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ABSTRACT

Evaluative processing of verbal and nonverbal
affective stimuli in alcohol dependence

Young-Chul Jung

Department of Medicine
The Graduate School, Yonsei {/niversity

(Directed by Professor Kee Namkoong)

The purpose of the present study was to investigate
characteristics of evaluative processing in alcobdependent patients. 30
abstinent alcoholics and 30 healthy controls peréat an emotional
discrimination task, that was consisted of fourfeddént conditions. The
subjects were required to response according ta thabjective feeling
among 'positive', 'negative' or 'neither positiver megative'. There were
no significant differences between the two groupscongruent conditions,
except for positive pictures. In combined incongtuecondition, both
group demonstrated anegativity bias pattern, however, there was no
significant difference between the two groups. leutmal condition, the
alcohol dependent group manifested a strongesitivity offsetto neutral
words and a weaker positivity offset to neutraltynies. Furthermore, the
patient group showed a tendency to choose betwegasitive' or
'negative’, whereas the control group preferredntade a compromise
response. Our results indicate that alcoholics gmne to make

dichotomous responses in ambiguous situations.

Key words : Alcohol Dependence, Positivity Offset, Negativity Bias,

Dichotomous Response
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I. INTRODUCTION

Recent studies have shown that alcoholics have citefiin affective
processinb”’. Yet, there remain inconsistencies in findings tbé presence and
degree of the impairment and it is still being dssed how these deficits
influence the development and course of alcoholedépnce.

In searching for general principles of affectiveogessing, Cacioppo et ‘l.
advanced a model, named the Evaluative Space Madelyvhich positive and
negative affective processes are assumed to rdsufh different underlying
substrates. The model further posits that positiviand negativity are
characterized by distinct activation functions atiht these activation functions
manifest two affective asymmetries: tipositivity offsetand negativity bias The
positivity offsetrefers to a tendency for the positive system &poad more than
the negative system when the evaluative input iskwer absent. Theegativity
bias refers to a tendency for the negative system tpoms$ more intensely than
the positive system when evaluative input incread®ile positivity offset and
negativity bias appears to describe the generattifumal properties of the affect
system, recent studies have reported that indilgdwhffer in the strength of

their positivity offsetand negativity bias Individuals with strongeipositivity offset



form more positive impression of targets descritmdy by neutral information,
while individuals with stronger negativity bias form even more negative
impressions of targets described by negative indior.

Our concern is to examine whether abstinent aléchotlemonstrate distinct
affective processing, especially under conflictimy ambiguous situations. An
important characteristic of alcoholism is that evafter prolonged abstinence
period, the risk to relapse, often precipitated #&igohol related cues, remains
very high. Given thatpositivity offset serves by encouraging an approach
tendency to neutral stimuli, whereaggativity biasserves by ensuring an alarm
response to potentially harmful stimuli, we hypaied that strongepositivity
offset and weakernegativity bias contribute to the liability of developing and
relapsing in alcohol dependence.

In order to assess the individual differences im tsirength of positivity
offset and negativity bias we developed an emotional discriminations tashjctv
succeed to elicit affective asymmetries in normatspng The visual stimuli of
our task was composed of pairs of words or pictuietended to examine the
patterns of affective processing in both verbal amshverbal affective stimuli.
Although there have been studies reporting thatohalics are impaired in
interpreting nonverbal emotional cues and recoggizifacial expression of
emotiort?, there have been few studies to investigate thauative processing of
verbal affective stimuli in alcohol dependence.

In addition, our emotional discriminations task wassigned in order to
explore whether abstinent alcoholics manifest dicimous response patterns.
Dichotomous thinking refers to the tendency to eatd experiences in terms of
mutually exclusive categories rather than to se@eesnces as falling along
continuum, which likely leads to extreme emotionasponses and extreme
actions®

The purpose of the present study was to comparestiength of positivity
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offset and negativity bias between alcohol dependent patients and gender- /
age-matched healthy controls. We hypothesized thlabholics would exhibit
distinct affective processing, characterized byrsier positivity offsetand weaker
negativity bias In addition, we anticipated that patients witltadlol dependence
would demonstrate a tendency to make dichotomousporeses to affective
stimuli. The correlation between clinical charaistics and response profiles was

investigated.

