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Introduction
From a neurobiological perspective, addictive disorders have 

been defined as a pathology of motivation and decision making.1,2 
Neuropsychological and neuroimaging studies have been carried out 
with people who use substances that point to alterations in frontal 
lobe functioning and associated cognitive functions, where inhibitory 
control and decision making play a central role.3

The use of psychoactive substances has been consistently associated 
with the presence of alterations in different neuropsychological 
processes: memory, attention or executive functions.4˗8

Most studies carried out in the drug-dependent population 
are mostly or exclusively male,9 and few studies have analyzed 
gender differences, although this aspect is of great relevance for the 
knowledge of the different disorders, As expressed in the guidelines 
for the development of future diagnostic classifications.

In the current 2013-2016 Action Plan, the importance of the gender 
focus for specific attention to drug-dependent women (National 
Plan on Drugs, 2013a) is highlighted on multiple occasions. These 
proposals reflect a need already demanded in theoretical and research 
papers that demonstrate the existence of differences between women 
and men in terms of drug use and their psychological intervention, 
often using a traditional non-specific intervention model.

Physiologically it is known that women tend to have a more rapid 
development of the symptoms associated with dependence, arriving 
at treatment with less years of consumption and with more severe 
symptoms and that the neurotoxic effects of Cocaine can cause more 
CNS damage in men than in women.

The presence of dual pathology and the severity of psychiatric 
symptomatology make it difficult to treat drug dependence, which 
indicates the need to simultaneously detect and treat both disorders.10 
The mortality risk attributable to dual pathology has been found to 
be significantly higher in women than in men and that women appear 
to be more vulnerable to presenting psychotic symptoms faster than 
men.

Taking into account epidemiological data in relation to 
consumption in Spain, the differences between men and women are 
becoming smaller, with only women emphasizing the consumption of 
psychoactive drugs.

There is evidence of high variability in response to methadone 
treatment among patients indicating that they may have different 
treatment needs. Men and women in particular are known to differ in 
susceptibility to addiction and behavior, including the age of first use 
of opiates, progress to regular use and age of admission treatment. 
Men and women are also likely to differ in methadone treatment 
outcomes, although the differences are not clear in the literature. 
Therefore, current standards of treatment that offer the same clinical 
treatment of opiate-use disorder for women and men cannot achieve 
optimal treatment outcomes for both sexes.

Other studies found that women on methadone treatment were 
less likely than men to use alcohol, but more likely than men to use 
amphetamines during treatment.

Gender plays an important role in the effects of cocaine, as 
children prenatally exposed to cocaine as they grow older exhibit 
more behavioral problems and cognitive deficits (central information 
processing, motor skills, and management of abstract concepts) than 
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Abstract

This study aims to describe the neuropsychological profile of a clinical sample of drug 
- dependent women to treatment in a drug dependency. A battery of neuropsychological 
evaluation was applied to an intentional sample composed of 25 drug-dependent women 
with subjective complaints of attention and / or memory, who were referred to the area of 
neuropsychology of the Drug Dependency Unit of the Concello de Vigo CEDRO (Galicia, 
Spain). The scores related to the cognitive / executive functioning of the sample are 
indicative of difficulties in visuospatial processing speed (M = 43.79, SD = 14.88), in the 
selective attention (M = 35.91, DT = 25.06) and alternating (M = 30.36, DT = 33.70) and in 
the executive components of inhibition (UPPS-Negative Affect, M = 1.45, UPPS-Positive 
Affect, M = 1.31) and TMT flexibility (M = 43.79, DT = 14.88). Neuropsychological 
exploration helps identify cognitive difficulties in the cognitive and executive processes of 
the patients that may affect the interventions performed.
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non-exposed children. In comparing children and adolescents of both 
genders with prenatal exposure to cocaine, the children had greater 
externalising, risky and / or aggressive behaviors than girls.

Taking into account the above, the study that we describe below 
has as objective to know the neuropsychological profile of a poorly 
studied user in a drug-dependent population, such as that of women 
with substance-related disorders to treatment unit of drug dependence.

