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Background: Cocaine use has increased worldwide in recent years. However, the specific 

effects of smoking coca paste and its consequences on the cognitive functioning of 

individuals are unknown. The purposes of this study were to compare the 

neuropsychological functioning of a group of 163 individuals with coca-paste use disorder 

(CPUD) to that of a group of 162 healthy controls (HC) and to examine the relationship 

between cognitive performance and sociodemographic characteristics of these groups. 

Methods: Participants were administered a comprehensive neuropsychological battery that 

included tests of learning and memory, language and executive functions. Results: 

Although there were no significant differences in age and educational level between the 

groups, individuals with CPUD had significantly lower cognitive performance on the tests 

of learning and memory, language and executive functions compared with HC. An 

interaction effect was observed between group (CPUD versus HC) and educational level in 

the cognitive domains of learning and memory and language, such that more years of 

education was associated with better performance in these domains only in the HC. 

Conclusions: Deficits in learning and memory, language and executive functions are 

common in individuals with CPUD. Cognitive rehabilitation programs have been shown to 

improve these functions in individuals with CPUD. Therefore, this study reinforces the 

necessity of including such programs as part of the holistic intervention plan for these 

individuals.  

 

Keywords: Addiction; Neuropsychological Assessment; Learning; Memory; Language; 
Executive function. 
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1. Introduction 

The worldwide consumption and production of cocaine has increased in recent 

years, with Colombia being the main country producing cocaine (United Nations Office On 

Drugs and Crime [UNODC], 2019). The different ways in which cocaine is consumed 

could determine its pharmacokinetics and toxicity and, consequently, affect its addictive 

potential and possible effects on cognitive performance (Lizasoain, Moro, & Lorenzo, 

2002; Verdejo-García et al., 2012; Vonmoos et al., 2014). Smoking cocaine is one of the 

most addictive methods of administration. Coca paste (also colloquially referred to as 

“paco,” “basuco” or “bazuco”) and crack are the substances most commonly consumed via 

smoking, and although they are often confused, the production process and effects of these 

substances are different (López-Hill et al., 2011; Meikle et al., 2013; Pascale, Hynes, 

Cumsille, & Bares, 2014; Parkin Daniels, 2015). Coca paste is the non-refined by-product 

that is derived from the initial extraction process from coca leaves and serves as a substrate 

for the elaboration of cocaine hydrochloride. In contrast, crack is produced during a later 

process that uses cocaine hydrochloride (Pascale et al., 2014; Prieto et al., 2015; 

Schwarzkopf, Lagos, Falconi, Scorza, & Torterolo, 2018).  

Coca paste is relatively easy to obtain illegally because of its lower cost compared 

to other substances, such as cocaine hydrochloride. As such, the consumption of coca paste 

is mostly concentrated in areas of low socio-economic status (Castaño, 2000; Fukushima et 

al., 2014; Galvalisi et al., 2015; Schwarzkopf et al., 2018), such as Latin American 

countries and especially Colombia, where it is one of the most frequently consumed illicit 

substances after marijuana and cocaine hydrochloride (ODC, 2017; UNODC, 2018). Today, 

there is no single standard formula, and consequently it is difficult to know the exact 
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chemical composition of each product (Lopez-Hill et al., 2011; Meikle et al., 2013; Prieto 

et al., 2012; Sabogal-Carmona & Urrego-Novoa, 2012; Schwarzkopf et al., 2018).  

In general, for individuals who use cocaine, the initial administration of cocaine 

seems to improve cognitive functions (Spronk, Van Wel, Ramaekers & Verkes, 2013). 

