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RESUMEN

Introducción: la adicción es una condición crónica pero tratable caracte-
rizada por alteraciones en circuitos cerebrales, déficits cognitivos y desre-
gulación emocional, que incrementan el riesgo de recaída y dificultan el 
tratamiento. El deterioro cognitivo leve (DCL) puede constituir una vulnerabi-
lidad adicional que afecta la coordinación entre el control inhibitorio y los 
procesos emocionales; sin embargo, su papel conjunto en consumidores 
crónicos ha sido poco estudiado. Objetivo: comparar el control inhibitorio, 
la interferencia y la regulación emocionales entre consumidores crónicos 
con y sin DCL, así como analizar asociaciones entre variables cognitivas, 
emocionales y conductuales. Método: estudio transversal comparativo con 
80 hombres en tratamiento residencial. Los participantes cumplieron cri-
terios DSM-5 de trastorno por uso de sustancias, reportaron consumo de 
múltiples sustancias y al menos seis semanas de abstinencia. El estado 
cognitivo se evaluó con el Montreal Cognitive Assessment. El control inhi-
bitorio se midió con una tarea Go/No-Go y la regulación emocional con 
el Stroop emocional y la Escala de desregulación emocional. Se realiza-
ron comparaciones no paramétricas, correlaciones parciales controlando 
edad y corrección Tasa de Descubrimientos Falsos. Resultados: la edad 
media fue de 34.1 años (DE = 10) y el 48.8% presentó DCL. No hubo di-
ferencias sociodemográficas entre grupos. El grupo con DCL mostró mayor 
variabilidad en el control inhibitorio y asociaciones más débiles e inconsis-
tentes entre desempeño cognitivo e interferencia emocional. El grupo sin 
DCL presentó patrones más estables e integrados. No hubo diferencias en 
regulación emocional autorreportada. Discusión y conclusiones: el DCL se 
asocia menos con déficits globales y más con menor estabilidad e integra-
ción cognitivo-emocional. Considerar el estado cognitivo puede optimizar 
intervenciones dirigidas a la coordinación entre control cognitivo y regula-
ción emocional en adicciones.

Palabras clave: deterioro cognitivo leve, control inhibitorio, regulación 
emocional, trastornos relacionados con el uso de sustancias.

ABSTRACT

Introduction: addiction is a chronic yet treatable condition characterized 
by alterations in brain circuits, cognitive deficits, and emotional dysreg-
ulation, which increase relapse risk and complicate treatment outcomes. 
Mild cognitive impairment (MCI) may represent an additional vulnerability 
affecting the coordination of inhibitory control and emotional processes; 
however, its role in chronic drug users remains understudied. Objective: to 
compare inhibitory control, emotional interference, and emotional regula-
tion between chronic drug users with and without MCI, and to examine as-
sociations among cognitive, emotional, and behavioral measures. Method: 
a cross-sectional comparative study was conducted with 80 male drug users 
recruited from residential treatment centers. Participants met DSM-5 criteria 
for substance use disorder, reported polysubstance use, and maintained at 
least six weeks of abstinence. Cognitive status was assessed using the Mon-
treal Cognitive Assessment. Inhibitory control was measured with a Go/
No-Go task, and emotional regulation with the Emotional Stroop Test and the 
Difficulties in Emotion Regulation Scale. Analyses included nonparametric 
comparisons, partial correlations controlling for age, and False Discovery 
Rate correction. Results: participants had a mean age of 34.1 years (SD 
= 10), and 48.8% met criteria for MCI. No sociodemographic differences 
were observed between groups. The MCI group showed greater variability 
in inhibitory control and weaker, less consistent associations between cog-
nitive performance and emotional interference measures. In contrast, the 
non-MCI group exhibited more stable and distributed cognitive–emotional 
associations. No significant differences were found in self-reported emo-
tional regulation. Discussion and conclusions: findings suggest that MCI 
is associated less with global deficits and more with reduced stability and 
integration of cognitive–emotional functioning. Considering cognitive status 
may improve interventions targeting coordinated cognitive control and emo-
tional regulation in addiction treatment.

Keywords: mild cognitive impairment, inhibitory control, emotional regula-
tion, substance-related disorders.
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INTRODUCTION

Addiction is a chronic yet treatable condition (Heilig 
et al., 2021) characterized by alterations in brain cir-
cuits (Volkow et al., 2016) and influenced by genetic 
and environmental factors (Enoch, 2012). According 
to the Diagnostic and Statistical Manual for Mental 
Disorders (DSM-5) and its text revision (DSM-5-TR) 
(American Psychiatry Association, 2013, 2022) sub-
stance use disorders (SUDs) are defined by a pattern 
of impaired control, social impairment, risky use, 
and pharmacological criteria (tolerance and with-
drawal). DSM-5-TR maintains the diagnostic criteria 
established in the DSM-5 while incorporating updat-
ed descriptive and epidemiological information.