Our hypothesis is that these patients will present alterations 
in processing speed, verbal memory, attention and / or executive 
functions.7,8 The results of this work can contribute to identify the 
difficulties in the cognitive and executive processes of the patients 
that may be affecting the interventions performed, to better define 
the individual needs for therapeutic intervention and to orient the 
neurocognitive rehabilitation objectives more efficiently.

Methods
Participants

The sample consisted of 25 women with substance-related 
disorders under treatment at the “CEDRO” municipality of Vigo 
drug addiction care unit. Inclusion criteria were to meet the criteria 
for the diagnosis of substance-related disorders DSM-5 (American 
Psychiatric Association, 2013), to be treated in CEDRO, to go to the 
area of neuropsychology of the Care Unit, go through the informed 
consent procedure And present a period of abstinence of more than 15 
days, so it is possible to rule out the presence of withdrawal symptoms 
or alterations associated with the acute or short-term effects of the 
substances of consumption.

Those users who were:

1.	 Over 55 years old,

2.	 Had intellectual deficits defined as IC <70,

3.	 Had a history of moderate or severe neurological pathology (TBI, 
stroke, etc.),

4.	 Were in a psychiatric process Acute, 

5.	 Were not abstinent. The sociodemographic and consumption-
related characteristics of the sample are described in Table 1.

Table 1 Sociodemographic and related characteristics of sample consumption

Age (Mean and Standard Deviation) 42.40 (8.07)
Level of Studies
Basic General Education without finalizing 20%
Basic General Education 44%
Compulsory Secondary Education / Vocational Training 16%
baccalaureate 16%
Higher education 4%
Human Immunodeficiency Virus (HIV)
Do not 68%
Yes 20%
No analysis last 3 months 12%
Main Drug
Opiates 68%
Cocaine 8%
Other 24%
Years 23.48 (7.13)
Treatment Program
Drug Free Treatment Program 20%
Opiates Derivatives Treatment Program 68%
Alcohol Interdiction Treatment Program 4%
Psychostimulant Derivative Treatment Program 4%
Reception 4%

Age (Mean and Standard Deviation) 42.40 (8.07)
Abstinence
More than 6 months 68%
1 or 2 consumptions last 6 months 32%
Methadone dose (mgr.) (Mean, standard deviation) 33 (35.94)

Dual pathology 76.90% Si; 23.10% 
No

Medication
Psycholeptics 28%
Psycholeptics + Psychoanalytics 36%
Psycholeptics + Psychoanalytics + Antiepileptics 8%
Psycholeptics + Anti-epileptics 4%
Other combinations of drugs 8%
Nothing 16%
% Patients with prison admission 20,8%
Average months in prison 21.54 (60.26)

Measuring instruments

A data collection questionnaire was developed integrating different 
variables and a battery of standardized neuropsychological tests that 
were chosen for their usefulness in the diagnosis of patients with 
addictions.11 Table 2 shows the tests used and the cognitive-executive 
domains evaluated.

Table 2 Neuropsychological evaluation protocol

Tests Evaluated Functions
WAIS-III12

Number Key
Speed of psychomotor processing and visual 
motor coordination.

Arithmetic Mental calculation and operational memory.
Digits Focused attention.

Symbols Search
Visual perception, psychomotor processing 
speed.

Letters and Numbers Operational memory.
Matrices Abstract reasoning and fluid intelligence
Five Digit Test (FDT)13

Reading Processing speed reader.

Count
Sustained attention and processing speed 
reader.

Choice Selective attention.
Alternation Alternate attention and cognitive inhibition.
Stroke Test14

Part A Visuospatial visual search skills.
Part B Alternate attention and cognitive flexibility.
Verbal learning test (TAVEC)18 Verbal memory.
Iowa Gambling Test (IGT)20 Emotional component of decision making.
Zoo Test (BADS)22 Planning ability.
UPPS-P25 Dimensions of impulsivity.