IIl. MATERIALS AND METHODS

1. Subjects

30 patients with alcohol dependence (20 men and wkinen) and 30
healthy volunteers (20 men and 10 women) partiegbain this study. All
patients were recruited from the Severance MenthltH Hospital. Subjects who
have been fully detoxified after a 2-week in-patieimeatment program were
included in the study. Participants with any pastpoesent history of psychiatric
illness, neurological illness or severe medial efla that could influence task
performance were excluded.

After a complete description of the study was pided to the subjects,
written informed consent was obtained. Our studys waarried out under the
guidelines for the use of human subjects estaldishe the institutional review

board at Severance Mental Health Hospital.

2. Stimulus Materials

Emotional stimulation was performed with pairs obrds or pictures. The



visual stimuli were sequentially presented in tleenf of a juxtaposed pair of
words or pictures, in a vertical array on an LCDnitar. The picture stimuli
were developed by modifying pictures from the Intgional Affective Picture
System (IAPSg) 40 different pictures (neutral, 20; negative, Hhd positive, 10)
were used to form stimulation pairs for the behelictasks. The word stimuli
were chosen from the 100 emotional words frequentsed in Kore¥. 42
different disyllables (neutral, 22; negative, 1dapositive, 10) were used for
the behavioral tasks. The picture stimuli were ldigpd in the form of a pair of
black and white quadrangles (7.0 cm high x 3.5cmg)oon a black background
and the word stimuli were longitudinally presented the form of white
disyllables (3.5 cm high x 1.4 cm long) on a blawkckground, within a pair of
boxes with the same size as the picture stimuligufie 1)

The valences of each individual word and picturerewevaluated by asking
the subjects to rate the pleasantness of each lesimafter completing the
behavioral task. We used the valence dimensionhef $elf-Assessment Manikin
(SAM) affective rating systeth in which a graphic figure from frowning
(corresponding to -4) to smiling (corresponding -#d)depicted the valence on a

continuously varying 9-point scale.

3. Emotional discrimination task

Our emotional discrimination task consisted of fodifferent conditions,
according to the nature of the stimuli: (a) posticongruent condition; (b)
negative congruent condition; (c¢) combined incoegtu condition; (d) neutral
condition. Each condition had a word set and a upictset, therefore the
behavioral task was composed of eight differentckdo The sequence of the
blocks was randomized. The emotional condition ifp@s negative, combined)

blocks were composed of 30 pairs of emotionally trauwords (or pictures) and



30 pairs of emotionally valenced words (or pictiwe3he neutral condition
blocks were composed of 60 pairs of emotionallyutrsed words (or pictures).
Affective stimuli were presented as pairs of pwesipositive valence in the
positive congruent condition, negative-negativeemaé in the negative congruent
condition, positive-negative valence in the combinecongruent condition and
neutral-neutral in neutral conditions. The subjestsponded by pressing 1 of 3
buttons depending upon the subjective feeling predu by the stimuli. The
subjects were instructed to select between “pe@Siti(right button) and
"negative"(left button), but in case neither wasresponding, the subject could
choose "neither positive nor negative" (middle @it The visual stimuli were
projected for 2500ms at 500ms intervals with altataration of 180 seconds for
each block. All responses were automatically tramsfi to a computer file,
which was then utilized for the calculation of thesponse percentage and

reaction time.

Figure 1. Examples of affective stimulus. (a) A pair of words in the congruepbsitive
condition: the left word meanhdpe and the right word mean$ove. (b) A pair of
words in the congruent negative condition: the hefird meansmurdet and theright
word means'insult. (c) A pair of pictures in the combined incongrueondition. (d)A
pairs of pictures in the neutral condition.



4. Assessment scales

A comprehensive psychiatric interview was performddr diagnostic
confirmation and comorbidity evaluation, includiradl modules of the Structured
Clinical Interview for DSM-IV In addition, the past and present alcohol use
history was taken along with general demographiformation. The following

scales were assessed only in the alcohol-depermetitipants.

A. Alcohol Dependence Scale (ADS)

The ADS provides a quantitative measure of the rigveof alcohol
dependence consistent with the concept of the alcdapendence syndrofﬁe 25
items cover alcohol withdrawal symptoms, impairedntool over drinking,
awareness of a compulsion to drink, increased aols to alcohol, and salience
of drinking-seeking behavior over the past 12-momgbriod. The total score
range from 0 to 47. A score of 9 or more is higlpisedictive of diagnosis of

alcohol dependence.

