 ms to 250 ms surrounding the probe), rectification 
and smoothing (30-Hz low-pass filter following rectification), 

and baseline correction. Startle-blink magnitude was scored as 
the peak response between 20 ms and 120 ms after probe 
onset. Fear response to threat cues was indexed by FPS, which 
was calculated by subtracting blink-response magnitude to 
probes following green (no threat) boxes from blink-response 
magnitude to probes following red (threat) boxes.

Results
Psychopathy total scores

FPS was analyzed in a general linear model (GLM) with con-
dition as a within-subjects categorical factor and psychopathy 
total score (mean centered and standardized) as a between-
subjects quantitative factor. See Table 1 for GLM point esti-
mates for raw startle and FPS in the four conditions, separately 
for low and high levels of psychopathy.

The effect of condition on FPS was not significant  
(p = .86), indicating that FPS was comparable across all four 
conditions. Similarly, the effect of psychopathy was not sig-
nificant (p = .18), indicating that psychopathy total scores 
were not consistently related to FPS across conditions.

n

N

n

N

Early Alternative Focus

Late Alternative Focus

Late Threat Focus

Early Threat Focus

n

n

Upper

Green

200 ms 400 ms 1,800 ms

= Startle Probe = Shock

Upper

Red

Stimulus 1 Stimulus 2 Shock/Startle Response

Time 1,600 ms0 ms

Fixation

Fig. 1.  Trial structure in the four conditions used in the experiment. Every trial began with a fixation cross lasting 
200 ms, after which participants saw two stimuli: a box (colored red or green) and a letter (an uppercase N or 
a lowercase n). The order of these two stimuli varied with condition. The first stimulus appeared alone at 200 
ms, and then the second stimulus appeared concurrently with the first at 400 ms. In all four conditions, electric 
shocks were administered after some red boxes but never after green boxes. Following the offset of the stimuli, a 
blank screen appeared. White-noise startle probes were presented at 1,600 ms into the trial (i.e., during the blank 
screen) to measure fear-potentiated startle. At 1,800 ms, a descriptive word related to the color of the box or 
the case of the letter (i.e., “Green” or “Red” for threat-focus blocks; “Upper” or “Lower” for alternative-focus 
blocks) appeared on the screen. Participants had to indicate whether the word matched (or mismatched) the 
relevant feature presented during that trial.
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As predicted, the relationship between psychopathy and 
FPS was moderated by condition (i.e., Psychopathy × Condi-
tion interaction), F(3, 255) = 2.971, p = .032, ηp

2 = .03. This 
significant interaction was decomposed using three orthogo-
nal (Helmert) interaction contrasts designed to identify 
which conditions selectively revealed inverse psychopathy-
FPS relationships. The first interaction contrast indicated 
that psychopathy’s relationship with FPS in the early-alter-
native-focus condition differed significantly from psychopa-
thy’s relationship with FPS in all other conditions,1 F(1, 85) 
= 7.18, p = .009, ηp

2 = .082 (Fig. 2). Follow-up simple-effects 
tests indicated that psychopathy was significantly inversely 
related to FPS in the early-alternative-focus condition (b = 
−8.59, p = .023), but not in the remaining conditions (b = 
−1.82, p = .45).

The interaction contrast comparing psychopathy-FPS rela-
tionships in the late-alterative-focus condition with psychopa-
thy-FPS relationships in the two threat-focus conditions was 
not significant (p = .32),3 and the contrast comparing the early-
threat-focus condition with the late-threat-focus condition was 
also not significant (p = .33). These findings indicate that the 
psychopathy-FPS relationships were roughly comparable in 
the late-alternative-focus and two threat-focus conditions. 
Overall, this pattern of results demonstrated that increasing 
psychopathy scores were associated with decreasing fear 
responses only when attention was actively engaged in an 
alternative (threat-irrelevant) focus at an early stage (i.e., prior 
to presentation of threat-relevant information).

Psychopathy total scores and working memory 
(Digits Backward)
As a second step in this hierarchical analysis, Digits Backward 
scores were added to the GLM to determine whether working 
memory capacity plays a role in the ability to maintain an 
attention bottleneck (i.e., multilocus of selection). Digits 
Backward scores were mean-centered and standardized.

