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8 Abstract Cognitive models of paranoia posit the exis-

9 tence of specific information-processing biases, such as

10 attentional biases, that are related to persecutory beliefs.

11 The nature of these biases remains unclear. Some models

12 propose depression to be at the core of paranoid ideation,

13 while other models propose anxiety. In this study we tested

14 whether attentional biases towards angry or neutral faces

15 were facilitated by 300-ms presentation of an emotional

16 prime word (positive, depressive, paranoid, neutral) in

17 normal participants high in paranoid beliefs (HPB,

18 N = 52) or low in paranoid beliefs (LPB, N = 43).

19 Analyses of first fixation patterns in visual scanpaths

20 revealed that paranoid words made all participants avoid

21 angry faces, though this tendency reached significance only

22 in the LPB group. In contrast, depressive words triggered

23 significant avoidance of angry faces in the HPB group.

24 These findings suggest that activation of depressive cog-

25 nitive schemas facilitates attentional biases specifically in

26 participants with subclinical paranoia, which would favor

27 the depression-based model of paranoia. We discuss the

28 importance of priming methodologies and visual scan

29 measures for revealing specific cognitive processes in

30 psychopathology and testing competing etiological models

31 of paranoia.

32

33 Keywords Eye-tracking � Selective attention � Paranoia �

34 Depression � Anxiety

35Introduction

36Recent theoretical models of persecutory beliefs implicate

37affective and cognitive processes in the genesis and

38maintenance of persecutory delusions (Bentall et al. 2001;

39Freeman et al. 2002). However, elucidating the precise role

40of these processes has proven to be more difficult than

41expected.

42The information-processing paradigm, very useful in

43studying depression and anxiety, provides a framework for

44studying mechanisms underlying persecutory delusions.

45According to Beck’s (1976) cognitive specificity hypoth-

46esis, emotional disorders differ mainly in the content of

47their schemas. For instance, according to this hypothesis,

48anxious individuals show dysfunctional schemas that con-

49tain themes related to personal threat or harm, which bias

50their cognitive processes related to threats. In contrast, the

51schemas of depressed individuals contain themes related to

52loss, failure and rejection, which bias their cognitive pro-

53cesses related to these contents (Beck et al. 1985). How-

54ever, research suggests that psychological disorders differ

55not only in schema content but also in the processes

56involved in each disorder (Mathews and MacLeod 2005).

57Increasing evidence suggests that anxiety involves biases

58in early stages of automatic information processing (Bar-

59Haim et al. 2007; Yoon and Zinbarg 2008), whereas

60depression involves biases during later stages of informa-

61tion that typically involve more elaborated processes (Matt

62et al. 1992; Vázquez and Hernangómez 2009).

63Research on current cognitive models of persecutory

64delusions have explored similarities between paranoia and

65the cognitive processing of information associated with

66anxiety and depression (e.g., Freeman et al. 2001, 2002;

67Green and Phillips 2004). Drawing on similarities with

68depression, some models have proposed that paranoid
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69 patients exaggerate attempts to maintain a positive self-

70 concept because of the existence of an underlying negative

71 self-schema (Bentall et al. 2001; Lyon et al. 1994; Kin-

72 derman 1994). According to this reasoning, persecutory

73 delusions operate as a self-serving mechanism, allowing

74 individuals to avoid the activation of negative self-beliefs

75 by attributing negative experiences to external causes (see

76 Bentall et al. 2001). Although initial research on attribu-

77 tional biases in psychosis yielded contradictory results (see

78 Dı́ez-Alegrı́a et al. 2006), recent results support the

79 defensive model. For example, paranoid patients have been

80 found to have positive explicit self-esteem but negative

81 implicit self-esteem (Valiente et al. 2011). In addition,

82 paranoia is associated with highly unstable self-esteem, and

83 decreases in self-esteem are associated with exacerbation

84 of paranoid thinking (Thewissen et al. 2008).

85 Other models of persecutory thinking have linked

86 paranoid delusions to anxiety (e.g., Garety and Freeman

87 1999). There is empirical support for cognitive models of

88 anxiety that posit early vigilance/facilitated attention to

89 threat cues, followed by avoidance of the same cues (e.g.,

90 Koster et al. 2006; Koster et al. 2005; Mogg et al. 2004;

91 Williams et al. 1997). Indeed, some authors have suggested

92 a role for hypervigilance and worry in the development of

93 psychosis (Freeman and Garety 1999; Freeman et al. 2000).