However, the long-term effects can cause cognitive impairment (Alonso-Matías, Reyes-

Zamorano, González-Olvera, 2019). Neuroimaging studies have shown that people who 

abuse cocaine hydrochloride and crack may have structural differences and functional 

connectivity problems in the brain regions involved in cognition and emotion (Ashok, 

Mizuno, Volkow & Howes, 2017; Alonso-Matías et al., 2019; Fernández-Serrano, Pérez-

García & Verdejo, 2011; Orsini, Colon-Pérez, Heshmati. Setlow & Febo, 2018). These 

findings are in accordance with studies of cognitive performance showing that cocaine 

hydrochloride and/or crack use disorders are frequently associated with impaired executive 

function, specifically inhibition, impulsiveness, working memory or decision making 

(Alonso-Matías et al., 2019; Czermainski et al., 2017; Fernández-Serrano et al., 2012; 

Verdejo et al., 2012; Vicario, Pérez-Rivas, Ladrón de Guevara-Miranda, Santín & 

Sampedre-Piquero, 2020). In addition, these individuals have been shown to have other 

cognitive impairments in the areas of attention, memory and language (Alonso-Matías et 

al., 2019; Jovanovski & Zakzanis, 2005; Kemmis et al., 2007; Vicario et al., 2020; 

Vonmoos et al., 2014). The short-and long-term cognitive deficits in individuals who use 

different substances, especially those who use cocaine variants such as coca paste, 

underscore the importance of investigating the cognitive functioning of these individuals 

and the need to develop cognitive rehabilitation interventions for this population (Alonso-

Matías et al., 2019).  
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Today, there is a lack of research on the effects of prolonged consumption of coca 

paste on cognitive performance and its relationship with sociodemographic characteristics 

of its consumers. Therefore, it is necessary to examine whether the neuropsychological 

impairment produced by the consumption of coca paste is similar to that produced by other 

drugs, such as cocaine hydrochloride and/or crack, in order to design adequate 

rehabilitation programs. Given the high prevalence of coca paste consumption and the 

importance of knowing the cognitive impairments in consumers, the purposes of the present 

study was to compare the neuropsychological functioning of a group of individuals with 

coca paste use disorder (CPUD) to that of a group of healthy controls (HC) and to examine 

the relationship between cognitive performance and the sociodemographic characteristics 

of these groups. Our general hypothesis was that individuals with CPUD would display 

significantly lower cognitive performance on tests of learning and memory, language and 

executive function compared to HC, and number of years of education would not protect 

against this decline (Alonso-Matías et al., 2019; Czermainski et al., 2017; Fernández-

Serrano et al., 2012; Verdejo et al. 2012; Vicario et al., 2020). To the best of our knowledge, 

this is the first study to examine the neuropsychological functioning of individuals with 

CPUD. 

 

2. Material and methods 

2.1. Participants 

The sample consisted of a total of 324 participants divided into two groups. The first 

group was composed of 162 Colombian adults who were admitted to different therapeutic 

communities in Bogotá for addiction treatment due to their CPUD (stimulant use disorder 

according to DSM 5 criteria). Patients from these communities received a comprehensive 
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care program led by psychiatrists with the support of psychologists, occupational therapists 

and social workers for a duration of 3 months in an in-patient facility. To avoid short-term 

cognitive impairment related to coca paste intoxication, all participants in this group had 

been abstinent for at least 1 month before the assessment. The mean age at first substance 

consumption was 15.2 (SD=3.1) years old, and the mean consumption duration (in years) 

was 14.7 (SD=3.1) years. The majority of the participants consumed substances 1-2 times 

per week (21%) or daily (18.5%). 

The second group was composed of 162 Colombian healthy adults matched for age, 

sex and education with no history of consumption of illicit substances. These healthy adults 

were selected from the database of a study conducted to obtain normative data of the 10 

most common neuropsychological measures in healthy individuals across 10 cities in 

Colombia (Arango-Lasprilla & Rivera, 2015).  

To be eligible for participation, individuals in both groups must have met the 

following requirements: (a) were between 18 and 45 years old, (b) were born and currently 

lived in Colombia, (c) spoke Spanish as their native language, (d) had completed at least 

one year of formal education and (e) were able to read and write at the time of evaluation. 

