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Abstract- One of the main problems of the drug abusers is drug related attention bias, which causes craving, 

and as a result drive the drug abusers to take narcotics. Methadone is used as a maintenance treatment for 

drug abusers. The purpose of this study is evaluation of the effect of Methadone maintenance therapy (MMT) 

on selective attention and drug related attention bias. This study investigated drug cue-related attention bias 

and selective attention in 16 methadone-maintained patients before and 45 days after methadone therapy 

period. Stroop color-word test and addiction Stroop test were used as measurement methods. Results show 

less reaction time and higher accuracy in Color-Word Stroop Test after MMT and less delay for addict related 

word in addiction Stroop test. It is concluded that methadone can improve selective attention capability and 

reduce drug related attention bias. 
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Introduction 
 
Methadone maintenance therapy (MMT) is used for 
preventing withdrawal symptoms and reducing craving 
for street opioids. Methadone is a synthetic mu opioid 
agonist with good oral bioavailability and a long 
duration of action. Methadone is used in the treatment of 
opioid dependence, because it helps preventing  
opioid withdrawal symptoms, reduces cravings for 
opioids, and blocks the euphoric effects of shorter acting 
opioids (1,2). Methadone has some side effects on 
attention and memory in healthy subjects (3) and drug 
dependent subjects during methadone maintenance 
therapy (4-8). 

Selective attention is one of the most important 
factors in cognitive abilities but some time it is 
problematic (9). For example addicts have selective 
attention to drug related stimuli so that detect them 
quickly and process them more than normal individuals. 
In addicts substance-related attention bias (AB), an 
information processing bias for substance-related stimuli 
is found that caused craving and substance use. Some 
gaps are faced in literature about attention bias in 

opioid-dependent patient. On one hand, using street 
opioids could impair attention processing of patient (9). 
On the other hand, the reduction of selective attention to 
drug related stimuli can be considered as a main goal of 
MMT (2). The main question of the current research is 
evaluation of MMT effect on selective attention and 
drug related attention bias.   

 
Materials and Methods 
 
Participants 
Sixty opium addict males with 31.2±9.2 years old 
participated in study with available sampling. 
Participants were naive to the purpose of the study 
before testing. 

 
Procedures 

The Participants were evaluated with 
neuropsychological test before and 45 days after MMT. 
Participants receive methadone with 30-40 mg per day. 
Stroop color-word test and addiction Stroop test were 
used orderly for selective attention and attention bias 
evaluation. 
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Stroop color-word test 
Stroop Color-Word Test has been used extensively 

in studies of selective attention and response inhibition. 
The Stroop procedure has been called ‘‘the gold 
standard of research in attention’’ This test has three 
stages that assess simple reaction time in the first one, 
cued reaction time in the second one and inhibitory 
control in third one (10,11).   
 
Addiction stroop test 

As with the Stroop task (12), participants performing 
a modified emotional Stroop task are asked to view 
words presented in various colors (usually on a 
computer screen) and name the color while attempting 
to ignore reading and discerning the meaning of the 
word. The tendency to attend to (i.e., read and, in the 
case of the emotional Stroop task, be affected by the 
emotional significance) the word is referred to as 
attention bias. This study used two word sets designed 
as related or unrelated word to addictive behaviors.  

During the experiment, those in the blocked 
conditions completed two blocks: A block of neutral 
words and a block of active (drug dependent) words. 
Participants in the unblocked condition viewed one long 
block of randomly ordered active and neutral words. The 
colors of the words consisted of blue, red, green, and 
yellow. There were 72 words in each block (4 colors x 
18 items) and 144 words for the unblocked group. 

The words were presented once at a time in the 
center of a 15 inch, laptop computer screen. The words 
were visible until the participant made an appropriate 
key stroke, indicating one of the four possible color 
choices. The computer recorded the latency of response 
and the number of correct responses. 

Participants were instructed to name the word color 
as quickly as possible and to ignore the meaning of the 
word. They were also asked to finish the entire block 
without giving it up. 

 
Analysis 

Paired sample t-test is used for comparing variables 
before and after methadone maintenance therapy. 

 
Results 
 
Demographic data such as age, education and gender 
were shown in table 1 for the subjects.  

Table 2 shows performance of Stroop color-word 
test as a measurement of selective attention before and 
after MMT. Dependent sample t-test is used for 
comparing two groups of data. As the following table 
shows, reaction time is reduced in all stages of Stroop 
test after MMT. Subjects were more accurate in stage 
one and three of the task. The main stage of Stroop task 
is stage 3 as the incongruent stage. It could be inferred 
that subjects were more accurate after MMT.   