Wechsler Scale12  for the Measurement of Adult and Adolescent 
Intelligence (WAIS III): It is a battery of appreciation of the general 
intelligence that consists of 14 tests grouped into two scales: verbal and 
manipulative. In this study we used the subtests required to calculate 
the processing speed index (number key and symbol search) and 
the working memory index (letters-numbers, digits and arithmetic) 
in addition to the subtest of matrices. The Working Memory Index 
(IMT) is related to numerical ability and sequential processing. 
It involves responding to oral stimuli that relate to the handling of 
numbers or letters in a progressive and sequential process and requires 
good attention and short-term memory. The Process Velocity Index 
(IVP) is related to the speed of response when solving a set of non-
verbal problems. It implies speed of thought and motor speed. The 
matrix subtest evaluates abstract reasoning, perceptual organization, 
and visual information processing. The WAIS indices scores are 
distributed with an average of 100 points and a standard deviation 

Table Continued...
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of 15, while the scoring scores of the subtests have an average of 10 
and a standard deviation of 3 points. The reliability coefficients (two 
halves) of the scale range from 0.77 to 0.96.12

Test of the 5 Digits13: It is an instrument that allows a very brief and 
simple evaluation of the speed of cognitive processing, the ability to 
focus and reorient attention and the ability to cope with interference. 
It is based on the well-known Stroop effect, but instead of using words 
and colors as stimuli, figures or digits are used, allowing a greater 
variety of tests and their use with people of lower cultural level, even 
people who do not know the language or They do not know how to 
read. It consists of four parts of independent application, in which 
are presented series of 50 boxes containing 1 to 5 digits (parts 1, 3 
and 4) or stars (part 2) each, organized in patterns similar to those 
of the figures Dominoes or playing cards. In part 1 (reading) the 
individual is asked to read as quickly as possible, in rows, the digit 
that contains each box. In part 2 (count) you are asked to count, also 
in rows and as fast as you can, how many stars each box contains. In 
part 3 (choice) you are asked to count the number of digits in each 
box, causing an interference effect, since the boxes have groups of 
digits that do not correspond to their arithmetic value (eg, in A box 
with five doses, the correct answer would be five instead of two). This 
section is equivalent to the interference condition of the Stroop test. 
Finally, in part 4 (alternation) you are asked to count, as you did in 
part 3, or read, as you did in part 1, depending on whether the box in 
the box is normal (count , 80% of the stimuli), or double thickness 
(read, 20% of the stimuli). Parts 1 and 2 (reading and counting) of the 
test are basic measures of attention and processing speed. In contrast, 
parts 3 and 4 (interference and change) are sensitive to the operation 
of executive processes of selective attention and suppression of 
automatic responses. The score on each part of the test is the time taken 
to complete the corresponding task, which is subsequently converted 
to a percentile score. The normative data are used for Spanish drug-
dependent population that includes the test.

Trail Making Test14: The TMT, known as a trail test or stroke test, 
consists of two parts: part A is a measure of viso-motor and processing 
capacity and speed 15; Part B evaluates cognitive flexibility.16 In part A, 
the subject must connect numbered circles and randomly distributed 
on a sheet, in the correct numerical order (1, 2, 3, 4, etc.). In Part B, 
in addition to circles with numbers, circles are added with letters. The 
subject is asked to connect numbers and letters in an alternating and 
ascending sequence (1-A-2-B-3-C, etc.) in the shortest possible time. 
Scoring is the time taken to complete this task. The normative data in 
Spanish are used for young adults.17

Verbal Learning Test Spain-Complutense18: The TAVEC is a Spanish 
adaptation of the California Verbal Learning Test19 and consists of 
several parts. Specifically, 2 lists (A and B) are composed of 16 words 
that can be grouped into four semantic categories (spices, tools, fruits 
and clothing) to evaluate learning, inference, recall and recognition. 
The interpretation of the test follows a line that surpasses the “multi-
ware” model and is integrated into theories of modularity of mind and 
allows to determine the “normality” of the subject (comparing with a 
similar sample in age, sex and educational level) , Describe the mode 
of operation of your memory system, determine the form and reason 
for its deviation (if any), indications about suspected dementia, etc. 
The test allows to assess the range of immediate memory, provides a 
learning curve, reveals inclinations towards backward and pre-active 
interference patterns, evaluates the existing confabulation in memory 
tasks, and measures the retention present after an interference activity. 
Of the different measures offered by the test, the present study uses the 
total immediate recall index and the recognition index. The normative 
data are used for Spanish population that includes the test.