B. Hamilton Depression Scale (HAM-D)

The HAM-D is a 21 item, interviewer-administérescale that measures the
severity of depressive symptoths The total score range from 0 to 63. Scores
ranging from O0-7 suggest no or minimal depressid@l?7 indicate mild
depression, 18-25 indicate moderate depressionsance of 26 or above suggest

severe depression.

5. Statistical Analysis



Group comparisons of the mean valence scores ofwbels and pictures
were performed using the unpaired two-tailed t-teRepeated measures of
analysis of variance were performed on the datsp(rese rates and reaction
times) of our emotional discrimination task withinatlus type (2 level) X
emotional condition (4 level) as the within subje@riables, and group (2 level)
as the between group factor. Post-hoc multiple @epn test were carried out.
Correlation analyses were performed among clinicharacteristics (duration of
illness, Alcohol dependence scale score, Hamilt@pression scale score) and
response profiles (response rates and reactionskimmethe patient group.

The SPSS 11.5 package was used for statisticaysasal

Ill. RESULTS

1. Population characteristics

Table 1. summaries the population charactesistf the alcohol dependent
patient group and healthy control group. The megesaof alcohol dependent

patient group and healthy control group were 38.2ary and 36.8 years,

Table 1. Population characteristics

Condition Alcohol (n=30) Control (n=30)
Mean SD Mean SD
Age (yrs) 38.2 7.2 36.8 8.2 ns
Gender (M/F) 20/10 20/10 ns
Education(yrs) 14.1 2.4 14.9 17 ns
Duration of illness 9.7 6.7 -
ADS* score 26.0 5.3 -
HAM-D"® score 21 2.8 -

& Alcohol Dependence Scale
P: Hamilton Depression Scale
ns: not significant



respectively. The difference in age between growgs not significant (p>0.05).
The mean levels of educational achievement werel Mears and 14.9 years,
respectively. The difference of educational achieset was not significant

(p>0.05).

2. Mean valence score to verbal and nonverbal @feecstimuli (Figure 2)

The alcohol dependent patient group and the heattbgtrol group were
able to appropriately categorize the pictures andrd& used in our task
according to the emotional valence. There was mmifitant difference between
the two groups in mean valence score to emotiortahul of positive or
negative valence (alcohol dependent patient grqugsitive word mean = 3.5 +
0.7, positive picture mean = 2.9 = 0.8, negativerdvonean = -3.4 = 0.8,
negative picture mean = -3.3 = 0.7; healthy conggmup: positive word mean =
3.4 0.6, positive picture mean = 2.8 + 0.9, negatvord mean = -3.4 + 0.6,

negative picture mean = -3.3 = 0.5). Within groufis&¢ mean valence score to

i

Valence
L=}

alcohol =
2 ~ control
s R —
word picture word picture word picture
Positive Negative Neutral

Figure 2. Comparison of mean valence scores of the words and pictures. There wasno
significant difference between the two group, excépe neutral words, to whiclthe
alcohol dependent patient group rated significantligher positive valence thathe
control group. (*: p<.05)



positive pictures was significantly lower than thai positive words in both
groups. However, there was no significant diffeeerimetween the mean valence
score to negative pictures and that to negativedsvor

Both groups rated the neutral stimuli slightly pies rather than exactly
neutral (alcohol dependent patient group: neutrafdwmean = 1.8 %= 1.1, neutral
picture mean = 0.5 %1.1; healthy control group: treduword mean = 1.1 + 1.1,
neutral picture mean = 0.8 + 1.2). Although, thevas no difference between
the two groups in mean valence score to neutratum@s (F =1.119, df=1,
p=0.295), the mean valence score to neutral words wignificantly higher in

the alcohol dependent group (F = 4.046 df=1, p=9).04

3. Reaction time in emotional discrimination taskalfle 2)

There was no significant difference in the meanctiea time of the two

groups, except the mean reaction time in positieagouent condition of words.