The inclusion criteria for individuals with CPUD were (a) diagnosis of cocaine use 

disorder, accompanied by a request for treatment for addiction to coca paste as the main 

substance and (b) ability and willingness to sign the informed consent form. The exclusion 

criteria for individuals with CPUD were: (a) a history of diagnosis of psychiatry conditions 

(schizophrenia, schizophreniform disorder, schizoaffective disorder, or delusional disorder), 

(b) intoxication or serious organic disease at the time of the interview, (c) history of 

neurological alterations not related to the consumption of psychoactive substances, (d) 

immediate family history of psychosis, (e) history of learning disabilities and 
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developmental disorders or (f) concomitant use of marijuana. The exclusion criteria for the 

HC were: (a) history of neurological or psychiatric conditions, (b) daily consumption 

and/or use of an illicit substance, (c) history of chronic disease (e.g., diabetes mellitus), (d) 

regular use of pain-killers or other medications that may impact cognitive performance, (e) 

severe visual and/or hearing deficit or (f) history of learning disabilities and developmental 

disorders. Finally, all the participants in both groups were volunteers and did not receive 

financial compensation for participation. The characteristics of both groups (age, years of 

education, and gender) can be found in Table 1. 

Insert Table 1 

2. 2. Measures 

Learning and memory domains were assessed with the Hopkins Verbal Learning Test–

Revised (HVLT-R) (Brandt, 1991) and the Rey–Osterrieth Complex Figure (ROCF) 

(Arango-Lasprilla, Stevens, Morlett-Paredes, Ardila, & Rivera, 2017; Rivera et al., 2015). 

Language was measured using the Verbal Fluency Test (VFT) (Olabarrieta-Landa et al., 

2015; Olabarrieta-Landa, Torre, López-Mugartza, Bialystok, & Arango-Lasprilla, 2017) 

and the Boston Naming Test (BNT) (Kaplan, Goodglass, & Weintraub, 2005). Finally, 

executive functions were tested with the Modified Wisconsin Card Sorting Test (M-WCST) 

(Schretlen, 2010), the Stroop Color-Word Interference Test (Golden, 2007), the Trail 

Making Test (TMT) (Reitan, 1992) and the Symbol Digit Modalities Test (SDMT) (Smith, 

2002). The specific cognitive domains measured with the different tests, along with the 

median and the minimum/maximum for each group, are displayed in Table 2. More details 

about the tests used can be found in the supplemental materials. 

 

2.3. Procedure  
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The University of San Buenaventura (Bogotá, Colombia) Research and Ethics 

Committee of the School of Psychology approved this study. To find participants for the 

coca-paste consumer group, several centers that specialize in the treatment of individuals 

who use addictive substances from the city of Bogotá were contacted. Three centers agreed 

to take part after receiving the approval from their scientific management team. 

Subsequently, conferences were held at the three centers to explain the purpose of the study 

and the inclusion and exclusion criteria to properly inform potential participants. Those 

who agreed to participate were individually asked to review and sign the informed consent 

forms. Once these individuals agreed to participate, they were interviewed, and the 

neuropsychiatric questionnaires were administered by specialized personnel. Those subjects 

who met the inclusion/exclusion criteria completed a neuropsychological evaluation for an 

average of 1.5-2 hours. The neuropsychological evaluations were conducted by 

psychologists with a specialization in neuropsychology and with specific training in the 

administration of the neuropsychological tests.  

Data collection started in March and finished in December 2017. The HC group was 

obtained from a larger study to generate normative data for Spanish-language 

neuropsychological tests for the Colombian population (Arango-Lasprilla & Rivera, 2015; 

Guàrdia-Olmos, Rivera, Peró-Cebollero, & Arango-Lasprilla, 2015). Purposive sampling 

was used, and recruitment materials were distributed through a range of organizations, such 

as universities, community businesses, churches, and services for older adults. The 168 

healthy participants were selected from a database consisting of 1425 clinically healthy 

subjects (Guàrdia-Olmos et al., 2015) to match the CPUD group according to age, sex and 

years of education. 
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2.4. Data analysis 

The data were analysed using SPSS version 25. Descriptive statistics were obtained. 