Iowa Gambling Task (IGT,20):  IGT is a neuropsychological test 
to simulate real-life decision making that is widely used in the 
investigation of cognition and emotion. Patients with frontal orbital 
cortex dysfunction make risky choices in this task. The IGT is a 
computerized test that evaluates decision making with an emotional 
component and consists of four sets of cards: A, B, C, D. The goal 
of the task is to accumulate as much money and lose as little as 
possible. Decks A and B are risky (with high profits and high losses); 
However, decks C and D, are conservative (generate lower profits 
but lower losses). The electronic version of the test in Spanish was 
used and the instructions proposed in the test use manual were used. 
The reinforcement and punishment program is structured in such a 
way that the difference between reinforcements and punishments in 
disadvantaged decks is net loss. In contrast, this difference between 
rewards and punishments in advantageous decks results in a net gain. 
In order to score the performance of the participant in the task, the 
total number of cards chosen from the disadvantageous decks (A and 
B) is summed and the result of this sum is subtracted from the total 
number of cards selected from the advantageous decks (C and D). The 
result of this algebraic sum gives a net score for the total of the test 
considered as adaptive if it is less than or equal to zero.21

Test of the BADS Zoo Map 22: The BADS executive function battery 
is used for the evaluation of patients with disejecutive syndrome, 
a frontal lobe syndrome. Evaluate problem solving, attention, 
organizational skills over extended periods of time and daily life 
skills to prioritize competition demands. The Zoo map test is a BADS 
subtest that measures planning ability (a specific executive function). 
The test consists of two parts (with and without instructions). In each 
one of them the participant must visit different points in a map of a 
zoo (the house of the monkeys, the gallery of reptiles ...), following 
an ordered sequence under certain restrictions of passage, marking its 
route between points with pencils of different colors. For each part of 
the test the number of hits (a visited place in the position to be visited) 
is subtracted in the sequence (there are four correct sequences), the 
number of errors made in the proposed sequence (deviations, the 
shaded areas ...). These are the direct scores of the first and second 
part of the test that depending on their value and the time to complete 
the sequence is translated to a profile with a value between 0 and 4. 
The higher the profile number, the better Performed the test. The Zoo 
Map has shown high validity and reliability (inter-rater reliability 
κ> 0.96)22 and several studies have shown that BADS has higher 
ecological validity indexes than other classic tests of executive 
functions.23,24

Impulsive behavioral scale (UPPS-P,25): It is a scale of 59 elements 
designed to measure five components of impulsive behavior:

1.	Negative urgency. It evaluates the tendency of an individual 
to yield to strong impulses, especially when accompanied by 
negative emotions such as depression, anxiety or anger;

2.	Lack of perseverance. Evaluates an individual’s ability to persist 
in performing tasks or duties despite boredom and / or fatigue;

3.	Lack of premeditation. It evaluates the individual’s ability to 
think about the possible consequences of his or her behavior 
before acting;

4.	Search for sensations. Evaluates the measures of preference of an 
individual of excitation and stimulation;

5.	Positive urgency. It evaluates an individual’s tendency to yield 
to impulses in conditions of high positive affect. The Spanish 
adaptation of the scale26 was used. Each item of the UPPS 
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is graded on a 4-point scale from very strongly to strongly 
disagreeing. The score on the five subscales and the total 
score are expressed in standard deviations. The scale has good 
psychometric properties and can be considered a promising 
instrument for its use in research contexts and especially for its 
brevity in clinical contexts.26

Process

Participants were recruited by consecutive sampling of patients 
from the “CEDRO” Drug Dependence Unit who presented subjective 
complaints of attention and / or memory. They were given a 
battery of neuropsychological tests (see Table 2) according to the 
application rules and the correction criteria specific to each manual. 
The evaluations were carried out between the years 2013-2016. All 
tests were applied in the neuropsychology area of ​​CEDRO in similar 
conditions. Two 60-minute evaluation sessions were conducted. 
Sociodemographic and consumption variables were collected from 
the center’s database. Participation in the study was voluntary. The 
users signed an informed consent in accordance with the Organic Law 
1/1999 of December 13 on the protection of personal data.