94 For example, high levels of anxiety have repeatedly been

95 found to occur prior to and during psychotic delusions

96 (e.g., Norman and Malla 1994). More importantly, anxious

97 and paranoid people are similar in their attentional pro-

98 cessing of threatening information (Green and Phillips

99 2004).

100 Research exploring the attentional processing of para-

101 noid individuals has evolved through diverse methodolo-

102 gies. Emotional Stroop and dot-probe methodologies, while

103 helpful for detecting attentional biases in anxiety, have

104 yielded divergent results in paranoia (Bentall and Kaney

105 1989; Taylor and John 2004). To overcome some limita-

106 tions of these methods (see Caseras, et al. 2007), research

107 has gradually focused on measuring attention using visual

108 scanning techniques. These techniques allow continuous

109 monitoring of visual attention. Evidence from eye-tracking

110 studies in paranoia has revealed a gaze bias in which the

111 eye gravitates toward threatening stimuli but then later

112 avoids them. This pattern of results has been found in

113 clinical samples with persecutory delusions (Freeman et al.

114 2000; Green et al. 2003b; Phillips and David 1997; Phillips

115 et al. 2000), non-clinical delusion-prone individuals (Green

116 et al. 2003a), and individuals with a high trait anxiety or

117 generalized anxiety disorder (Mogg and Bradley 2005).

118 Thus, it remains unclear whether this attentional pattern is

119 specific to paranoid individuals.

120 To our knowledge no research to date has compared the

121 validity of anxiety- and depression-based models of

122paranoia in the same study using attentional tasks. Fur-

123thermore, existing research on cognition and paranoia

124based on information-processing paradigms has not fully

125explored the specific role of self-schema in attentional

126biases.

127Present Study

128The aim of this study was to explore whether the activa-

129tion of negative self-schemas through cognitive priming

130could affect selective attentional biases towards threaten-

131ing information in people with paranoid ideation. Previous

132research with anxiety has shown that activation of threat-

133related schemas may bias subsequent information pro-

134cessing. For instance, Helfinstein et al. (2008) primed a

135group of individuals with social anxiety with a social

136threat word, and then showed them a pair of faces (one

137neutral, one angry) in a dot-probe task. Under this con-

138dition, participants did not show an attention bias to angry

139faces but a suppression of bias. Specifically, the authors

140suggested that the emotional prime activated the anxiety

141system which provoked an initial increase of alertness and,

142when the dot probe was presented (i.e., 300 ms later), a

143bias away from angry faces. Following a similar approach,

144we examined selective attention of participants using an

145eye-tracking paradigm. To activate specific cognitive

146schemas, we used four types of prime words: neutral,

147happy, depressive and paranoid. To assess selective

148attention we used pairs of neutral and angry faces. Neutral

149and positive priming conditions allowed us to explore

150natural vigilance bias toward angry faces. Depressive and

151paranoid prime conditions allowed us to explore whether

152activating a depressive or threat-related self-schema could

153affect attentional biases to emotional stimuli, in this case

154angry faces.

155Previous research on anxiety and paranoid attentional

156processes suggest initial preference for threatening stim-

157uli, followed by avoidance from them (see Green and

158Phillips 2004). However, based on the results of Helfin-

159stein et al. (2008), we hypothesized that negative emo-

160tional primes would alter this attentional pattern. More

161specifically, our first hypothesis was that, in individuals

162high in paranoid ideation, paranoid primes would increase

163the probability that subjects would initially avoid angry

164faces. Our second hypothesis was that, if depressive

165schemas play a role in paranoia (Kinderman 1994), then

166depressive primes would also elicit an initial avoidance

167bias in individuals high in paranoia. This would show that

168these participants are more likely to interpret depressive

169information as threatening compared to those with lower

170paranoia scores. If confirmed, this finding would con-

171tribute to an integration of the anxiety and depression

172models of paranoia.
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173 Method

174 Participants

175 Participants were 95 undergraduate students (10 men and

176 85 women) who volunteered for participation in the

177 experiment in exchange for partial course credit. Mean age

178 was 22.82 years (SD = 2.90). All the participants reported

179 having normal vision. Based on the median Paranoia Scale

180 score (M = 32), participants were classified for further

181 analyses into two groups: low on persecutory beliefs (LPB)