The Kolmogorov-Smirnov and Levene’s tests were applied to evaluate normal distribution 

and homoscedasticity. The Mann-Whitney U test was applied to verify that the samples did 

not differ in age and number of years in formal education, and the gender distribution was 

evaluated by the chi-squared test. In addition, different test scores were grouped into three 

domains using Z composite scores: learning and memory (HVLT-R and ROCF), language 

(VFT and BNT) and executive functions (M-WCST, Stroop, TMT and SDMT). Each Z 

composite score was created using Stouffer's Z method (Whitlock, 2005). Student’s t-test 

analyses were used to compare groups according to these three domains. Since the sample 

size was large, Cohen’s effect size (d) was calculated to determine practically significant 

group differences in neuropsychological scores, with the cut-off point of 0.20 as small, 0.50 

as medium, and 0.80 as large effect sizes (Cohen, 1992). 

Finally, the effects of group and demographic variables on each neuropsychological 

domain were evaluated with a multiple linear regression analysis. The full regression model 

included as predictors: age, age2, years of education, education2, group, sex, and all two-

way interactions between these variables. Age and years of education were centered (= 

calendar age in years – mean age in the sample; education in years – mean education in the 

sample) before computing the quadratic age and education levels to avoid multicollinearity 

(Kutner, Nachtsheim, Neter, & Li, 2005). Squared terms of age and years of education were 

added in the full model to allow for quadratic effects between these independent variables 

and the domains (i.e., non-linear relations between age/education and the domains). 

Independent variables that were not statistically significant (using an alpha-level of 0.05/14 

independent variables  0.003) in the full multiple regression model (i.e., the model shown 
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above that includes all independent variables and their two-way interactions) were removed 

in a stepwise hierarchical manner. In the model-building procedure, predictors were not 

removed as long as they were included in a higher order term in the model (Aiken, West, & 

Reno, 1991). 

3. Results 

3.1. Descriptive statistics 

The Kolmogorov-Smirnov statistic showed that the neuropsychological raw scores 

were not normally distributed (p-values 2.6 x 10-56 [HVLT-R Recognition] to 4.1 x 10-2 

[Stroop Color]). Nine (i.e., Letter A, Letter S, ROCF Copy, M-WCST Categories) of the 15 

neuropsychological scores showed heteroscedasticity according to the Levene’s tests. For 

this reason, a U Mann-Whitney test comparison between groups was used. Descriptive 

analyses showed that the healthy sample did not differ from the consumer sample in terms 

of age (U=12298; p=0.328), gender (χ²=3.345; p=0.067) or years of education (U=25501; 

p=0.131) (see Table 1). 

 

3.2. Neuropsychological comparison between groups 

A series of U Mann-Whitney tests showed a significant difference between 

individuals with CPUD and HC in 13 of 15 neuropsychological scores (i.e., HVLT-R Total 

recall [U=6623.5, p<0.001, d=0.85], ROCF Copy [U=6351.0, p<0.001, d=0.82]); the HC 

group performed better than CPUD group. There were no significant differences in the 

TMT-A test (U=12317.0; p=0.340, d=0.12) or the fruits category (U=11937.0; p=0.158, 

d=0.12) of the verbal fluency test (see Table 2). Effect sizes ranged from small (d≥0.3) to 

medium (d≥0.5) in the confirmed difference between groups.  
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Insert Table 2 

 

Additionally, normative data for the Colombian population (Arango-Lasprilla & 

Rivera, 2015; Olabarrieta-Landa et al., 2019; Rivera et al., 2019) were used to convert raw 

scores to adjusted Z-scores. The Z-scores were grouped in the cognitive domain using 

Stouffer's Z method. Then, analyses were run to determine whether significant differences 

were found by each domain. The results presented in Table 3 show significant differences 

between the groups in learning and memory (t=11.090; p<0.001), language (t=4.082; 

p<0.001) and executive functions (t=5.359; p<0.001); individuals with CPUD scored lower 

than the HC.  