Results
Mean WAIS-III scores on working memory indices (IMT, M = 

99.14, DT = 12.02) and processing speed (IVP, M = 94.87, DT = 
10.31) correspond to normative performance. More specifically, the 
means obtained in the subtests of Digits (M = 11.30, DT = 2.60), 
Search for Symbols (M = 9.13, DT = 2.45), Matrices (M = 8.76, DT 
= 2.58), Letters and Numbers = 10.17, DT = 2.98) and Arithmetic (M 
= 8.26, DT = 2.52) correspond to an average yield. Obtaining an IQ 
rated as a mean (M = 97.42, SD = 13.99).

The mean scores obtained in the Five Digit Test (FDT) indicate a 
mean performance in reading (M = 52.18, SD = 34.67) and counting 
(M = 53.00, SD = 38.41), as well as, Choice (M = 35.91, DT = 25.06) 
and alternation (M = 30.36, DT = 33.70).

The mean scores in part A of TMT (M = 43.79, SD = 14.88) and 
in part B (M = 89.43, SD = 29.05) correspond to a Severe Impairment 
(Percentile = 25).

Regarding TAVEC, both the scores obtained in the total immediate 
recall index (M = -0.75, DT = 1.06) and the recognition scores (M 
= -0.20, DT = 1.17) are within the mean range of +/- 2 Deviations 
Typical and therefore, they are considered normative.

The mean scores obtained in the IGT correspond to 
a score qualified as adaptive (M = 5.70, DT = 18.94). 
In the zoo map test, the following mean scores were obtained (Part 1, 
M = 2.67, DT = 2.99, Part 2, M = 8.00, DT = .00; Profile Score, M = 
2.11, DT = .90).

Regarding the UPPS impulsivity scale, the lack of premeditation 
subscales (M = 0.54, DT = 1.11), lack of perseverance (M = 0.51, DT 
= 1.02) and sensation search (M = 0.18, DT = 0.89) show Criteria of 
normality. The subscales of negative affect (M = 1.45, DT = 0.87), 
positive affect (M = 1.31 DT = 1.35) and total impulsivity (M = 1.11, 
DT = 0.71) correspond to moderate impulsivity.

By way of summary, Table 3 shows the mean scores and standard 
deviations obtained in all tests of the neuropsychological battery 
administered.

Discussion
The objective of this study is to describe the neuropsychological 

profile of a clinical sample of drug-dependent women undergoing 

treatment in a drug dependence unit. The hypothesis was that these 
patients present alterations in processing speed, verbal memory, 
attention and / or executive functions.

Table 3 Mean scores (and typical deviations) of the tests performed

Tests
WAIS-III
Number Key 8.92 (1.76)
Arithmetic 8.26 (2.52)
Digits 11.30 (2.60)
Search Symbols 9.13 (2.45)
Letters and Numbers 10.17 (2.98)
Matrices 8.76 (2.58)
Work Memory Index (IMT) 99.14 (12.02)
Processing Speed Index (IVP) 94.87 (10.31)
Total Intellectual Ratio (CIT) 97.42 (13.99)
Five Digit Test (FDT)
Reading 52.18 (34.67)
Count 53.00 (38.41)
Choice 35.91 (25.06)
Alternation 30.36 (33.70)
Trail Making Test (TMT)
Part A 43.79 (14.88)
Part B 89.43 (29.05)
Verbal Learning Test (TAVEC)
Immediate total recall -0.75  (1.06)
Recognition -0.20 (1.17)
Iowa Gambling Test (IGT) 5,70 (18.94)
Zoo Test (BADS)
Part 1 2.67 (2.99)
Part 2 8.00 (.00)
Profile 2.11 (.90)
UPPS-P
Negative Affection 1.45 (0.87)
Lack of premeditation 0.54 (1.11)
Lack of perseverance 0.51 (1.02)
Sensation Search 0.18 (0.89)
Positive Affection 1.31 (1.35)
Total score 1.11 (0.71)

