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Abstract

Perceived responsibility may have significant cognitive consequences for both clinical and non-
clinical groups. Under conditions of increased responsibility, individuals have been found to show
a positive memory bias, but also a decline in metamemory for salient stimuli. Stimulus salience
enhances retrieval by means of directive attention, but may actually impede metamemory, espe-
cially among anxious populations. It has been suggested that for OCD patients and nonclinical par-
ticipants with OCD symptoms, progressive exposure to emotionally salient stimuli worsens confi-
dence in memory, while having no effect in memory accuracy. Perceived responsibility is associ-
ated with a positive memory bias for negative stimuli with reduced memory confidence. The cur-
rent study investigated the possible association in a healthy population among responsibility,
measured by the Responsibility Attitude Scale (RAS), recognition and confidence in recognition of
words that varied in valence. 85 healthy participants were administered the RAS prior to taking
part in a word recognition task. Results indicated that responsibility attitude did not predict
memory accuracy or memory confidence for negatively, positively or neutrally valenced words.
Furthermore, word valence had no effect on memory confidence but did have a significant effect
on memory accuracy. Implications for future research point towards the utilisation of responsibil-
ity-relevant stimuli.
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1. Introduction

Inflated responsibility has been defined as “the belief that one has pivotal power to provoke or prevent subjec-
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tively crucial negative outcomes” (Salkovskis, Rachman, Ladouceur, & Freeston, 1992), which may be related
to situations or to other persons and may have practical or moral consequences (Salkovskis, 1996). It is associ-
ated with anxiety, most notably in relation to obsessive compulsive disorder, where it is found to be significantly
worse compared to anxious and non-anxious controls (Cougle, Lee, & Salkovskis, 2007). There has been a dif-
ference in the way that responsibility has been understood and defined in psychological literature. For example,
responsibility may be defined as charity or leadership. This paper looks at responsibility as an awareness of
threat and the accompanying tendency to prevent negative outcomes as well as the related anxiety that comes
with that. The current study assesses whether responsibility attitude, conceptualised in this way, affects memory
function, specifically recognition and confidence in recognition.

This conceptualisation of responsibility is particularly useful in the context of anxiety and its relationship to
cognitive impairment. For example, an individual with OCD might not necessarily experience general, social
responsibility or take on leadership roles but may experience acute, exaggerated, personal responsibility for
preventing harm to self and others in relation to everyday, often very specific, situations (such as switching off a
potentially dangerous electrical appliance). Increased responsibility in this sense leads to an exaggeration of the
importance of making the right choice and of the consequences of making the wrong one. Furthermore, it has
been observed to have significant (negative and positive) cognitive consequences for both clinical and non-
clinical groups in relation to behaviours that were once attributed to memory dysfunction (Radomsky, Rachman,
& Hammond, 2001; Moritz, Wahl, Zurowski, Jelinek, Hand, & Fricke, 2007). Indeed checking behaviours
among individuals with OCD and among non-clinical populations have been linked to inflated responsibility
(Freeston & Ladouceur, 1993; Rheaume, Freeston, Dugas, Letarte, & Ladouceur, 1995). Importantly, memory
problems attributed to OCD such as those associated with compulsive checking are now investigated in relation
to anxiety (including feelings of responsibility) and its impact on metamemory (Tallis, 1997; Mancini, D’Olimpio,
& D’Ercole, 2001).

The link between responsibility and cognition (in particular attention and memory) has not long been estab-
lished. Studies involving responsibility and its impact on cognition have focused on populations with obsessive
compulsive disorder (OCD), for whom enhanced responsibility is well documented (Hermans, Martens, De Cort,
Pieters, & Eelen, 2003) but have also utilised non-clinical participants with and without obsessive/compulsive
symptoms (Salkovskis, 1985; Salkovskis et al., 2000; Smari, Gylfadéttir, & Halldérsdottir, 2003; Cougle, Sal-
voskis, & Wahl, 2007; Ashbaugh, Gelfand, & Radomsky, 2006). In recent years studies have revealed that under
conditions of perceived responsibility, individuals show a positive memory bias for salient stimuli, but also a
decline in metamemory (Radomsky, Rachman, & Hammond, 2001). Studies primarily on OCD patients, have
indicated that an increased sense of responsibility for others has a significant negative impact specifically in
terms of “feeling of knowing” and memory confidence, but not memory accuracy (Moritz, Wahl, Zurowski,
Jelinek, Hand, & Fricke, 2007; Cougle, Salvoskis, & Wahl, 2007; Olley, Malhi, & Sachdev, 2007; Tolin,
Abramowitz, Brigidi, Amir, Street, & Foa, 2001; Ashbaugh, Gelfand, & Radomsky, 2006; Hermans, Martens,
De Cort, Pieters, & Eelen, 2003). Perhaps an exaggerated fear of the consequences of “getting it wrong” would
increase memory mistrust, despite accuracy remaining unaffected.