 

Insert Table 3 here 

3.3. Regression models 

The final model showed significant interactions between Group and Education in the 

Learning and Memory and the Language domains (Table 4). Thus, the HC had higher 

scores according to additional years of education, while the CPUD scores increased 

according to years of education but with a substantially lower slope (see Figures 1A, 1B). 

In contrast, specific to the Executive Function domain, a significant main effect for group, 

age and years of education was found; in the HC group, younger participants and those with 

greater years of education had higher scores (see Figure 1C). The amount of variance 

explained by these predictors (adjusted R2) ranged from 18% (Language) to 34.7% 

(Learning and Memory). 

 
Insert Table 4 and Figure 1 
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4. Discussion 

The purposes of this study were to characterize the neuropsychological profile of a 

group of individuals with CPUD compared to a group of HC and to determine the 

relationship between cognitive performance and sociodemographic characteristics of these 

groups. The results showed that the CPUD group scored significantly lower than the HC 

group on tests that measure the domains of learning and memory (both visual and verbal), 

language and executive functions. These results were consistent with previous studies that 

have determined that individuals with CPUD disorder may have brain damage, particularly 

in the prefrontal-subcortical areas, limbic structures and association cortices (Ferrando et 

al., 2009; Lopez-Hill et al., 2011; Meikle et al., 2009; Prieto et al., 2015; Schwarzkopf et 

al., 2018). This damage matches the neuropsychological deficits found in individuals with 

CPUD, especially in memory and executive functions. 

Thereby, if we compare the cognitive performance of individuals with CPUD to that 

of cocaine hydrochloride consumers (administered differently, such as snorted, or with a 

different composition, such as cocaine hydrochloride or crack), we discover very similar 

neuropsychological deficits between these groups, particularly in terms of learning, 

memory, language and executive functions. Delgado Vivas (2011) conducted a study in 

which they compared the neurological impairment of individuals with CPUD with that of 

cocaine hydrochloride consumers. These authors found a lower brain flow in the prefrontal-

subcortical areas, limbic structures and association cortices in individuals with CPUD than 

those of cocaine hydrochloride consumption. This was observed specifically in the anterior 

cingulate and the mesial, dorsolateral and ventromedial regions of the prefrontal cortex, 

which are associated with impulsivity problems, uninhibited and antisocial behaviours and 

incorrect emotional processing. These differences may be due to the higher speed of action 
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of the brain on coca paste than cocaine hydrochloride which may indicate a different 

cognitive pattern (Delgado Vivas, 2011). 

Recently, several systematic reviews of the cognitive performance of individuals 

with cocaine use have been published (Frazer, Richards, & Keith, 2018; Potvin, Stavro, 

Rizkallah, & Pelletier, 2014; Spronk et al., 2013). Spronk et al. (2013) published a meta-

analysis with the goal of analysing the short- and long-term cognitive deficits of cocaine 

consumers. These authors concluded that long-term cognitive deficits are common in the 

areas of attention, memory and executive performance, specifically in decision-making, 

flexibility and inhibition. In another study, Potvin et al. (2014) found that cocaine use is 

related to cognitive deficits in attention, impulsivity, learning, memory and working 

memory. Finally, Frazer et al. (2018) analysed the effects of cocaine hydrochloride at the 

brain level and its relationship with cognitive impairment. These authors found that chronic 

cocaine consumption is not associated with extensive cognitive impairment. However, 

compared to healthy controls, individuals who use cocaine present some differences in 

brain structures, blood-oxygen-level dependent signals and brain metabolism. In 

conclusion, all these studies seem to support the presence of cognitive impairments in this 

population. 