182 (n = 43) or high on persecutory beliefs (HPB) (n = 52). In

183 order to validate the method of group assignment used in

184 this study, we administered other measure of paranoia (the

185 Persecution and Deservedness Scale, PaDS; Melo et al.

186 2009), described in the next section). The HPB group

187 showed significantly higher scores on the PaDS than the

188 LPB group [t(93) = -6.45, P\ .001]. The procedure of

189 dividing the groups based on the median in the PS has been

190 used to explore differences in cognitive processing

191 between groups (e.g., Fenigstein 1997; Linney et al. 1998).

192 Using similar scales, like the PDI (Peters et al. 1996

193 Delusion Inventory), and also using a median split proce-

194 dure, Green et al. (2003a, b) explored group differences on

195 visual scan and facial affect recognition.

196 Psychological and Clinical Measures

197 – Paranoia Scale (PS; Fenigstein and Vanable 1992).

198 This 20-item instrument was designed to assess self-

199 reported paranoid ideation in the general population. It

200 is the most widely used dimensional measure of para-

201 noia. Each item is rated on a five-point Likert scale (1,

202 not at all applicable; 5, extremely applicable). Scores

203 can range from 20 to 100, with higher scores indicating

204 greater paranoid ideation. It measures participant

205 agreement with statements such as, ‘‘I sometimes feel

206 as if I’m being followed’’, or ‘‘I have often found

207 people jealous of my good ideas just because they had

208 not thought of them first’’. In our study, the range of PS

209 scores was 20–65, and the instrument showed good

210 internal consistency (a = .87).

211 – Beck Depression Inventory (BDI-II; Beck et al. 1988).

212 This is a 21-item self-report questionnaire to assess the

213 severity of symptoms of depression. Each item is rated

214 on a four-point scale (0–3), with higher scores reflecting

215 greater severity of symptoms (e.g., ‘‘I feel sad most of

216 the time’’). The Spanish version (Sanz et al. 2003) has

217 shown good inter-item reliability and construct validity.

218 Participants rated the occurrence of each symptom using

219 a 4-point scale. In our study, the Cronbach0s a was .90.

220 – The Brief Core Schema Scales (BCSS; Fowler et al.

221 2006). This is an instrument specifically designed to

222assess self-evaluations and evaluations of others in

223psychosis. The BCSS contain 24 items related to beliefs

224about the self and others; the items are assessed on a

2255-point scale (0–4). The scale contains four subscales:

226negative self (BCSS-NS; e.g., ‘‘I am worthless’’),

227positive self (BCSS-PS; e.g., ‘‘I am successful’’),

228negative others (BCSS-NO; e.g., ‘‘Other people are

229bad’’) and positive others (BCSS-PO; e.g., ‘‘Other

230people are accepting’’). Each subscale contains six

231statements. In our study, the BCSS showed good

232internal consistency: BCSS-NS, a = .68; BCSS-PS,

233a = .81; BCSS-NO, a = .75; BCSS-PO, a = .88.

234– Brief Fear of Negative Evaluation Scale (FNES; Leary

2351983). The FNES is a 12-item scale that measures

236social anxiety, fear of criticism, and fear of negative

237evaluation in social settings. The FNES is scored on a

238Likert scale ranging from 1 (‘‘not at all’’) to 5

239(‘‘extremely’’). The scale consists of items such as,

240‘‘The opinions of others about me do not bother me’’.

241Total scores can range from 12 to 60, with higher

242scores reflecting greater social anxiety. In this study,

243the internal consistency was .90.

244– Rosenberg Self-Esteem Questionnaire (RSQ; Rosen-

245berg 1965). RSQ is a widely used measure of global

246self-esteem. It has 10 items and participants are

247required to indicate their agreement with the statements

248on a four-point Likert scale (e.g., ‘‘I think I am a

249valuable person, at least the same level as others’’). The

250range of possible scores is 10–40, with higher scores

251indicating higher self-esteem. In our study, the Cron-

252bach0s a was .85.