Although findings related to the impact of stimulus salience on memory accuracy have not been entirely con-
sistent, it is more or less accepted that moderate but not excessive emotional arousal during encoding benefits
recall and recognition (Cahill & McGaugh, 1998) and that stimulus salience generally enhances retrieval by
means of directive attention (Nothdurft, 2002). For healthy individuals, it has been documented that emotionally
salient stimuli are processed more than non-salient/neutral stimuli, resulting in a negative memory bias for the
later (Melcher & Piazza, 2011). On the other hand, some findings suggest that, among anxious populations,
threatening or stress-provoking stimuli may be processed ineffectively by means of cognitive avoidance. In
other words, attention may be directed away from stress-inducing or threat related stimuli, as a means of reduc-
ing anxiety, resulting in ineffective processing (Hermans, Martens, De Cort, Pieters, & Eelen, 2003).

However, a number of studies utilising neutral, non OCD-relevant stimuli showed memory deficits in recall,
recognition and memory-for-action among OCD individuals (Ecker & Engelkamp, 1995; Sher, Frost, & Otto,
1983; Sher, Frost, Kushner, Crews, & Alexander, 1989; Rubenstein, Peynircioglu, Chambless, & Pigott, 1993).
On the other hand, later studies, which did use OCD-relevant (and thus emotionally salient) stimuli found no
memory deficit (Tolin, Abramowitz, Brigidi, Amir, Street, & Foa, 2001; Ceschi, Van der Linden, Dunker, Per-
roud, & Brédart, 2003; Karadag, Oguzhanoglu, Ozdel, Atesci, & Amuk, 2005). Salience of stimuli has also been
found to positively affect memory of non-occurrences and correct rejections in recognition tests (Ghetti, 2003),
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giving weight to the assumption that higher salience leads to higher memorability.

Emotional stimuli generally are remembered better than non-emotional stimuli in regards to recall (Doerksen
& Shimamura, 2001) and recognition (for example, Dewhurst & Parry, 2000) with some studies findings that
positive words are remembered better than negative words (Hertel & Parks, 2002) and others findings the oppo-
site (Dewhurst & Parry, 2000). How stimulus salience affects metamemory or memory confidence is also not
entirely clear, but it has been suggested that emotional items are remembered with greater confidence than posi-
tive or non-emotional ones (Ochsner, 2000). Strack and Bless (1994) found that participants correctly rejected
salient distractor objects with greater confidence than non-salient items. It stands to reason that memory confi-
dence will increase with object salience. However, relatively recent findings seem to suggest that, at least for
OCD patients and non-clinical participants with OCD symptoms (especially checkers), progressive exposure to
emotionally salient (unsafe) stimuli worsens confidence in memory but has no effect in memory accuracy (Tolin,
Abramowitz, Brigidi, Amir, Street, & Foa, 2001). Despite the fact that threat related stimuli are generally found
to provoke a positive attention bias (Muller & Roberts, 2005) and a positive memory bias, it seems that, at least
in OCD populations, confidence for such stimuli appears to decrease with repeated checking (Radomsky &
Rachman, 1999; Radomsky, Rachman, & Hammond, 2001, Van den Hout & Kindt, 2003; Radomsky, Gilchrist,
& Dussault, 2006; Dek, van den Hout, Giele, & Engelhard, 2014).

It appears that, at least for checkers, the positive bias for threatening stimuli is directly related to feelings of
responsibility. Conditions where individuals feel responsible for others seem to enhance memory for salient
stimuli (Radomsky & Rachman, 1999). Boschen and Vuksanovic (2007) examined the effect of increased per-
ceived responsibility on memory and confidence in memory among OCD patients and healthy student controls
and found that increased personal responsibility significantly reduced memory confidence but not accuracy over
repeated trials for the OCD group, but had no real effect on the control group. Perhaps the arousal generated by
feelings of heightened responsibility combined with the exposure to personally salient stimuli exacerbates the
memory distrust which has already presented in OCD individuals. Indeed, studies dealing specifically with
anxiety among OCD patients found that it significantly impacted on both memory and metamemory. Rachman
(2002), for example, found that anxiety directly interfered with confidence in memory in OCD patients, as indi-
viduals interpreted the arousal triggered by threatening stimuli as incompetence. The decrease in confidence
provokes checking behaviours which in turn decreases confidence further, prompting additional checking.