Table 2. Comparison of mean reaction time in each emotiona condition

Alcohol Control
Stimulus Condition F(1,58) p
Mean (ms) SD Mean(ms) SD

Positive 10533 3195 10291 3047 0135 ns
Congruent
Negative 11425 2190 10512 3035 0090 ns
Congruent
Word bined
Combine 13474 2169 13213 3221 1783 ns
Incongruent
Neutral 1208.1 4361 11236 4366 0563 ns
Positive 11416 2581 10914 3139 0263 ns
Congruent
Negative 10819 1797 10284 2125 0449 ns
) Congruent
Picture bined
Combine 11548 197.7 11229 2777 1112 ns
Incongruent
Neutral 11755 2914 10052 3348 4414 <05

ns: not significant

_10_



The mean reaction time of alcohol dependent patigmup were significantly
delayed than that of the healthy control group dlatd dependent patient group
mean = 1175.5 * 291.4%, healthy control group meah005.2 +334.8%)

4. Response rates in emotional discriminaticsk trable 3., Figure 3.)

We defined the most common response of thethhealontrol group in each
condition as the appropriate response. Thus, fusitivé response in positive
congruent condition, thenégativé response in negative congruent condition, the
'negativé response in combined incongruent condition wadineeé as the
appropriate response. There was no significanterdiffce between thepasitiveé
response rate andnéither positive nor negativeresponse rate in neutral
condition, and we defined thepositive' response as the appropriate response.
Table 3 and figure 3. shows the response profile tloé subjects in each

condition.

A. Positive congruent condition

There was no significant difference of the appiate response rate to
positive words, however the appropriate response raf alcohol dependent
patient group was significantly lower than that bealthy control group to

positive pictures (p<.05).

B. Negative congruent condition

Both group made responses appropriately and theas wo significant
difference between the two groups, neither to negatvords nor to negative

pictures.

_11_



Table 3. Comparison of response rate” in each emotional condition

. . Alcohol Control
Stimulus  Condition Response F(1,58) p
Mean SD Mean SD
Missing 21 5.0 0.1 0.6 4578 <.05
Positive  Positive 934 16.0 97.3 10.2 1.263 ns
Congruent Negative 18 8.0 18 91 0.000 ns
nPnN 2.7 140 0.8 43 0.501 ns
Missing 1.7 43 0.1 0.6 3.913 ns
Negative  Positive 02 12 18 9.9 0.863 ns
Congruent Negative 91.6 2438 96.7 17.3 0.866 ns
nPnN 6.6 24.1 14 74 1.236 ns
Word —
Missing 40 113 16 35 1.281 ns
Combined Positive 22.3 33.0 10.2 13.8 3.449 ns
Incongruent Negative 542 39.0 55.2 347 0.011 ns
nPnN 17.1 33.2 320 371 2.687 ns
Missing 11 32 08 1.7 0.261 ns
Positive 76.1 26.8 52.4 433 6.487 <.05
Neutral .
Negative 9.7 146 43 9.8 2.755 ns
nPnN 13.1 25.8 42.0 443 9531 <.05
Missing 09 28 08 23 0.029 ns
Positive  Positive 85.3 243 953 125 4.026 <.05
Congruent Negative 10.0 17.7 23 103 4179 <05
nPnN 3.8 16.1 16 438 0.525 ns
Missing 26 97 03 13 1.558 ns
Negative  Positive 09 25 04 19 0.616 ns
Congruent Negative 923 201 98.4 44 2.658 ns
. nPnN 42 184 0.8 26 1.304 ns
Picture —
Missing 26 53 27 7.8 0.004 ns
Combined Positive 10.3 217 44 85 1.925 ns
Incongruent Negative 78.0 29.7 68.4 34.0 1.346 ns
nPnN 9.1 246 244 36.0 3.706 ns
Missing 19 47 06 1.3 2.279 ns
Positive 42.4 35.9 374 413 0.251 ns
Neutral .
Negative 34.0 335 131 30.2 6.435 <.05
nPnN 228 322 48.9 44.6 6.776  <.05

% data are given as the mean percentage of response
nPnN: neither positive nor negative
ns: not significant

C. Combined incongruent condition

The alcohol dependent patient group and the heattintrol group shared a

negative bias

response pattern,

i.e. the mean tinegaresponse

_12_
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significantly higher than the mean ‘positive’ respe rate, both to incongruent
words and to incongruent pictures. However, thei@s wo significant difference
of the mean ‘negative’ response rate between the tyoups. Besides the
‘negative’ response, the alcohol dependent patignbup more likely made
‘positive’ responses to incongruent emotional stimwhereas the healthy control
group preferred to respond as ‘neither Positive Negative (nPnN). However,

there was no significant difference between the tyoups.