The relationship between psychopathy, condition, and FPS 
was moderated by Digits Backward score, F(3, 249) = 3.18, 
p = .029, ηp

2 = .037. This significant omnibus interaction was 
decomposed using three orthogonal interaction contrasts 
(described previously). Digits Backward score did not signifi-
cantly moderate the first interaction contrast (early alternative 
focus compared with other conditions; p = .24). However, Digits 
Backward score did significantly moderate the second interaction 
contrast (late alternative focus compared with the two threat-
focus conditions), F(1, 83) = 9.02, p = .004, ηp

2 = .098 (Fig. 3). 
Follow-up tests indicated that psychopathy and Digits Backward 
score significantly interacted to predict FPS in the late-alterna-
tive-focus condition (b = −6.15, p = .04), but not in the threat-
focus conditions (b = 1.58, p = .57). Finally, Digits Backward 
score did not significantly moderate the remaining interaction 
contrast comparing the two threat-focus conditions (p = .48).

Table 1.  General Linear Model Point Estimates for Startle Responses in the Four Conditions of the Experiment

Early alternative focus Late alternative focus Late threat focus Early threat focus

Psychopathy
No  

threat Threat FPS
No  

threat Threat FPS
No  

threat Threat    FPS
No  

threat Threat FPS

Low psychopathy 49.27 
  (8.15)

78.93  
(11.89)

29.66 
  (6.68)

48.66  
  (8.58)

71.06 
(11.00)

22.40  
  (5.17)

41.89 
  (8.16)

64.90 
(10.76)

23.01  
  (6.03)

56.75 
  (8.47)

72.84 
(11.13)

16.09 
  (5.08)

High psychopathy 46.87 
  (8.15)

50.80  
(11.89)

  3.93  
  (6.68)

39.73  
  (8.58)

51.58 
(11.00)

11.85  
  (5.17)

44.72 
  (8.16)

59.91 
(10.76)

15.19  
  (6.03)

33.82 
  (8.47)

51.94  
(11.13)

18.12 
  (5.08)

  Condition 
  mean

48.07 
  (4.48)

64.87  
  (6.61)

  16.80 
    (3.78)

44.19  
  (4.72)

61.32 
  (6.08)

17.13  
  (2.86)

43.31 
  (4.84)

62.41  
  (5.19)

19.10  
  (3.32)

45.29 
  (4.73)

62.39  
   (6.16)

17.10 
  (2.79)

Note: Fear-potentiated startle (FPS) was calculated by subtracting blink-response magnitude to probes following green (no threat) boxes from blink-
response magnitude to probes following red (threat) boxes in each of the four conditions. Psychopathy scores were obtained using the Psychopathy 
Checklist-Revised (PCL-R; Hare, 2003). Because we analyzed psychopathy continuously instead of using an extreme-groups design, the values presented are 
point estimates (i.e., estimated using regression analyses) for low and high psychopathy points (1.5 SD below and above the sample mean PCL-R total score, 
respectively) on the distribution. Numbers in parentheses are standard errors.
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Fig. 2.  Fear-potentiated startle as a function of psychopathy (±1.5 SD from 
the mean) and condition (early-alternative-focus condition and the average 
of the three other conditions). Raw psychopathy scores, estimated from 
the Psychopathy Checklist-Revised (Hare, 2003), were mean-centered and 
standardized (z scores). Error bars represent ±1 SE.

 at UNIV OF WISCONSIN on January 19, 2011pss.sagepub.comDownloaded from 

http://pss.sagepub.com/


6		  Baskin-Sommers et al. 

PCL-R–factor scores

Secondary analyses were conducted with psychopathy-factor 
scores to determine whether the psychopathy effect observed 
in the early-alternative-focus condition and the Psychopathy × 
Digits Backward effect observed in the late-alternative-focus 
condition would hold for Factor 1 and Factor 2, in addition to 
PCL-R total score. We repeated all of our analyses for Factors 1 
and 2 and replicated the results for both factors. In other words, 
both Factor 1 and Factor 2 interacted significantly with the 
early-alternative-focus contrast (p = .009 and p = .05, respec-
tively). Digits Backward score also moderated both the Factor 
1 and Factor 2 late-alternative-focus contrast (p = .02 and p = 
.005, respectively). In addition, these analyses revealed a  
significant main effect for Factor 1, F(1, 85) = 5.54, p = .021, 
ηp

2 = .06; this effect reflects lower FPS when the Factor 1 
score is higher across all conditions. However, as noted, this 
main effect of Factor 1 was qualified by the significant early-
alternative-focus contrast demonstrating that this FPS deficit 
was primarily due to reduced FPS in the early-alternative-
focus condition.