Performance of addiction Stroop test as a 
measurement of drug related attention bias before and 
after MMT shows that MMT can reduce attention bias to 
drug related stimuli (Table 3). 

 
Table 1. Demographic Data 

 Mean SD 

Age (year) 31.23 9.20 

Education (year) 10.35 3.46 

Addiction Period (year) 6.30 2.10 

Gender (Male: Female) 16: 0  
 

 
 

Table 2. Findings of color-word test 

Variable 
Before MMT 

Mean (SD) 

After MMT 

Mean (SD) 
T P-Value 

Stroop Test Stages     

  Stage I     

    Reaction Time (ms) 1.16 (0.29) 1.12 (0.22) 0.533 0.028 

    Accuracy   48.5 (3.05) 48.85 (3.05) 0.939 0.000 

  Stage II     

    Reaction Time (ms) 1.08 (0.19) 1.05 (0.17) 0.908 0.000 

    Accuracy   49.25 (1.74) 49.55 (0.97) 0.302 0.238 

  Stage III     

    Reaction Time (ms) 1.36 (0.30) 1.28 (0.28) 0.703 0.003 

    Accuracy   46.6 (6.77) 47.4 (9.15) 0.556 0.020 

ms: mili second, SD: Standard deviation 
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Table 3. Findings of addiction stroop test 

Variable 
Before MMT 

Mean (SD) 

After MMT 

Mean (SD) 
t P-Value 

Reaction Time (ms)      

   Addict Related Word 1.112 (0.214) 1.032 (0.184) 0.829 0.000 

      Neutral word  1.148 (0.236) 1.038 (0.199) 0.760 0.000 

Correct Response Percent      

   Addict Related Word 40.11 (4.31) 40.64 (3.92) 0.864 0.000 

      Neutral word 39.58 (3.57) 38.88 (4.18) 0.305 0.234 

 
Discussion 
 
The findings show that MMT can increase selective 
attention performance in methadone maintenance patient 
(MMP). Many researchers report that chronic use of 
psychoactive substances is associated with widespread 
deficits in neuropsychological function (13-15). Deficits 
are pronounced in the executive domain including 
decision-making (16-19), response inhibition (20-22), 
planning (23), and working memory (6,15). These 
deficits may be associated with prefrontal cortex 
dysfunction and, their extent and nature is likely to 
depend on the substance of abuse.  

Methadone has been used for years as a substitution 
treatment for opiate addiction (24). Despite the amply 
documented advantages of methadone maintenance 
programs, there are some side effect and complain with 
MMT. Darke et al., compared performance of MMP 
relative to controls matched with respect to age, gender, 
and years of education, on a standardized 
neuropsychological battery and show worse 
psychomotor performance, information processing, 
attention, short term memory, long term memory, and 
problem solving in MMP (1). Specka et al., showed that 
MMP were impaired relative to controls on measures of 
attention and tachistoscopic perception. On a choice RT 
task, that subject should response to stimuli as soon as 
possible MMP were faster but produced more errors. On 
two tasks requiring visual tracking, results suggested 
that MMP were more accurate but slower (2). 

In other hand, Prosser et al., found no correlation 
between neuropsychological performance and either 
opiate use or methadone treatment (8). 

Darke et al., have suggested that other factors 
indirectly related to opioid abuse, such as greater 
exposure to overdoses and concurrent alcohol 
dependence may be linked to the presence of cognitive 
impairments in MMP (1), however, some other 
researchers suggest that methadone consumption by 
itself may be associated with the cognitive deficits 
present in this population (6). One great limitation of 

this study is comparing MMP with normal healthy 
people in cross-sectional study. The result is based on 
one interventional study that cognitive performance of 
each case is compared to itself before and after MMT. 
Another finding of present study is reducing attention 
bias to drug related stimuli after MMT. Attention bias to 
drug related stimuli drive addicts to taking drugs. When 
abusers are exposed to addiction-related stimuli, 
automatic cognitive processes drive them to stimuli and 
this factor motivate them for substance use (25). Based 
on the results in this research, methadone can reduce this 
motivation and therefore, the findings here can be 
considered as a beneficial effect of MMT. Similarly 
Walter et al., found a decrease in cortisol level, craving 
and negative effects of addiction after the daily 
methadone medication (26). The findings of present 
research confirm Kreek et al. findings that methadone 
attenuates heroin craving (27). Furthermore, some 
researches show methadone maintenance tends to 
normalize many aspects of the hormonal disruptions 
found in compulsive heroin users (28-30). Several 
potential limitations of this study should be considered 
and addressed by future research, including the limited 
sample size and the lack of measures related to other 
relevant domains. 
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