In the specific tests of processing speed, an average performance 
in tasks of psychomotor processing speed (WAIS-III) and reader 
(FDT-Reading), and inferior performance in visuospatial processing 
(TMT-A) is observed. The finding of apparently contradictory results 
in different tests used to measure the same function is relatively 
frequent in the addiction literature.27

Several authors9,28 have described clinical models of care based on 
experimental research and clinical observation of patients with brain 
damage at different recovery levels. Considering the clinical model 
of care28 that divides attention into different sub processes, the results 
of the present study suggest adequate arousal and focused attention 
(WAIS-III digits) and sustained (FDT-Count) Presenting difficulties 
in selective (FDT-Election) and alternating (FDT-Alternation and 
TMT-B) tasks. In particular, the deficits in attentional subprocesses 
are reflected in the difficulties they present in maintaining sustained 
attention when the required tasks are boring or monotonous, when 
they have to select the relevant information to be addressed and the 
irrelevant must ignore, or when they have to be flexible and adapt 
their behavior to novel or changing situations. In this sense, numerous 
studies coincide to find that addicts present attention deficit, in 
comparison with their respective control groups.29˗32

The scores obtained in the verbal memory specific test (TAVEC) 
are indicative of normative functioning. Other studies have also 
found no alterations using classical measures of verbal memory 
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based on word lists.31,33,34 These data should not be interpreted as 
indicative of the absence of dysfunctions in the memory subsystems 
in this population, since a broader mnesic assessment,35 including the 
strategic components of memory.36

In relation to executive functioning, several authors have used 
factor analysis to identify the components underlying the construct 
executive functions.37,38 One of the most recognizable factorial 
models39,40 probably classifies the executive components into 
four independent but related components, Change, inhibition and 
decision making). In our study we have chosen an approach based 
on the main executive components isolated in factorial studies and 
patients with focal lesions26 that structure the executive functioning 
in the components of actualization, inhibition, flexibility, planning / 
Multitasking and decision making.

The neuropsychological profile of the studied sample is 
characterized by alterations in the executive components of flexibility 
(TMT-B and FDT-Alternation) and inhibition (FDT-Election, UPPS 
Negative Affect, Positive and Total Impulsivity). These results are 
consistent with previous research that has shown a significant influence 
of prolonged drug use on the functioning of different components of 
executive function.8

The findings of this study should be considered, however, 
preliminary and should be interpreted with caution. Future studies 
should take into account several limitations that complicate the 
interpretation of these results. In this sense, it is possible that the 
results obtained in the process of neuropsychological assessment 
are affected by the effects exerted on the cognitive functions of 
the psychiatric pathology that suffer from a high percentage of the 
patients studied and the pharmacological treatment that they take 
regularly to treat those pathologies, Although it seems evident that 
they present important alterations in the executive functions. It is 
also necessary to take into account the limitations inherent to studies 
in the drug-dependent population, such as heterogeneous samples 
(policonsumidores, consumption pattern), low level of cognitive 
reserve6 Causal relationship between neuropsychological alterations 
and prolonged substance use. Future studies should employ larger 
samples, a randomized control group, a greater number of women, 
EEG-based neuromarkers, functional neuroimaging techniques, and 
functional connectivity analysis.

Finally, the data obtained contribute to the description of 
the neuropsychological profile of women to treatment in a drug 
dependence unit, describing the deficient and conserved areas of each 
patient, facilitating the differential diagnosis and individualization of 
the treatment.41˗75
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