Discussion
In three key ways, the present study provides powerful support 
for the role of attention in moderating the fear deficits of psy-
chopathic individuals. First, despite the use of a new sample of 
offenders and a different experimental paradigm, the results 
replicate the central findings of our previous study (Newman 

et al., 2010). As in that study, psychopathy-related deficits in 
FPS were found only in conditions in which the threat infor-
mation was peripheral to the primary task. Also replicating our 
previous results, the current findings showed no evidence for 
a psychopathy-related deficit in FPS when the threat-relevant 
dimension of the experimental stimuli was goal relevant (i.e., 
primary focus of attention). Beyond the conceptual replica-
tion, the design of the present study allowed us to address 
potential limitations of our previous study and more precisely 
explore the attentional mechanism.

One limitation we cited in our previous research (Newman 
et al., 2010) was that our experimental conditions resulted in 
significantly different levels of FPS. This was potentially 
problematic because we could not rule out the hypothesis that 
psychopathy-related differences in FPS are found more read-
ily in weak fear conditions (i.e., those eliciting weaker FPS; cf. 
Lissek, Pine, & Grillon, 2006) than in conditions involving 
direct or potent threats. That is, the main effect of condition in 
our previous study may have determined the psychopathy-
related differences in FPS. In contrast to our previous study, 
the present study showed no main effect of condition, indicat-
ing that FPS was roughly comparable regardless of the atten-
tional focus or temporal onset of the threat cues. Thus, the 
present study clarifies that psychopathy-related differences in 
FPS are a function of condition-related effects on attention 
rather than a condition-related artifact involving the overall 
strength of FPS.

A second focus of this study was to examine the locus of 
attentional selection influencing these attention-related fear 
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Fig. 3.  Fear-potentiated startle (FPS) as a function of psychopathy (±1.5 SD from the mean) and working memory (low vs. high). Results are shown for the late-
alternative-focus condition (left panel) and the two threat-focus conditions (right panel). Raw psychopathy scores, estimated from the Psychopathy Checklist-
Revised (Hare, 2003), were mean-centered and standardized (z scores). Scores for low and high working memory (±1.5 SD from the mean, respectively) were 
measured with the Digits Backward subtest of the Wechsler Adult Intelligence Scale (Wechsler, 1997). Error bars represent ±1 SE.
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deficits. Our analyses indicate that psychopathy is inherently 
related to an early attention bottleneck that minimizes the 
encoding and identification of secondary information and is 
not related to superior higher-order functioning; this interpre-
tation is supported by the specific psychopathy-related deficit 
observed only in the early-alternative-focus condition. In the 
present study, psychopaths displayed a significant deficit in 
FPS in the early-alternative-focus condition, which was 
designed to establish an attention bias prior to presenting the 
threat-relevant information. Once established, this bias 
appeared to block psychopathic individuals’ ability to process 
secondary threat information. This perspective is largely con-
sistent with several findings showing that psychopaths are 
adept at focusing but have difficulty redistributing resources 
once attention is allocated (Jutai & Hare, 1983). Patterson and 
Newman (1993) posited that the allocation of attentional 
resources toward a goal-directed focus “seems to be relatively 
exaggerated in psychopaths” (p. 729). This attention bias has 
been found in a wide range of circumstances, including studies 
demonstrating perseverating approach responses in the face of 
passive avoidance cues (Newman & Kosson, 1986) and resis-
tance to distraction in cued flanker tasks (Zeier, Maxwell, & 
Newman, 2009) and Stroop tasks (Hiatt, Schmitt, & Newman, 
2004). Although the effect of psychopathy was significant 
only when psychopaths’ alternative focus was engaged early 
in the information-processing stream, it is possible that atten-
tional bias would emerge at a later stage under other circum-
stances (Vogel, Luck, & Shapiro, 1998).