253– The Persecution and Deservedness Scale (PaDS; Melo

254et al. 2009). This is a brief measure to assess both the

255severity of paranoid thinking and the perceived

256deservedness of persecution, and is suitable for clinical

257and non-clinical populations. In this study we used only

258the 10-item persecution subscale, which measures

259beliefs of being the target of others’ malevolence

260(e.g., ‘‘There are times when I worry that others might

261be plotting against me’’). Participants were asked to

262rate each statement on a 5-point scale ranging from 0

263(certainly false) to 4 (certainly true). Melo et al. (2009)

264have reported good internal reliability and a high

265correlation with the Paranoia Scale. In our study,

266internal consistency was a = .72 for the persecution

267ideation subscale.

268Eye-Tracking Paradigm

269In this task, pairs of faces of the same actor (one neutral

270and one angry) were simultaneously presented to the par-

271ticipant. Immediately before each presentation of faces,
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272 participants were presented with a prime word using a self-

273 referent paradigm (Fig. 1).

274 Prime Word Selection

275 Self-referent adjectives were selected for use as prime

276 words. Adjectives belonged to four different categories:

277 neutral, positive, depressive and paranoid. Depression and

278 positive adjectives were selected from the lexical database

279 of Jiménez et al. (1998). Depression words basically cov-

280 ered symptoms of depression (e.g., ‘‘loser’’, ‘‘stupid’’,

281 ‘‘boring’’) and positive words reflected the opposite emo-

282 tional concepts (e.g., ‘‘admirable’’, ‘‘winner’’, ‘‘lucky’’).

283 Paranoid-related adjectives (e.g., ‘‘spied’’, ‘‘controlled’’,

284 ‘‘cheated’’) were selected from the database of Nieto et al.

285 (2006), which presents norms for paranoia-related words.

286 Neutral self-referent adjectives (e.g., ‘‘large’’, ‘‘scholar’’,

287 ‘‘single’’) were chosen from the LEXESP database (Se-

288 bastián et al. 2000). The four lists of adjectives showed no

289 significant differences in frequency of use [F (3,

290 92) = .932, P = .43]. The three categories of emotional

291 words (depressive, positive and paranoid) did not show

292 significant differences in their established norms for emo-

293 tionality [F (2, 69) = .126, P = .88].

294 Emotional Faces

295 We used 24 photographs (12 male and 12 female) depicting

296 threatening (angry) and neutral emotions. Images were

297 selected from the standardized Karolinska A-series [Karo-

298 linska Directed Emotional Faces Database (KDEF);

299 Lundqvist et al. 1998]. Each face was edited and cropped to

300 fit within an oval window, and non-informative aspects of

301emotional expression were removed, i.e., hair, neck, and

302peripheral areas surrounding the face (Sánchez and Vázquez

3032011). The display of faces consisted of two photographs of

304the same individual, one to the left and the other to the right of

305the central fixation point. One photograph depicted a neutral

306expression and the other a angry expression (Fig. 1). Each

307face was 9.53 cm tall by 6.99 cm wide. Emotional and

308neutral faces were balanced so that each appeared the same

309number of times on the left or right side of the screen.

310A total of 96 trials were conducted using female and

311male faces and four prime categories. According to Sán-

312chez and Vázquez (2011) norms, there were no significant

313differences between male and female angry faces on

314arousal [t(24) = .18, P = .85] or affective content

315[t(24) = -.69, P = .50].

316Apparatus

317All stimuli were presented on a 21-inch computer monitor

318placed 90 cm away from the participant. Eye movements

319were tracked with a Tobii X120 apparatus situated below

320the monitor at a distance of 60 cm from the participant.

321Gaze location was sampled every 16.7 ms (60 Hz). Visual

322fixations were defined as eye movements that were con-

323fined to a diameter of 35 pixels for more than 100 ms (ms)

324within a visual angle of 18 in areas of interest (AOIs;

325Bradley et al. 2000). Data reduction and initial statistical

326analyses were conducted using Tobii Studio
TM

1.5.6.0.

