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Many studies have shown that betel nut is a
carcinogen, but betel nut chewing is still common in
many Asian contries. In this study, we wanted to
examine whether the betel nut chewers showed
attention bias to the betel nut cues. We employed the
visual probe task and eye tracker to assess the
habitual chewers’ attentional bias toward betel nut
cues. Through the whole visual probe task, the
habitual chewers (high-dependence, low-dependence,
and non-chewer control) were instructed to focus on a
central fixation cross and press the space bar to
start the task. Then, a pair of betel nut cue and the
matched neutral cue without betel nut content was
presented for 2000ms. Immediately after the cues
disappeared, a probe (an arrow pointing upwards or
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downwards) appeared on the position previously
occupied by either the betel nut cue or the matched
neutral cue. Participants were asked to press a key
to respond to the pointing direction of arrow. The
eye movements were recorded during each trial,
starting immediately after the onset of the cues and
terminating immediately after the cues disappeared.
Analyzing the eye movement data, we found that the
heavy chewers have shown (1) preference for the betel
nut cues to the matched cues (2) longer dwell time of
initial fixation for betel nut cues (3) shorter
latencies to move gaze to betel nut cues (4) longer
duration of total fixations on the betel nut cues (5)
more fixations on the betel nut cues, compare with
other groups. The results suggested that the heavy
chewer show bias to the betel nut cues and this bias
may be a reason why the chewer maintained to use
substances.

betel nut, attention bias, eye movement
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Abstract
Many studies have shown that betel nut is a carcinogen, but betel nut chewing is still
common in many Asian contries. In this study, we wanted to examine whether the
betel nut chewers showed attention bias to the betel nut cues. We employed the visual
probe task and eye tracker to assess the habitual chewers’ attentional bias toward betel
nut cues. Through the whole visual probe task, the habitual chewers (high-dependence,
low-dependence, and non-chewer control) were instructed to focus on a central
fixation cross and press the space bar to start the task. Then, a pair of betel nut cue
and the matched neutral cue without betel nut content was presented for 2000ms.
Immediately after the cues disappeared, a probe (an arrow pointing upwards or
downwards) appeared on the position previously occupied by either the betel nut cue
or the matched neutral cue. Participants were asked to press a key to respond to the
pointing direction of arrow. The eye movements were recorded during each trial,
starting immediately after the onset of the cues and terminating immediately after the
cues disappeared. Analyzing the eye movement data, we found that the heavy chewers
have shown (1) preference for the betel nut cues to the matched cues (2) longer dwell
time of initial fixation for betel nut cues (3) shorter latencies to move gaze to betel nut
cues (4) longer duration of total fixations on the betel nut cues (5) more fixations on
the betel nut cues, compare with other groups. The results suggested that the heavy
chewer show bias to the betel nut cues and this bias may be a reason why the chewer
maintained to use substances.

Key word: betel nut, areca attention bias, eye movement.
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Attentional Bias to Betel Nut Cues: An Eye Tracker Study

Bin Shen’, Ming-Chou Ho 2

! Department of Psychology, Chung-Shan Medical University, Taichung, Taiwan
2 Clinical Psychological Room, Chung-Shan Medical University Hospital Taichung, Taiwan

Many studies have shown that betel nut is a carcinogen, but betel nut chewing is still common in many
Asian contries. In this study, we wanted to examine whether the betel nut chewers showed attention bias to
the betel nut cues. We employed the visual probe task and eye tracker to assess the habitual chewers’
attentional bias toward betel nut cues. Through the whole visual probe task, the habitual chewers
(high-dependence, low-dependence, and non-chewer control) were instructed to focus on a central fixation
cross and press the space bar to start the task. Then, a pair of betel nut cue and the matched neutral cue
without betel nut content was presented for 2000ms. Immediately after the cues disappeared, a probe (an
arrow pointing upwards or downwards) appeared on the position previously occupied by either the betel nut
cue or the matched neutral cue. Participants were asked to press a key to respond to the pointing direction of
arrow. The eye movements were recorded during each trial, starting immediately after the onset of the cues
and terminating immediately after the cues disappeared. Analyzing the eye movement data, we found that
the heavy chewers have shown (1) preference for the betel nut cues to the matched cues (2) longer dwell
time of initial fixation for betel nut cues (3) shorter latencies to move gaze to betel nut cues (4) longer
duration of total fixations on the betel nut cues (5) more fixations on the betel nut cues, compare with other
groups. The results suggested that the heavy chewer show bias to the betel nut cues and this bias may be a
reason why the chewer maintained to use substances.