Existing literature indicates that increased feelings of responsibility (associated with the belief that one is re-
sponsible for preventing negative consequences for one’s self and others) play a role in metamemory and in par-
ticular in memory confidence (Ashbaugh, Gelfand, & Radomsky, 2006). It also, under certain conditions, seems
to impact on memory accuracy for salient stimuli (Radomsky, Rachman, & Hammond, 2001). Feelings of re-
sponsibility may enable or exacerbate the cognitive response to emotionally salient stimuli, at least in individu-
als with OCD symptoms (Moritz, Wahl, Zurowski, Jelinek, Hand, & Fricke, 2007; Cougle, Salvoskis, & Wahl,
2007; Olley, Malhi, & Sachdev, 2007). The cognitive processes that underlie the relationship among responsi-
bility, memory and metamemory are not yet clear so there is room for a systematic exploration of the affective
and cognitive components of responsibility and the process by which it affects different aspects of cognition and
metacognition including memory and memory confidence. It appears that responsibility impacts upon cognition
among clinical populations but not among healthy controls. The aim of the current study is to primarily check if
responsibility would predict recognition and confidence in recognition for stimuli that: 1. are not, by design,
personally relevant to the individuals; 2. have not been rated by the participants themselves for valence; and 3.
are not related to the participants’ feelings of responsibility. The study will investigate whether responsibility at-
titude, as measured by the Responsibility Attitude Scale (RAS) (Salkovskis, Wroe, Gledhill, Morrison, Forrester,
Richards, Reynolds, & Thorpe, 2000), can predict verbal recognition and confidence in verbal recognition for
words that differ in emotional valence in a healthy population, with stimuli that are not personally relevant.

2. Methods
2.1. Participants

Eighty-five male (mean age 22.38 years old) and female (mean age 20.66) students from the University of the
West of Scotland with no history of a neurological condition were opportunistically sampled on the Hamilton

campus, South Lanarkshire.
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2.2. Design

Regression analysis was utilised to investigate whether scores on the Responsibility Attitudes Scale predicted
memory accuracy and confidence in memory accuracy for negative, positive and neutral words. In addition, t
tests were utilised to assess possible differences in confidence and accuracy among negative, positive and neu-
tral words. It is hypothesised that RAS will significantly predict confidence in word recognition for all words,
but significantly more for negative and positive words, compared to neutral words. RAS will not predict word
recognition itself for salient or non-salient words. It is also hypothesised that both positive and negative words
will be recognised better than neutral words and that negative words will be recognised better than positive
words. Finally confidence in recognition will also be greater for the salient (positive and negative) compared to
the neutral words.

2.3. Materials

1. Responsibility Attitudes Scale (RAS) (Salkovskis, Wroe, Gledhill, Morrison, Forrester, Richards, Reynolds,
& Thorpe, 2000): The RAS is a general belief, responsibility assumptions scale. It is a 7 point Likert Scale ques-
tionnaire, comprising of 26 questions, the mean score of which makes up each participant’s total score. The re-
sponse options are assigned as follows: 1 = totally agree, 2 = agree very much, 3 = agree slightly, 4 = neutral, 5
= disagree slightly, 6 = disagree very much, 7 = totally disagree. RAS total scores range from 26 (high) to 182
(low). The current study used an on-screen version of the RAS.

2. For the memory task, a Superlab script was designed for the purpose of presenting the participants with 120
words (comprising of an equal number of negative, positive and neutral words) and to collect recognition and
confidence data from each individual participant.

60 words (comprising of 20 positive, 20 negative and 20 neutral words) were presented during the learning
phase. Then the same words along with 60 new words (again comprising of 20 positive, 20 negative and 20 neu-
tral words) were presented during the recognition phase. The words were sourced and grouped for valence from
the ANEW depository (Bradley & Land, 2010) and then matched for frequency by utilising the data base pro-
vided by Leech, Rayson and Wilson (2001) (an example of the words used can be viewed in Appendix A).