327Initial Orientation Index

328Eye fixations were examined for two different AOIs of the

329face display: threatening face (AIO-T) and neutral face

ARE  YOU

+

Introduction to the prime= 300 ms 

Face-pair= 2500 ms

Fixation point= 500 ms

BORED? Prime = 300 ms 

Black screen= 500 ms

Black screen= 300 ms

Fig. 1 Time sequence of events

in the attentional task. Note: In

Spanish, the phrase ‘‘are you…’’

consists of only one word:

‘‘eres...’’
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330 (AOI-N). Eight conditions were tested using the combi-

331 nation of the two AOIs and the four categories of prime

332 words. Based on the initial orientation index we calculated

333 a bias score for each of these conditions. The bias score

334 indicated the relative probability that the participant’s first

335 visual fixation was on AOI-T or AOI-N. To calculate the

336 bias score, we first calculated the frequency of trials in

337 which the participant’s first gaze fixation was directed at

338 AOI-T (FT) and the frequency of trials in which it was

339 directed at AOI-N (FN). Then, an index score was com-

340 puted [
P

FT/(FT ? FN)] for each of the four prime cat-

341 egories. A value of 0.5 indicates no bias in the first fixation.

342 Scores above 0.5 indicate that the participant tended to

343 gaze first at angry faces, whereas scores below 0.5 indicate

344 a tendency to direct the first gaze at neutral faces and to

345 avoid angry ones.

346 Procedure

347 Participants arrived at the eye-tracking lab, where they

348 completed the self-report questionnaires. Then they were

349 invited to sit in an adjustable chair that kept their eyes in

350 line with the middle of the computer monitor. Before

351 starting the experimental task, a 5-point calibration pro-

352 cedure ensured that the eye tracker was recording lines

353 of visual gaze within a visual angle of 18 for each point.

354 After calibration, instructions for the task were presented

355 on the computer screen. The instructions asked partici-

356 pants to rapidly decide, in each trial, whether or not each

357 of the adjectives presented described him or her. Par-

358 ticipants were instructed to gaze freely at the photo-

359 graphs that would immediately follow each adjective

360 presented.

361 Each of the 96 trials in the task involved the following

362 series of images: fixation cross, prime, blank screen, and

363 face display (Fig. 1). The central fixation cross was dis-

364 played for 500 ms. Next, to ensure self-referent processing

365 of the displayed primes, the fixation cross was followed by

366 the open question ‘‘are you’’ at the center of the screen for

367 300 ms. This screen was then replaced by a prime word

368 (e.g., ‘‘bored?’’) for 300 ms. The prime word was followed

369 by a blank screen for 300 ms, after which the face display

370 appeared for 2500 ms. Finally, a blank screen was shown

371 for 300 ms as the inter-trial interval. All text was written in

372 capital letters.

373 Results

374 Demographics and Psychological Variables

375 Statistical analyses revealed no significant differences

376 between groups in age or sex (Table 1).

377The subgroup of participants high in paranoid ideation

378showed significantly more symptoms of paranoia (PS and

379PaDS), more depression (BDI-II), more fear of negative

380evaluations (FNES) and lower self-esteem (RSQ) than the

381subgroup low in paranoid ideation (Table 1). According to

382the BCSS, the HPB subgroup had a more negative view of

383themselves (BCSS-NS) and others (BCSS-NO), as well as

384a less positive view of others (BCSS-PO). However, there

385was no difference in positive view of oneself (BCSS-PS).

386Initial Orientation Bias

387A series of correlation analyses were performed to assess

388relationships between psychological measures and our

389measure of selective attention (i.e., initial orientation

390index) in the four prime conditions. Only two variables

391were significantly related to selective attention. First, a

392negative view of oneself (BCSS-NS) was positively related

393to a selective attention bias in the depressive prime con-

394dition (r = .21, P\ .05). Second, a positive view of others

395(BCSS-PO) was negatively related to selective attention

396bias in the paranoid prime condition (r = -.22, P\ .05).1

397These two psychological variables were considered as

398covariates in further analyses.