D. Neutral condition

Although the alcohol dependent patient group arng tlealthy control group
demonstrated a tendency to choose positive valetitere was a remarkable
contrast between the two groups. Whereas, the Hhyealtontrol group
demonstrated apositivity offset pattern both to neutral words and to neutral
pictures, the alcohol dependent patient group reatgfl a prominentpositivity
offsd’ response pattern only to neutral words. The aesp pattern to neutral
pictures did not reveal any preference for positixedence in alcohol dependent
patients.

Besides, the alcohol dependent patient group pesfeto choose between
‘positivé or ‘negative in order to assign a valence for the neutral stimwhile
the healthy control group was prone to make a comfe response rieither
positive nor negativg¢. Hence, the compromise response rate of the allcoh
dependent patient group was significantly lowernthithat of the healthy control
group, both to neutral words and to neutral pictur&lore interestingly, there
was a negative correlation between the positivgpaese rate and compromise
response rate in alcohol dependent patients, botmeutral words and neutral
pictures (neutral words: pearson correlation=-.5215.003; neutral pictures:

pearson correlation=-.816, p<.001). However, themes no significant correlation

_13_



alcohol =
(a) Posttive congruent condition SORERT -
100 w

words - pictures
80

60

a0

Response rate (%)

20

Positive nPnN Negative Positive nPnN Negative

(b) Negative congruent condition
100 w = "
words : pictures )

80

60

40

Response rate (%)

20

Positive nPnN Negative Positive nPnh Negative

(¢) Combined mcongruent condition
100

words pictures
80 -

60 -

40

Response rate (%)

20 +

=
L L L L

Positive nPni Negative Positive nPni Negative

(d) Neutral condition

100
= words pictures
€ a0
i
®
L B
-
Q
2 40 -
@ .
e “

20 |- !

— ]
L L il L L
Positive nPnN Negative Positive nPni Negative

Figure 3. Comparison of response rate in each emotiona condition.

Both group demonstrated a negativity bias respompsdgtern in combinedincongruent
conditions (C) and a positivity offset responsetgrat in neutral conditions (D)Although,
there was no significant difference in the strengthnegativity bias, it is noteworthy thahe
alcohol dependent group manifested stronger pdgitieffset to neutral words, butveaker
positivity offset to neutral pictures, compared tt@ healthy control group (D) (*: p<.05)

_14_



between the negative response rate and the congwomgisponse rate (neutral
words:  Pearson  correlation=-.229, p=.223; neutralictupes:  Pearson

correlation=-.360, p=.050).

E. Missing response rate in each emotional itiond

There was no significant difference between the fgvoups in the missing
response rate, except for the missing response natepositive congruent

conditions to positive words.

5. Interaction between stimulus type, emotional ditton and group

In order to observe the significant interacti@among the stimulus type
(word and picture), emotional condition and grouwe performed repeated
measures analysis of variance. There were no &ignif interaction effects
between stimulus type and group (F=0.700, df=1,.3#8), or between emotional
condition and group (F=2.794, df=2.311, p=0.057n tontrast, We found
significant interaction effects between stimuluspety and emotional condition

(F=21.996, df=2.001, p<0.001).

6. Correlation between clinical characteristics ardponse profiles

When we analyzed the correlation among clinicalrattristics (duration of
illness, Alcohol dependence scale score, Hamilt@pression scale score) and
response profiles (appropriate response rate im esgootional condition), we did

not find any significant correlation among theseialales.