To the best of our knowledge, this is the only study in the literature that has 

investigated the effects on neuropsychological functioning of consuming coca paste. Other 

studies have been carried out in animals. Meikle et al. (2013) analysed the suppressive 

effect on the aggressiveness of rats long after they had consumed coca paste. The reduction 

in their aggressiveness may be due to the increase in the cortical levels of serotonin (5-HT) 

which were caused by the consumption of coca paste. According to Lopez-Hill et al. 

(2011), the components responsible for the stimulating effect of coca paste are cocaine and 
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caffeine (as an adulterant added to coca paste). These results coincide with those from 

another study which showed that caffeine increases the sensitivity of rats that have 

consumed coca paste (Prieto et al., 2015). Schwarzkopf et al. (2018) also showed the 

importance of caffeine as an adulterant of coca paste, with more problems in the sleep 

cycles of rats that had consumed coca paste and caffeine than of rats that had only 

consumed coca paste (which has similar effects to cocaine). These studies have generated 

new hypotheses that must be investigated; for example, analysing the differential effect that 

the adulterant of caffeine may have on the chemical composition of coca paste and its effect 

on neuropsychological functioning. Coca paste is characterized by the various quantities of 

adulterants and impurities that it contains which may affect neuropsychological functioning 

differently.  

With respect to determining the relationship between cognitive performance of 

individuals with CPUD and sociodemographic characteristics, such as age, educational 

level and group (CPUD versus HC), the results indicated that coca paste consumption was 

related to cognitive impairment in the three neuropsychological domains measured 

(learning and memory, language and executive function), and an interaction between group 

and years of education was only observed in the cognitive domains of learning and memory 

and language. These results are consistent with previous studies, which found that the most 

common neuroprotector variables associated with cognitive performance are education, 

occupational attainment, leisure and social activities and premorbid IQ (Barulli & Stern, 

2013; Cabeza et al., 2018; Harrison, Sajjad, Bramer, Ikram, Tiemeier, & Stephan, 2015; 

Kesler, Adams, Blasey, & Bigler, 2003). However, our results suggested that although 

years of education is a protective factor for cognitive impairment, the expected results did 

not appear in the CPUD group in the domains of memory and learning and language; 
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however, the expected results were observed in the executive functions. Despite the effect 

that education may have on the CPUD group, its protection at the level of cognitive 

impairment is different depending on the cognitive area, and in some cases is not enough. 

Educational level is one of the measures of cognitive functional reserve, together with 

premorbid IQ and premorbid brain size; a low educational level increases the risk of 

cognitive deficit (Fein, & Di Sclafani, 2004). In a recent study, the authors showed the 

importance of taking into account certain factors in the cognitive recovery of patients with 

substance addiction, including education level, education level of parents, work occupation, 

musical training or language learning (all this is integrated within the concept of cognitive 

reserve; Fernández-Del Olmo et al., 2019).  

One of the main implications of this study is that cognitive deficits are common in 

individuals with CPUD, which could imply that more research is necessary to implement 

neuropsychological intervention as part of rehabilitation programs for these individuals. 

According to recent studies, the most suitable treatment for individuals who use drugs is 

cognitive rehabilitation (Pedrero-Pérez et al., 2011; Verdejo-Garcia, 2016; Verdejo-García 

et., 2019), especially for the areas of executive function, memory and learning. According 

to Verdejo-García, Garcia-Fernandez & Dom (2019), deficits in executive functions (and 

especially in decision-making) are adequate predictors to prevent relapses, so intervention 

programs should especially focus on this cognitive domain. There are two main methods to 

improve cognitive deficits in individuals who use substances: computerized training 

through exercises with specific software such as cognitive bias modification (CBM) and 

cognitive rehabilitation focused on improving the functioning in real life tasks. Other useful 

interventions are Goal Management Training (GMT), which helps to improve decision-

making (Alfonso, Caracuel, Delgado-Pastor & Verdejo-García, 2011; Valls-Serrano, 
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Caracuel, & Verdejo-Garcia, 2016) and working memory training (WM training). 