In 2021, the United Nations Office on Drugs and 
Crime (UNODC) estimated that 275 million people 
worldwide used drugs, with 36 million developing 
a substance use disorder. In Mexico, the Encuesta 
Nacional de Consumo de Drogas, Alcohol y Tabaco 
(Secretaría de Salud et al., 2017) reported a preva-
lence of 10.3% of lifetime drug use, with higher rates 
among men (16.2%) compared to women (4.8%). 
These data highlight the need for context-specific 
approaches to understanding and treating SUDs.

Contemporary models conceptualize SUDs as 
involving impairments in cognitive control and deci-
sion-making processes. The Interaction of Person-Af-
fect-Cognition-Execution model (I-PACE) (Brand et 
al., 2019) proposes that substance use arises from dy-
namic interactions between affective, cognitive, and 
executive systems. Within this framework, deficits 
in attention, memory, inhibitory control, and emo-
tional regulation are central to maladaptive behav-
ior and increased relapse risk (Bechara & Damasio, 
2002; Becoña, 2007; Ramey & Regier, 2019).

Mild cognitive impairment (MCI) may exacer-
bate these deficits, particularly in inhibitory control 
and emotional regulation—essential processes for 
maintaining abstinence (Sturm et al., 2013). More-
over, MCI has a high prevalence among individuals 
undergoing treatment for substance use disorders 
(Toledo-Fernández et al., 2020), suggesting that cog-
nitive vulnerability may play a key role in treatment 
outcomes.

Although previous research has documented 
associations between substance use, cognitive im-
pairment, and emotional dysregulation (Melugin et 
al., 2021; Stellern et al., 2023), these domains have 
largely been examined independently. Moreover, 
most studies are correlational in nature, limiting 
conclusions about directionality or causality. Con-
sequently, it remains unclear whether cognitive  

deficits contribute to substance use, emerge because 
of it, or reflect shared underlying mechanisms.

In this context, the present study does not aim to 
establish causal relationships but rather to examine 
whether patterns of cognitive control and emotion-
al regulation differ between individuals with SUDs 
who present with MCI and those who do not. This 
group-comparative approach allows for the charac-
terization of cognitive–emotional functioning within 
a clinically relevant population without assuming 
directionality between variables.

The present study, therefore, aims to examine 
differences in inhibitory control and emotional reg-
ulation, using both objective and subjective mea-
sures, between individuals with and without MCI 
undergoing residential treatment for substance use. 
We hypothesized that participants with MCI would 
exhibit poorer inhibitory control, greater emotion-
al interference, and higher levels of self-reported 
emotional dysregulation compared to those without 
MCI.

METHOD

Design

A quantitative, non-experimental, cross-sectional, 
and comparative design was used to examine differ-
ences between individuals with SUD with and with-
out MCI.

Participants

The sample consisted of 80 male participants re-
ceiving residential treatment for substance use in 
Tijuana, Mexico, recruited through convenience 
sampling. Inclusion criteria were: age ≥ 18 years; at 
least 12 months of substance use; reported use of at 
least two different substances, and a minimum of six 
weeks of abstinence to reduce the influence of with-
drawal symptoms.

Participants met diagnostic criteria for substance 
use disorder according to the DSM-5 (which does not 
differ from DSM-5-TR). Clinical characterization was 
obtained through a structured clinical interview ad-
ministered by trained evaluators and complemented 
with available clinical records. Information collected 
included substance use history, age of onset, number 
of substances used, duration of abstinence, and prior 
treatment.

Participants ranged aged from 18 to 62 years 
(M = 34.11, SD = 10.00). Most were single, and the 
most frequently reported educational level was sec-
ondary school (see Table 1). Participants reported  
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polysubstance use, with marijuana, methamphet-
amine, and heroin being the most reported sub-
stances.

Participants were classified into two groups 
based on cognitive screening using the Montreal 
Cognitive Assessment (MoCA): MCI group (MoCA 
< 26; n = 39, 48.8%) and non-MCI group (MoCA ≥ 
26; n = 41, 51.2%). This classification reflects screen-
ing-level cognitive impairment rather than a clinical 
diagnosis. MoCA scores were adjusted for years of 
education according to standard guidelines.