Table 1 Demographic and psychological characteristics in individ-

uals low in persecutory beliefs (LPB) and high in persecutory beliefs

(HPB)

Characteristica LPB (n = 43) HPB (n = 52) X2 t

Female, n (%) 39 (90.7) 46 (88.5) .04

Age, year 23.40 (3.79) 22.35 (1.78) 1.67

PS 26.35 (2.84) 40.98 (8.24) -11.98**

PaDS 3.33 (2.98) 8.40 (4.39) -6.45**

FNES 31.84 (7.56) 40.65 (9.15) -5.05**

BDI-II 4.26 (4.15) 10.50 (8.32) -4.75**

RSQ 35.12 (3.97) 32.02 (5.96) 3.02**

BCSS-PS 15.40 (4.05) 15.15 (5.20) .25

BCSS-NS 1.51 (1.91) 3.10 (3.36) -2.88**

BCSS-PO 13.84 (4.35) 9.67 (4.61) 4.50**

BCSS-NO 1.21 (1.34) 2.96 (3.78) -3.12**

PS paranoia scale, PaDS persecution and deservedness scale, FNES

brief fear of negative evaluation scale, BDI-II beck depression

inventory II, RSQ rosenberg self-esteem questionnaire, BCSS-PS brief

core schema scales, positive self, BCSS-NS brief core schema scales,

negative self, BCSS-PO brief core schema scales, positive other,

BCSS-NO brief core schema scales, negative other

*P\ .05; **P\ .001
a Values for all characteristics, except number of females, are

reported as mean (SD)

1FL011 The correlation between BDI-II scores and the initial orientation

1FL02index in the depressive prime condition was not significant (r = -.06).
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399 A summary of scores of selective attention bias in HPB

400 and LPB groups under different prime conditions is shown

401 in Table 2. As described in the Method, a score of 0.5

402 indicates no bias to any kind of face (neutral or angry), a

403 score above 0.5 indicates an initial bias toward angry faces

404 and a score below 0.5 indicates an initial bias toward

405 neutral faces.

406 A 2 9 4 mixed ANOVA with one between-subjects

407 variable of group (2: HPB and LPB) and one within-sub-

408 jects variable of prime condition (4: neutral, positive,

409 depressive and paranoid) on the initial orientation index

410 yielded a significant interaction effect of group by prime

411 condition [Wilks’ Lambda = .90, F (3, 91) = 3.24,

412 P = .03, g2 = .10; Fig. 2]. To analyze the effect of the two

413 variables significantly correlated with our cognitive index,

414 we included BCSS-NS and BCSS-PO as covariates in

415 additional 2 9 4 ANCOVAs. Our results showed that the

416 interaction remained significant and was unaffected by

417 inclusion of BCSS-NS and BCSS-PO [Wilks’

418 Lambda = .89, F (3, 89) = 3.81, P = .01, g2 = .11].2

419 To analyze this significant interaction, we conducted

420 tests of the simple tests using the MSerror that we calcu-

421 lated from the overall factorial ANOVA. First, a four one-

422 way ANOVAs on the initial orientation index for each of

423 the four prime conditions, with group (2: HPB and LPB) as

424 the independent variable. The groups of participants dif-

425 fered significantly only in the Depressive Prime Condition

426 (DP) (Table 2). An ANCOVA showed that the differences

427remained significant (F (1, 91) = 7.77, P = .01) after

428controlling the effects of BCSS-N and BDI scores. As

429Fig. 2 shows, the HPB and LPB groups significantly differ

430in the depressive prime condition, the HPB group showing

431a pattern of avoidance of angry faces.

432To test the effect of prime within each group, a within-

433subject ANOVA on the initial orientation index toward

434angry faces for each of the four prime conditions (4: neu-

435tral, positive, depressive and paranoid) was conducted

436separately for each group (high and low paranoid ideation).

437The analyses yielded a no significant effect for the LPB

438group (Wilks’ Lambda = .83, F (3, 40) = 2.22 P = .10)

439and a significant effect for the HPB (Wilks’

440Lambda = .84, F (3, 49) = 4.22, P = .01) group. In the

441HPB, paired comparisons using a Bonferroni adjusted only

442revealed a significant difference between positive and

443depressive primes (see Fig. 2).

444Analyses of mean differences in initial orientation

445indexes do not provide a measure of attentional bias. To

446further explore the existence of biases in under different

447prime conditions, a series of contrast tests was performed

448to assess whether the mean scores of the eight experimental

449conditions were statistically different from 0.5 (i.e.,

450absence of bias) (Fig. 2). In the paranoid prime condition,

451the initial orientation index was significantly smaller than

4520.5 only in the LPB group [t(43) = -2,049, P = .05].