Likewise, there appears to be some evidence for the advantages of using a combination of 

these three interventions to improve efficacy (CBM, GMT and WM training; Verdejo, 

García-Fernandez et al., 2019). All these interventions may be adequate for patients who 

consume coca paste, although more studies would be necessary to measure their 

effectiveness. 

  The results of this study should be interpreted in light of the following limitations. 

First, this research was a cross-sectional study, and future studies should be undertaken to 

investigate the long-term trajectories of the cognitive problems that were found here. 

Additionally, the neuropsychological battery of this study included only tests of three 

cognitive domains, and we cannot generalize these cognitive problems to other areas that 

have not been studied; for example, information processing speed, intelligence and 

perception. Another limitation of our study is the duration and intensity of coca paste 

consumption as well as the comorbidity of the other substances in which were consumed 

and not measured. It is not possible to determine how these variables may have been related 

to the cognitive performance of these groups. In this investigation, we did not include 

measures of motivation or task engagement as part of the neuropsychological protocol. 

Future studies should include validity tests in evaluation protocols. Finally, a complete 

evaluation of cognitive reserve was not carried out. It would be advantageous to replicate 

the data by applying a complete questionnaire to measure cognitive reserve. Despite these 

limitations, to the best of our knowledge, there have been no studies that have compared the 

cognitive performance of individuals with coca paste use disorders to that of healthy 

individuals, taking into account sociodemographic characteristics.  
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5. Conclusions 

In conclusion, this study suggests that neuropsychological deficits exist related to 

CPUD in the areas of learning and memory, executive functions and to a lesser extent 

language. The data also revealed how, in the case of individuals with CPUD, educational 

level would not be a protective factor to prevent cognitive impairments in memory and 

learning and language.  

The results of this study have some implications for clinical practice and research. It 

may be necessary to broaden the study of cognitive effects of coca paste consumption and 

the differences with respect to the consumption of other substances. As in other studies, the 

results of this study show differential effects with respect to the neuroprotective factors of 

this substance (Fernández-Del Olmo et al., 2019). Educational level may differentially 

protect against cognitive impairment in individuals who consume substances, and it may 

also affect some cognitive domains more than others (for example, perhaps protecting 

against the deterioration of executive functions more than language and memory). Future 

studies should develop and implement cognitive rehabilitation programs for coca paste-

dependent individuals to improve cognitive functions in the areas of memory, language and 

executive functions. 
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Table 1.  Sample distribution by age, years of education and gender. 
 
Variable Group Median Min - Max U   p value 

Age 
Healthy  31 18-47 

12298 .328 
CPUD 28 18-47 

Education Healthy 11 5-13 25501 .131 CPUD 11 5-13 
    χ² p value 

Gender 
Healthy Female 70 (43.2%) Male 92 (56.8%) 

3.345 .067 
CPUD Female 54 (33.3%) Male 108 (63.7%) 

CPUD: Individuals with coca paste use disorder. 
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Table 2. Comparisons between groups by neuropsychological test score. 
 