2.4. Procedure

The participants were tested individually, in a quiet room, seated on a chair facing a computer screen. They were
first asked to complete the RAS on screen in their own time. Instructions were presented to them on screen.
Upon pressing the space bar to initiate the on-screen questionnaire, each question appeared separately, followed
by the answer options and the participant was required to press a key when ready to move on to the next ques-
tion. After completion of the RAS, the word-learning trial began. 60 randomized words were presented on a
computer screen, which the participants were asked to attend to. They were then presented with a 3 minute
on-screen distract or task, in the form of a visual puzzle. During the recognition trial they were shown the 60
words again along with 60 new words, all presented in random order. Instructions were presented on screen. Af-
ter each word, the participants were asked to press a key indicating whether they recognize the word or not from
the previous trial. If the word was recognised, they were asked to press the “O” key on their keyboard (indicat-
ing “old”). If the word was not recognised from the previous trial, they were asked to press the “N” key on the
keyboard (indicating “new”). Immediately after pressing the key, they were instructed to press a number key in-
dicating how confident they were of their response. The options ranged from 1 (not confident at all) to 5 (very
confident). For both the learning and the recognition trials, each word stimulus remained on screen for 1 second
and there was a 1 second interval between each word presentation. The screen was blank (white) between each
word presentation. The words were automatically randomized for each trial and were presented in lower case, in
Courier New Regular font, size 30 and in standard black colour. The participants were given debriefing sheets at
the end of the task.

3. Results

The pilot data (half-way point) did reveal a significant model in regards to RAS and confidence in recognition of

negative words (F(1,42) = 9.401, p = 0.004).
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However, after the analysis of the remaining data, the model that emerged was non-significant (F(1,81) =
1.585, p = 0.212, model explaining 0.7% of the variance). So the overall data indicated that responsibility scores
did not predict recognition or confidence on recognition of the words (regardless of valence). Word valence did
affect recognition (negative words were recognised better) but not confidence in word recognition.

*

Responsibility Attitude Cum Mean SD
RAS 111.39 4.27 0.71

“mean cumulative (total) scores (possible range 26 - 182)
Accuracy—Word Recognition Mean SD Number of Words
Overall memory accuracy (all words) 89.36 9.12 120
Memory accuracy for all “old” words 42.92 8.13 60
Memory accuracy for all “new” words 45.98 11.07 60
Memory accuracy for positive words (“old” and “new”) 29.21 4.89 40
Memory accuracy for negative words (“old” and “new”) 28.53 5.28 40
Memory accuracy for neutral words (*old” and “new”) 29.54 4.13 40
Memory accuracy for “old positive” words 13.69 3.36 20
Memory accuracy for “old negative” words 15.03 3.69 20
Memory accuracy for “old neutral” words 12.38 3.48 20
Memory accuracy for “new positive” words 15.52 4.22 20
Memory accuracy for “new negative” words 13.50 6.22 20
Memory accuracy for “new neutral” words 17.16 3.02 20
Memory Confidence Mean SD Max Value
Overall confidence 25.34 10.18 30
Confidence for “old” words 433 0.45 5
Confidence for “new” words 4.16 3.25 5
Confidence when in error (all words) 15.43 6.02 30
Confidence when in error (old positive) 3.42 0.89 5
Confidence when in error (old negative words) 3.29 1.03 5
Confidence when in error (old neutral words) 3.49 0.79 5
Confidence when correct (all words) 12.70 5.07 15
Confidence when correctly recognising “old” words 12.99 1.33 15
Confidence when correctly identifying “new” words 12.42 9.76 15
Confidence for positive words (“old” and “new) 4.19 1.90 5
Confidence for negative words (“old” and “new”) 4.01 0.55 5
Confidence for neutral words (“old” and “new”) 454 4.45 5
Confidence for “old positive” words 4.35 0.59 5
Confidence for “old negative” words 4.38 0.57 5
Confidence for “old neutral” words 4.27 0.66 5
Confidence for “new positive” words 4.03 3.65 5
Confidence for “new negative” words 3.64 0.78 5
Confidence for “new neutral” words 481 8.80 5
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1. RAS (mean) did not predict overall confidence F(1,81) = 0.055, p = 0.815, with the model explaining just
1.2% of the variance;

2. RAS (mean) did not predict overall memory accuracy F(1, 81) = 0.399, p = 0.529, with the model explain-
ing 0.7% of the variance;

3. RAS did not predict confidence for positive words (F(1,81) = 0.510, p = 0.477, model explaining 0.6% of
the variance), for negative words (F(1,81) = 1.585, p = 0.212, model explaining 0.7% of the variance) or for
neutral words (F(1,81) = 1.023, p = 0.315, model explaining 0% of the variance);

4. RAS did not predict confidence for inaccurate (F(1,81) = 0.643, p = 0.425, with model explaining 0.04% of
the variance) or for accurate responses;

5. RAS did not predict confidence when the words were correctly recognised (F(1,81) = 0.006, p = 0.938,
model explaining 1.2% of the variance) or when they were correctly rejected (F(1,81) = 0.064, p = 0.800, model
explaining 1.2 of the variance);

Negative words were recognised as “old” most accurately followed by positive and then neutral words.