_15_



IV. DISCUSSION

This study has attempted to compare the evaluapvecessing between
abstinent alcoholics and healthy controls by ingesing the behavioral response
pattern to verbal and nonverbal affective stimiWe hypothesized that alcohol
dependent subjects would exhibit distinct affectipeocessing, characterized by
stronger positivity offset and weaker negativityasi According to our findings,
the hypothesis was confirmed with respect to steongpositivity offset’ to
neutral words in the alcohol dependent patient grduwowever weaker negativity
bias was not manifested. In addition, our findingsvealed that the alcohol
dependent patient group preferred to make dichotsmeesponses, while the
healthy control group likely made compromise resgsn

The difference in evaluative processing between #deohol dependent
patient group and the healthy control group wascatdd not only in terms of
positivity offset or negativity bias but also in less complicated emotional
conditions. When the emotionally valenced words fictures) were congruent,
i.e.,, of the same valence, the healthy control graarely made errors in
assigning an accurate valence to the affective uditimin contrast, the alcohol
dependent patient group showed impairments whilaeluating positive pictures.
Oscar-Berman and Schendanreported asymmetries of brain function in
alcoholics and proposed that the functions comtdolby the right hemisphere are
more vulnerable to alcohol-related brain damagen thlzose related to the left
hemisphere. The selective impairment in evaluagivecessing of words, sparing
the evaluative processing of pictures, in positiengruent conditions, strongly
supports the vulnerability of right hemisphere 1oohol-related damage.

However, it is noteworthy that the alcohol dependpatient group showed
impairments in evaluative processing of positivectymies but not negative

pictures. A number of previous studies have shohait &lcoholics have deficits

_16_



in evaluating negative emotions such as anger asgust'® In order to explain

the discrepancy, we took account of the emotiongknsity of the positive

pictures. Considering that the absolute valence positive pictures was rated
significantly lower than that of negative pictureshen assessed individually, the
emotional intensity of positive pictures should @abeen experienced as less
intensive than the negative pictures. Taken togethe might assume that the
deficits of alcohol dependent group in processingotonal stimuli are more

evident, when the emotional intensity is weaker.oher finding of this study

supports the above assumption. Although we hypatbés that the alcohol

dependent patient group would demonstrate deficitsaffective processing both

in combined incongruent conditions and neutral @@k, significant differences

were observed prominent in neutral conditions.

The neutral condition and was designed in ordercdmpare the strength of
positivity offset between alcohol dependent sulsjeand healthy controls. It is
noteworthy that the alcohol dependent subjects festeid a stronger positivity
offset pattern to neutral words, whereas the paftsitioffset pattern to neutral
pictures were weaker, compared to healthy contrédgaluating the emotional
valence of words activate not only emotional preges but also semantic
processing within the brain's distributed sematsi;'vsterﬁ. The distinct evaluative
processing between verbal and nonverbal affectiv@ul indicate that not only
the emotional processing but also the semantic egieg is affected in alcohol
dependence.

Another characteristic difference between the twoougs in evaluative
processing was that the alcohol dependent patiemipgmanifested a tendency to
make dichotomous responses, while the control grqupferred to choose
compromise responses, in conflicting or ambiguowndiions. In contrast to
congruent emotional conditions, there was no defiriccurate response for either

combined incongruent conditions or neutral condgio As the stimuli in our
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emotional discrimination task were composed of @& @& emotional words (or
pictures), the participants not only had to applaihie emotional information of
each individual word (or picture), but also had itdegrate them in order to
make an accurate response. In this case, combinedngruent conditions or
neutral conditions should have required additiooagnitive effort for integrative
processes. Considering that there were no significéfferences between the two
groups in mean valence scores when the words (oturps) were presented
individually, it might be assumed that the impainhén evaluating processing is
largely attributed to the integrative processesewmfotional information rather than
the appraisal stage of emotional valence. A findiingm our previous study
might complement this assumption. Using the sametiemal discrimination task,
we reported that the dorsolateral prefrontal conéas involved in the integrative
processing during combined incongruent or neutmahditions. The dorsolateral
prefrontal cortex has been postulated to be inwblire the functional integration
of emotion and cognition, whereas conscious andintaty emotional regulation
occur’. Given that the prefrontal cortex has been reporte be especially
vulnerable to chronic alcohol consumpfignour study might provide a hint of
how the impairment of regulating brain circuits fhtigcontribute to the liability
of relapse in alcoholism. As the integrative preess of emotional information
are impaired, the alcohol dependent patients finifficalty in managing
conflicting or ambiguous situations and are prone make dichotomous
judgments rather than to make a compromise. Regetitere have been some
attempts to investigate the protective role of tatjug brain circuits, including
the lateral prefrontal cortex, against alcohoffsnand it seems reasonable to
presume that alcohol-related damage of these ragyldorain circuits should be
associated with the increased tendency to makeotioious responses.