 

 Groups Median Min-Max U Sig. 
(bilateral) 

Effect 
size (d) 

HVLT-R Total 
recall 

Healthy 21 8-32 
6623.5 <.001 0.85 

CPUD 16 7-28 
HVLT-R 

Delayed recall 
Healthy 7 0-12 

7199.0 <.001 0.77 
CPUD 5 1-11 

HVLT-R 
Recognition 

Healthy 11.5 8-12 
8537.5 <.001 0.65 

CPUD 11 0-12 

ROCF Copy 
Healthy 34 9-36 

6351.0 <.001 0.82 
CPUD 28 11-36 

ROCF Recall 
Healthy 21 3-35 

9317.0 <.001 0.48 
CPUD 16 2.5-34 

VFT Letter M 
Healthy 12 1-25 

9465.5 <.001 0.52 
CPUD 11 3-20 

VFT Letter A 
Healthy 11 4-25 

8722.5 <.001 0.57 
CPUD 9 2-20 

VFT Letter S 
Healthy 10.5 2-24 

7510.5 <.001 0.73 
CPUD 8 3-20 

VFT Animals 
Healthy 18 6-31 

10531.0 .003 0.37 
CPUD 16 7-25 

VFT Fruits 
Healthy 14 1-22 

11937.0 .158 0.13 
CPUD 14 7-23 

BNT 
Healthy 45 23-58 

8754.5 <.001 0.60 
CPUD 49 32-59 

SDMT 
Healthy 39 11-79 

8251.5 <.001 0.60 
CPUD 28.5 13-79 

Stroop words 
Healthy 97 44-145 

10470.0 <.001 0.39 
CPUD 89 36-129 

Stroop colors 
Healthy 68.5 27-146 

10835.5 .007 0.35 
CPUD 63 21-93 

Stroop Word-
Color 

Healthy 42.5 13-88 
8145.5 <.001 0.69 

CPUD 34 9-61 

TMT A 
Healthy 54 17-100 

12317.0 .340 0.12 
CPUD 51.5 13-180 

TMT B 
Healthy 100.5 41-300 

10441.0 .001 0.27 
CPUD 84.5 33-300 

M-WCST 
Categories 

Healthy 5 0-6 
7130.0 <.001 0.81 

CPUD 3 1-6 
HVLT-R: Hopkins Verbal Learning Test–Revised; ROCF: Rey–Osterrieth Complex Figure; VFT: Verbal 
fluency tests; BNT: Boston Naming Test; SDMT: Symbol Digit Modalities Test; TMT: Trail Making Test; M-
WCST: Modified Wisconsin Card Sorting Test; CPUD: individuals with coca paste use disorder. 
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Table 3. Comparison between groups using composite scores. 
 
 
 

CPUD: Individuals with coca paste use disorder. 
 
 
 
 
 
 
 
 
 
 

 Groups Mean SD t Sig. 
(bilateral) 

Effect size 
(d) 

Learning and 
Memory 

Healthy 0.798 1.325 
11.090 <.001 1.59 

CPUD -0.798 1.265 

Language 
Healthy 0.349 1.869 

4.082 <.001 0.70 
CPUD -0.356 1.155 

Executive 
Functions 

Healthy 0.463 1.746 
5.359 <.001 0.92 

CPUD -0.463 1.337 



27 
 

Table 4. Final multiple linear regression models for the domains. 
 

Domains  B Desv. 
Error β t Sig. Adjusted 

R2 

Learning and 
Memory 

(Intercept) -0.793 0.097  -8.207 <.001 

.347 
Group 1.561 0.137 0.514 11.423 <.001 

Education 0.031 0.031 0.062 0.990 .323 
Group x Edu 0.163 0.045 0.230 3.657 <.001 

Language 

(Intercept) -0.348 0.114  -3.062 .002 

.180 
Group 0.656 0.161 0.206 4.083 <.001 

Education 0.061 0.037 0.118 1.673 .095 
Group x Edu 0.208 0.052 0.280 3.967 <.001 

Executive 
Function 

(Intercept) -0.452 0.111  -4.079 <.001 

.242 
Group 0.908 0.157 0.281 5.779 <.001 
Age -0.043 0.009 -0.224 -4.611 <.001 

Education 0.180 0.026 0.341 7.034 <.001 
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Figure 1. Predicted mean domain (Z composite) scores as a function of group and 
education for Learning and Memory (A), Language (B) and Executive Function (C). 
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