6. There was a significant difference found in terms of memory accuracy between neutral words (m = 12.38),
positive words (m = 13.69) and negative words (m = 15.03) (F(2,166) = 19.531, p < 0.0005);

Specifically:

7. There was a significant difference in accuracy between neutral (m = 12.38) and negative (m = 15.03) (t(83)
=5.586, p < 0.00025, one tailed);

8. Significant difference in accuracy between neutral (m = 12.38) and positive (m = 13.69) (t(83) = —3.400, p
=0.0005, one tailed);

9. Significant difference between positive (m = 13.69) and negative (m = 15.03) (t(83) = 3.291, p = 0.0005,
one tailed);

The reverse was true for accurately recognising that a word had not been seen before. Neutral words were
correctly identified as “new” most accurately followed by positive and then negative words.

10. Significant differences were found in terms of accuracy between “new” neutral words (m = 17.17), “new”
positive words (m = 15.52) and “new” negative words (m = 13.50) (F(2,166) = 19.267, p < 0.0001);

Specifically:

11. A significant difference was found in terms of accuracy between “new” neutral words (m = 17.17) and
“new” positive words (m = 15.52) (t(83) = —4.015, p < 0.0001);

12. A significant difference was found in terms of accuracy between “new” positive words (m = 15.52) and
“new” negative words (m = 13.50) (t(83) = 3.051, p = 0.003);

13. A significant difference was found in terms of accuracy between “new” neutral words (m = 17.17) and
“new” negative words (m = 13.50) (t(83) = —5.509, p =< 0.0001);

14. Overall, no significant differences found in terms of confidence in memory between neutral (m = 4.27),
positive (4.35) and negative (m = 4.38) (F(2,166) = 1.147, p = 0.320).

16
14
12
10

o N B O

positive negative neutral

Number of “old” words correctly recognised.

4. Discussion

In line with the study’s hypothesis, responsibility attitude as measured by the RAS was not found to be a pre-
dictor for word recognition, irrespective of word valence. However, contrary to the hypothesis, RAS scores also
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did not predict confidence in recognition, irrespective of word valence or whether the participants’ responses in
the recognition task were correct or incorrect. On the other hand, the hypotheses were confirmed in regards to
the effect of valence on recognition. Specifically recognition was significantly better for negative words than for
positive and for positive compared to neutral words. This finding is in line with past research indicating a posi-
tive memory bias for negative words (e.g. Kensinger & Corkin, 2003).

However, word valence did not affect confidence in recognition, which was unexpected given past findings
that established links between emotional stimuli and memory confidence (Kensinger, 2007). Even though rec-
ognition accuracy was significantly lower for positive compared to negative words and even lower for neutral
words, recognition confidence did not mirror this pattern.

In the present design feelings of responsibility are not linked to the outcome of the task. Perhaps this is the
crucial factor upon which the relationship between responsibility and metacognition depends. The literature to
date points to the fact that perceived responsibility affects cognition when the cognitive task itself is somehow
related to the sense of responsibility, especially in terms of the consequences of the participant’s performance
(for example, Boschen & Vuksanovic, 2007; Moritz et al., 2007). Moreover, increased responsibility has been
associated with expectation of failure (Mancini, D’Olimpio, & Cieri, 2003), fear of guilt (Mancini & Gangemi,
2004) and fear of uncertainty (Lind & Boschen, 2009), all of which are linked to expectancies in regards to the
outcome of a behaviour for which an individual feels responsible for.

The fact that preliminary data initially suggests that a link between RAS scores and recognition confidence
for negative words certainly warrants further investigation. However, the current findings suggest that for
healthy participants at least, responsibility attitude as measured by the RAS, does not predict recognition, or
more importantly, confidence in recognition for positive, neutral and negative words, when the words are not
personally relevant to the participants or linked to their feelings of responsibility. So the idea that a person who,
in general, tends to feel more responsible about the consequences of his/her behaviour, may show a decreased
confidence in a word recognition task, compared to a person who scores lower on the responsibility scale, is not
supported by these findings. Further exploration may shed light into the precise factors that link increased re-
sponsibility to metacognition in a healthy population.

Future research should mainly focus on the ways in which responsibility affects memory confidence in situa-
tions when the task stimuli themselves trigger emotional responses that are directly related to the individuals’
feelings of responsibility and are matched by expectancies about outcomes in relation to task performance.
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Appendix A
Examples of words presented
crash owl
punish smoke
abortion bowl
cruel glance
grave knee
hostile paint
rape salt
blame admit
burden location
disaster tower
funeral roof
infection bridge
abuse expensive
illness cabinet
suffer table
luxury happiness
brave miracle
comedy relax
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