453Consistent with our first hypothesis, the result for the HPB

454group approached that of the LPB group, though it did not

455reach statistical significance. In the depressive prime con-

456dition, only the HPB group showed an avoidance bias away

457from the angry face that was significantly different from

4580.5 [t(52) = -2.885, P = .01). This result confirmed our

459second hypothesis.3

460Discussion

461Our results provide support for the notion that activation of

462schemas may reveal information-processing biases (Segal

463and Ingram 1994). Our results suggest that different emo-

464tional primes can trigger different patterns of initial

465attentional biases in individuals depending on their level of

466persecutory beliefs.

Table 2 Initial orientation index toward angry or neutral faces in

LPB and HPB groups under four prime conditions

Prime Condition LPB (n = 43) HPB (n = 52) F

Neutral 0.49 (.09) 0.50 (.10) .07

Positive 0.50 (.10) 0.52 (.09) 1.07

Depressive 0.51 (.09) 0.46 (.08) 6.22*

Paranoia 0.46 (.11) 0.47 (.11) .30

Indices are reported as mean (SD)

*P\ .05; **P\ .001

2FL01 2 As a parallel statistical strategy, regression analyses were conducted

2FL02 to examine the association between paranoid ideation (PS) and initial

2FL03 orientation bias for each prime condition. To control for the possible

2FL04 effect of depressive symptoms (BDI) and a negative view of oneself

2FL05 (BCSS-NS) on initial orientation, these two variables were also

2FL06 entered into the equation. Our analysis revealed that PS significantly

2FL07 predicted initial orientation bias only in the depressive prime

2FL08 condition (Paranoid ideation, b = -.33, P\ .05), which was

2FL09 consistent with the ANOVA approach. Furthermore, following studies

2FL10 with similar samples (Combs et al. 2003), we created two extreme

2FL11 groups using the 70th and the 30th percentiles on the PS, to form the

2FL12 high paranoia group, and the low paranoia group, respectively. As

2FL13 with the median split procedure, a significant interaction was found

2FL14 for the effect of group by prime condition on the initial orientation

2FL15 index (Wilks’ k = .87, F (3, 60) = 2.87, P = .04).

3FL013 Although the interest of this study focused on analyzing automatic

3FL02attentional patterns (i.e., bias in the initial orientation of attention), an

3FL03index of the global preference of attention was also analyzed. This

3FL04index measures the total time spent on one face (neutral vs. angry) for

3FL05each prime condition. A 2 9 4 mixed ANOVA with one between-

3FL06subjects variable of group (2: HPB and LPB) and one within-subjects

3FL07variable of prime condition (4: neutral, positive, depressive and

3FL08threatening) on the global preferences index yielded a significant

3FL09main effect for prime condition (Wilks’ Lambda = .85, F (3,

3FL1091) = 5.18, P = .01) but the interaction was not significant (Wilks’

3FL11Lambda = .97, F (3, 91) = 0.90, P = .45).
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467 Our first hypothesis that a paranoid prime would facil-

468 itate avoidance bias in the HPB group received only partial

469 support. Although the HPB group showed a tendency in the

470 hypothesized direction, the avoidance bias reached signif-

471 icance only in the LPB group. It is interesting that a

472 paranoid prime can induce an avoidance bias, given that

473 normal people detect angry faces faster than faces showing

474 other emotions (Fox et al. 2000). The gaze pattern observed

475 in the present study may be part of a defensive strategy to

476 neutralize threats (Helfinstein et al. 2008).

477 Our second hypothesis that a depression-related prime

478 would also facilitate an avoidance bias in the HPB group

479 was fully supported by our data. Depressive primes acti-

480 vated significant avoidance of angry faces in HPB partic-

481 ipants, whereas it did not alter the initial gaze of LPB

482 subjects. These results are consistent with the self-serving

483 bias model of paranoia (Bentall 1994). They are also

484 convergent with previous research on implicit measures of

485 cognition, which indicates that paranoia involves psycho-

486 logical defence mechanisms (Valiente et al. 2011; McKay

487 et al. 2007; Moritz et al. 2006). Furthermore, the general-

488 ized pattern of initial avoidance found in the HPB group

489 under paranoid and depressive prime conditions is consis-

490 tent with the notion that lower experiential tolerance is

491 associated with worse psychological adjustment (Hayes

492 et al. 2004).