Participants with diagnosed neurological disor-
ders, severe psychiatric conditions, or acute intox-
ication at the time of assessment were excluded to 
reduce potential confounding effects on cognitive 
performance. Information regarding pharmaco-
logical treatment was recorded during the clinical 
evaluation.

Detailed sociodemographic and clinical charac-
teristics by group are presented in Table 1.

Instruments

Structured Clinical Interview

The structured clinical interview, designed by the 
authors, is a comprehensive tool that collects in-
formation on the participant’s personal and demo-
graphic data, patterns of substance use, and prior 
treatment experiences, along with associated physi-
cal, psychological, or social complications. It screens 
medical conditions across multiple systems and con-
siders cognitive, emotional, and behavioral difficul-
ties, as well as past psychiatric diagnoses and treat-
ments. A familiogram documents family history of 
health issues, substance dependence, or psychiatric 
illness, while perinatal, developmental, educational, 
and occupational histories provide insight into early 
milestones, learning or behavioral difficulties, school 
performance, and work experiences. 

Montreal Cognitive Assessment

The MoCA was used as a screening tool for cogni-
tive impairment (Nasreddine et al., 2005). This brief 
instrument assesses multiple cognitive domains, 
including visuospatial and executive functioning, 
naming, memory, attention, language, abstraction, 
delayed recall, and orientation. Total scores range 
from 0 to 30, with scores below 26 commonly used to 
indicate possible cognitive impairment at the screen-
ing level. Following the standard administration 
guidelines, one additional point is typically added 
for individuals with ≤ 12 years of formal education 
(Nasreddine et al., 2005). Thus, in the present study 

the MoCA classification was used to identify partic-
ipants with screening-level indicators of mild cogni-
tive impairment rather than to establish a clinical di-
agnosis of MCI. In Mexican populations, the MoCA 
has demonstrated strong internal consistency (α = 
.891) (Aguilar-Navarro et al., 2018).

Go/No-Go Task

To assess inhibitory control, participants completed 
a computerized Go/No-Go task from the Psycholog-
ical Test Battery (PEBL) (Mueller & Piper, 2014). This 
version involves two conditions: P-Go and R-Go. In 
each condition, participants viewed a sequential pre-
sentation of letters (“P” or “R”) displayed within a 2 
× 2 array of stars on a computer screen. Each stimu-
lus appeared for 500 milliseconds (ms) with an inter-
stimulus interval (ISI) of 1,500 ms. Participants were 
instructed to press the right shift key in response to 
the designated “Go” stimulus and to withhold re-
sponses to the “No-Go” stimulus.

In the P-Go condition, “P” served as the target 
(Go) and “R” as the nontarget (No-Go); in the R-Go 
condition, the assignments were reversed. Each con-
dition consisted of 160 trials, with “Go” stimuli pre-
sented in 80% of trials and “No-Go” stimuli in 20%, 
yielding a total of 320 experimental trials plus a brief 
practice phase. Stimuli were presented randomly 
across trials.

The primary outcome measures were response 
accuracy (RA), defined as the proportion of correct 
responses to the Go stimuli, and mean reaction time 
(RT) for correct Go trials, which together reflect re-
sponse execution and attentional control during the 
task (Makmee & Wongupparaj, 2022). The task last-
ed approximately 8 minutes.

Emotional Stroop Task

Emotional regulation was evaluated using both ob-
jective and subjective measures. For the objective 
measure, the Stroop Color-Word Test was applied. 
This task assesses attention, sustained focus, and in-
hibitory control. It consists of three subscales of 100 
items each, with phases lasting approximately 45 
seconds. The paradigm was administered using In-
quisit Lab software. Participants were asked to iden-
tify the ink color of words, which never matched 
their semantic content (e.g., the word yellow printed 
in blue ink). In addition to neutral words, affective 
words such as anger, sadness, failure, joy, war, and 
love were included to examine the interference of 
emotionally salient content (Williams et al., 1996).

The stimulus set was adapted from English 
to Spanish through a translation–back translation  
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procedure: initial translation by a native English 
speaker followed by independent back-translation 
into English by a native Spanish speaker, with sub-
sequent reconciliation. This approach is consistent 
with recommended cross-cultural adaptation pro-
cedures for psychological instruments (Brislin, 1970; 
Beaton et al., 2000).

Two types of indices were derived from the 
task. First, RTs for correct responses were computed 
as an indicator of processing speed and inhibitory 
control, and were used as an operational measure 
of impulsivity, with faster responses reflecting a 
more impulsive response style. Second, interference 
was operationalized through bias scores, calculat-
ed for each condition (color, aggressive, negative, 
and positive words) by subtracting the mean RT for 
neutral words from the mean RT for each respective 
condition. These bias scores represent the degree 
of attentional interference elicited by emotionally 
and semantically salient stimuli relative to a neutral 
baseline (Isaac et al., 2012; Smith & Waterman, 2003).