The fact that compromised response rate demornstmat@egative correlation

with positive response rate indicates that the d@¢ang to make dichotomous
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response likely attribute to a stronger positivibffset in alcohol dependent
patients. While positivity offset and negativityabi appear to manifest the general
functional properties of the underlying positivedanegative evaluative systems,
we may propose that a stronger positivity offset adohol dependent patients
are linked with the stronger activation function pbsitive evaluative system.
However, it should be emphasized that the termnggp ‘positivity offset’ does
not always connote higher ‘positive affectivity’. h& term ‘positivity offset’
should be interpreted from the perspective whicmcetves positive-negative
valences as incentive values for approach-avoiddreeavioral tendencies. With
regard with the association between evaluative ge®es and behavioral
tendencies, risk-taking behavioral tendencies midig conceptualized as a
function of positivity offset and negativity biaszor example, individuals with
strong positivity offset and weak negativity biass aisk-takers, whereas
individuals with weak strong positivity offset andtrong negativity bias as
risk-avoiders®™ Seen from this point of view, our findings indiea the
risk-prone behavioral tendencies of alcohol depenhdpatients, which might
underlie the chronic relapsing course of alcohopehelence. It is beyond our
knowledge, whether these tendencies precede theelogenent of alcohol
dependence and whether varies among different tgbealcohol dependence and
further studies should be followed.

In the present study, there was no correlation éetwthe depression scale
score and response profile. Although affect shdudd an important antecedent of
evaluation, previous studies did not report a gfraorrelation between depression
and impairment of affective processing in alcohnfis Probably, two
interpretations are admitted. First, patients wibmorbidity of major depression
were ruled out and thus only patients with subicdih depressive symptoms
were included. Therefore the severity of depresstyenptoms was likely too

mild to influence the evaluative processing of hlwlodependent patients. Second,

_19_



as mentioned above, the impairment in evaluatingcgssing was proposed to be
largely attributed to the integrative cognitive geeses rather than the appraisal
of emotional valence.

There are some limitations in our study. First,obtdl dependence is a
heterogeneous condition and alcoholics differ giggutly according to their
personality characteristics. Although they wereuged as a whole in our study,
probably different response patterns might be Hedeawhen divided into
subgroups according to alcoholism subtypes or gentleshould be explored
whether our findings are valid only for subtypesatthhave been reported to
exhibit low harm avoidance and high novelty seeﬁng/leanwhile, the absence
of correlation between clinical characteristics ath@ response profile might be
due to the heterogeneity of the alcohol dependeoupy Second, the alcohol
dependent subjects were recruited after a 2~4 weefoxification period and
therefore it is possible that the observed findingsre partially influenced by
residual withdrawal symptoms. The evaluative preicgs of alcoholics in
prolonged stages of abstinence should be investigatThird, the arousal
component of affective stimuli was not considered our study. Especially, the
possibility of a confounding effect of the arousamponent on the dichotomous

response patterns should be examined in furthefiestu

V. CONCLUSION

The alcohol dependent patients show a distinct uatizle processing to
verbal and nonverbal affective stimuli in variousnaional conditions. The
deficits of alcohol dependent subjects were matdtesduring a emotional
discrimination task, in which the affective stimwhiere presented as pairs of

words or pictures, and thus the impairment in eatahg processing should be
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largely attributed to the integrative processesewmfotional information rather than
the appraisal of emotional valence. The significalifference between alcohol
dependent patients and healthy controls were mosimipent in neutral
conditions, where the alcohol dependent patientsifested a stronger positivity
offset to neutral words and a weaker positivity seff to neutral pictures. In
addition, we found that the alcohol dependent p#iepreferred to make
dichotomous responses, while the healthy contralugrlikely made compromise

responses.
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Appendix A. Verbal affective stimuli used in our emotional discrimination task

(a) positive congiuent condition
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Appendix A. Verbal affective stimuli used in our emotional discrimination task

(c) combined incongruent condition
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Appendix B. Nonverbal affective stimuli used in our emotional discrimination task

(a) positive congruent condition
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Appendix B. Nonverbal affective stimuli uged in our emotional discrimination task

(¢) combined incongruent condition
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