493 Visual scanning studies can be very useful for analyzing

494 cognitive mechanisms in paranoia. Interestingly, most of

495 the research on information-processing biases related to

496 threat-related information is not entirely consistent with

497 results from eye-tracking studies. For instance, early

498 investigations using the Stroop task found heightened pre-

499 attentive processing of threatening information in people

500 with persecutory delusions (Bentall and Kaney 1989).

501Using dot-probe tasks, Moritz and Laudan (2007) found

502that participants with persecutory delusions had shorter

503reaction times than did healthy controls when processing

504socially threatening scenes with a stimulus onset asyn-

505chrony (SOA) of 400–500 ms. Arguedas et al. (2006), also

506using a dot-probe task, found a bias of engagement and

507defective disengagement for threatening facial expressions

508(anger) in delusion-prone normal individuals.

509In contrast to these results from traditional information-

510processing studies, investigations of visual scan paths have

511detected avoidance of fixation on angry faces in non-clin-

512ical paranoia patients (Green et al. 2003a, b) as well as in

513schizophrenia patients with persecutory delusions (Green

514et al. 2003a, b). Similarly, in a socially anxious sample,

515Helfinstein et al. (2008) detected early avoidance of fixa-

516tion on angry faces. Visual scan studies allow continuous

517tracking of gaze patterns, which is an advantage over other

518visual methodologies such as Stroop tasks.

519In the present study, we have detected a tendency among

520individuals high in paranoid beliefs to initially avoid angry

521faces after being primed with negative emotional stimuli.

522Given that this avoidance pattern was significant only in

523the depressive prime condition, our results support the idea

524that activation of depressive schemas can in turn activate

525defensive cognitive responses, in our case avoidance of

526angry faces. It may be that paranoid individuals protect

527their self-esteem by biasing attention away from threats, as

528argued by Bentall et al. (2001). This avoidance mechanism

529has been observed in subjects trying to regulate anxiety in

530efforts (Mogg et al. 2004; Williams et al. 1997). Thus,

531these results call for an integration of anxiety models of

532paranoia (Freeman 2007; Moritz et al., in press) and the

533defence model of paranoia (Bentall et al. 2001) as

534depressive primes can activate attentional avoidance biases

Fig. 2 Initial orientation

indices toward angry or neutral

faces by LPB and HPB groups

under different prime conditions
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535 similar to those found in anxiety. Nevertheless, it should be

536 noted that the results from our study suggest that these

537 biases, in our nonclinical samples, affect only initial

538 attentional processes which is a typical finding in cognitive

539 bases in anxiety (Mogg and Bradley 2005). When using a

540 measure that reflects more effortful processes (i.e., global

541 preference index along the 2500 s trial) we did not find

542 differences in groups’ performance.

543 We should note that there were no differences between

544 both groups in initial orientation to angry faces when using

545 a neutral prime. What this rather unexpected finding could

546 reflect is that, at least in healthy individuals, the use of

547 emotional primes may be highly relevant to the activation

548 of paranoia-related schemas. A second explanation of this

549 finding, although it would deserve further investigation, is

550 that neutral primes could buffer or inhibit the intensity of

551 the response given to a subsequent emotional stimulus. For

552 instance, in the prepulse inhibition (PPI) paradigm (e.g.,

553 Braff et al. 1992), the presentation of a brief neutral

554 stimulus (e.g., a 20 mec acoustic tone) reduces the mag-

555 nitude of the response to a subsequent startling stimulus

556 (e.g., a burst of a 40 ms white noise). This inhibititory

557 effect is observed for intervals up to 500 ms between the

558 prepulse and the pulse. Interestingly, the interval between

559 our prime words and the appearance of emotional faces in

560 our study was 300 ms, which fits within the interval where

561 the PPI takes place.

562 Although the present study provides several interesting

563 results, it is limited in several ways. First, its cross-sec-

564 tional nature does not allow a direct inference about the

565 causal relations between paranoid beliefs and cognitive

566 processing mechanisms. Second, our study was conducted

567 in a nonclinical sample, which although helpful for testing

568 new methodologies or procedures (Caseras et al. 2007),

569 does not address translatability to clinical populations

570 (Lincoln and Keller 2008). Despite these limitations, the

571 present results underscore the clinical and theoretical utility

572 of eye-scanning paradigms for studying paranoia and

573 testing competing theories in psychopathology.
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