Key word: betel nut, areca attention bias, eye movement.

Betel Nut Chewing Effect on Visuo-Spatial and Verbal Short-Term Memory

Meng-Chun Chiu®, Ming-Chou Ho* 2
! Department of Psychology, Chung-Shan Medical University, Taichung, Taiwan
2 Clinical Psychological Room, Chung-Shan Medical University Hospital Taichung, Taiwan

Betel nut is a common stimulant and addictive substance in many Asian countries. Arecoline, the primary
alkaloid in the betel nut, acts as an agonist primarily at muscarinic acetylcholine receptors and stimulates
release of acetylcholine (ACh). Since ACh is important for memory system, we asked whether habitual
chewers’ short-term memory (STM) declined as the betel nut dependence increased. Three groups of
participants (high dependence, low dependence, and non-chewer control) were asked to complete three tasks
(object span task, matrix span task, and digit span task) that assess different aspects of STM (visuo-spatial

3




and verbal), counterbalanced across participants. In the object span task, participants were required to
memorize the novel objects (random polygons). After a short interval, one object was presented and
participants were asked to judge whether this object was the same as or different from the object previously
occupying the same location. In the digit span task, participants memorized sequences of digits (1-9) and
later recall these digits in terms of their sequence. In the matrix span task, participants memorized sequences
of red-square locations in 4 x 4 matrix and later recalled these locations in terms of their sequence. The set
size of random polygons and red-square locations was 2, 4 or 6, and the set size of digit was 3, 6 or 9. We
reported that high-dependent chewers had worse performance in these STM tasks than the low-dependent
chewers and non-chewers control. We suggested that long-term betel nut chewing may cause the
down-regulation of ACh receptors, thereby deteriorating the high-dependence chewers’s memory system.

Keywords : betel nut, short-term memory, dependence

Predicting Methadone Therapy Output in Heroin Users: Implicit Attitude, Explicit Attitude and
Working Memory Capacity

Yung-Lin Chang', Chieh-Liang Huang?, Vincent Chin-Hung Chen®*, Ming-Chou Ho*®

! Department of Psychology, Chung-Shan Medical University, Taichung, Taiwan
2 Department of Psychiatry, China Medical University Hospital, Taiwan
¥ Department of Psychiatry, Chung-Shan Medical University, Taiwan
* Department of Psychiatry, Chung-Shan Medical University Hospital, Taiwan
® Clinical Psychological Room, Chung-Shan Medical University Hospital Taichung, Taiwan

Introduction:

Dual-process model assumes that behavior is determined by the interplay of automatic and controlled
processes, moderated by working memory capacity (WMC). The operation in controlled process produces
explicit attitude (EA); whereas the operation in automatic process produces implicit attitude (1A). We asked
whether the medoration of WMC on interplay between explicit and implicit attitudes can predict methadone
therapy outcomes in heroin users after three-month follow-up.

Methods:

Ninety-six heroin users in methadone therapy participated in the current study. Their 1As were assessed by
the unipolar single-category implicit association test (SC-1AT). WMC was assessed by the symmetry span
task (SST). The unipolar SC-IAT and SST were completely counterbalanced across participants. Finally,
EAs were assessed by the questionnaire. We also collected the heroin users’ drug history, methadone history,
urine tests and so on at their first visits and during three-month follow-up. The urine tests and methadone
history (e.g., frequency of methadone use) during three-month follow-up were indexes of therapy outcomes.
Results:

The hierarchical regression analysis was conducted to investigate whether the interplay of I1A and EA on
therapy outcomes was moderated by WMC during the three-month follow-up. We showed that for the
low-WMC heroin users, their IAs can predict the therapy outcomes. Low WMC heroin users with 1A
preferring heroin (or not preferring methadone) had worse therapy outcomes. On the other hand, for the
high-WMC users, their EAs can predict the therapy outcomes. High-WMC heroin users with their EAs
preferring heroin (or not preferring methadone) had worse therapy outcomes.

4




Conclusion:
The current results suggest that WMC can moderate the interaction of IA and EA in prediction of methadone

therapy outcomes in the following three months. The current study is the first one to apply the dual-process
model on assessment of methadone therapy in heroin users.

Keywords: dual-process, implicit, explicit, working memory capacity
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