A third focus of this study was to examine whether indi-
vidual differences in working memory capacity moderate the 
effects of condition on FPS in psychopathy. The effects of 
working memory capacity on psychopathy-related differences 
in FPS were limited to the late-alternative-focus condition, 
which required participants to maintain a set-related focus in 
the face of emotion-related distractors (multilocus selection). 
Alternatively, this finding may also be consistent with an 
interpretation suggesting that higher-order cognitive processes 
resolve the competition between goal-relevant and secondary 
demands on attention. However, in light of the significant  
psychopathy-related difference in early selection and the lack 
of evidence for higher-order processing effects in the late-
alternative-focus condition, we believe that the Psychopathy × 
Working Memory interaction highlights the importance of 
multilocus selection for maintaining the inherent attention 
bottleneck of psychopathic offenders. Although the bottleneck 
reduces or eliminates the need to use higher-order processes 
under certain circumstances, in other cases, the stability of the 
bottleneck may depend on higher-order processes to establish 
and maintain task-relevant, goal-directed behavior (Folk et al., 
1992). There is substantial evidence that psychopathy involves 
a failure to process set-incongruent information (Hiatt et al., 
2004; Mitchell et al., 2006). The current study suggests that 
such insensitivities reflect an early selection bias that may be 
moderated by situational demands and individual differences in 
higher-order cognitive processes. The fact that working memory 

capacity did not moderate the association between psychopa-
thy and FPS in conditions other than the late-alternative-focus 
condition suggests that psychopaths do not generally use 
higher-order processes to suppress fear. Nevertheless, further 
research is needed to verify this finding and clarify the specific 
contexts that potentiate the importance of attention and  
working memory for threat processing in psychopathic 
individuals.

Finally, the fact that our findings for both PCL-R factors 
were highly similar to our findings for PCL-R total score sug-
gests that this early selection effect is a general feature of the 
psychopathy construct. In addition, these findings comple-
ment our earlier findings (Newman et al., 2010) that atten-
tional focus significantly moderated the association between 
FPS and each of these three dimensional constructs.

Overall, the findings reported in this article provide further 
support for the response modulation theory and for the impor-
tance of attentional abnormalities in psychopathy. Contempo-
rary affective neuroscience has clearly established that 
attention and emotion are interdependent processes with bidi-
rectional influences in clinical as well as nonclinical popula-
tions (Lang, Bradley, & Cuthbert, 1997; Pessoa, McKenna, 
Gutierrez, & Ungerleider, 2002; Phelps, 2006). In the present 
study, our manipulations of attentional focus and the timing  
of threat information demonstrated the differential importance 
of an attentional bottleneck for the subsequent fear process-
ing of psychopathic individuals. Combined with the results of 
previous studies, these findings indicate that clarifying the 
anomalous cognitive-emotional interactions associated with 
psychopathy is a promising avenue for future research.
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Notes

1.  The early-alternative-focus interaction contrast and the modera-
tion of the late-alternative-focus interaction contrast by Digits Back-
ward score remained significant regardless of whether the 2 outliers 
(see the Participants section) were included in the analyses.
2.  Because some investigators recommend using standardized 
transformations of the startle response prior to analysis to control 
for individual differences in overall reactivity and habituation, we 
reanalyzed our data applying a z transformation at the trial level. 
Although the overall results were quite similar, the first Helmert 
contrast (early alternative focus) was reduced to a trend, F(1, 85) = 
3.39, p = .069.
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3.  Although this interaction contrast is not significant, the effect 
is in the same direction as the effect in the early-alternative-focus 
condition. In a supplemental analysis, we collapsed across focus, 
comparing the two threat-focus conditions with the two alternative-
focus conditions. As in our previous study (Newman et al., 2010), 
attentional focus significantly moderated the association between 
psychopathy and FPS, F(1, 85) = 6.03, p = .016. Thus, focus is impor-
tant, but it appears to be particularly important when goal-directed 
behavior is established prior to the presentation of threat cues.
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