In Mexican samples, the Stroop Task has demon-
strated acceptable reliability (α = .767) (Eliorria-
ga-Santiago et al., 2017), consistent with evidence 
of adequate test–retest reliability reported in prior 
studies (Strauss et al., 2005).

Difficulties in Emotion Regulation Scale

For the subjective measure of emotional regulation, 
we used the Difficulties in Emotion Regulation Scale 
(DERS-E) (Lavender et al., 2017), adapted into Span-
ish (Carranza-Plancarte et al., 2022). This version 
consists of 28 items across five subscales: emotional 
dysregulation, daily interference, emotional inatten-
tion, emotional confusion, and emotional rejection. 
Responses are rated on a five-point Likert scale (1 = 
almost never; 5 = almost always), with lower scores 
reflecting fewer difficulties. Cronbach’s alpha values 
range from .63: .88 across subscales.

Procedure 

Participants were evaluated individually in a quiet 
room within the treatment facility. After providing 
informed consent, all assessments were conducted 
in a single session per participant, due to access re-
strictions during the COVID-19 pandemic.

The session followed a fixed administration or-
der. First, participants completed a structured clin-
ical interview to collect demographic and clinical 
information. Cognitive status was then assessed us-
ing the MoCA, and participants were subsequently 
classified into MCI and non-MCI groups based on 
screening criteria.

Following classification, participants complet-
ed the experimental tasks in the same order: (1) 
Go/No-Go task, (2) Emotional Stroop Task, and 
(3) the self-report measure of emotional regulation 
(DERS-E). This standardized sequence was main-
tained across all participants to ensure consistency 
of administration.

Data Analysis

The analysis was conducted in two stages. First, dif-
ferences between participants with and without mild 
cognitive impairment were examined. Second, with-
in-group associations among cognitive, emotional, 
and behavioral variables were explored separately 
for each group.

Data was analyzed using available cases. Partici-
pant characteristics were summarized using descrip-
tive statistics: quantitative variables as means and 
standard deviations or medians, and categorical vari-
ables as percentages. Due to the non-normal distribu-
tion of numerical variables (assessed using the Kolm-
ogorov–Smirnov test); between-group comparisons 
(MCI vs. non-MCI) were performed using the Mann–
Whitney U test for continuous variables and the chi-
square (χ²) test for categorical variables. Within-group 
analyses were conducted using Spearman rank-order 
correlations, examining associations among variables 
separately in the MCI and non-MCI groups.

Associations between variables were examined 
using partial correlations, controlling for age to ac-
count for its potential confounding influence and 
isolating age-independent relationships. Group dif-
ferences were initially evaluated using the Mann–
Whitney U test. To further account for age as a 
covariate, Quade’s nonparametric analysis of cova-
riance was applied as an alternative to ANCOVA 
(Rae, 1985), allowing for the assessment of group 
differences after adjusting for age-related effects.

Given the number of correlations and compar-
isons conducted, analyses were considered explor-
atory in nature, aimed at identifying potential pat-
terns of association between cognitive, emotional, 
and behavioral measures. Therefore, results should 
be interpreted as preliminary. In this context, to ad-
dress the increased risk of Type I error (rejecting 
the null hypothesis when it is true), false discovery 
rate (FDR) correction (Benjamini & Hochberg, 1995) 
was applied within each family of analyses. Specif-
ically, FDR adjustments were conducted separately 
by group (MCI and non-MCI) and by analytical do-
main (e.g., cognitive, emotional, and behavioral con-
structs), thereby controlling multiple comparisons 
within each set of related tests. Additionally, effect 
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sizes are reported to aid interpretation beyond sta-
tistical significance, and were interpreted following 
Ferguson criteria (2009).

Ethical Considerations 

This study was approved by the Bioethics and Re-
search Committee (approval number 725/2020-2), 
from Facultad de Medicina y Psicología of the Uni-
versidad Autónoma de Baja California. Each par-
ticipant provided with an informed consent docu-
ment, and those who agreed to participate gave their 
signed authorization.

RESULTS

Clinical Profiles 

No significant differences were found between partic-
ipants with and without mild cognitive impairment 
in sociodemographic or clinical variables; including 
age, age of substance use onset, number of substanc-
es used, and duration of abstinence (see Table 1).

However, none of these associations remained 
significant after correction for multiple comparisons. 
Similarly, the negative correlation between trauma 
and identification in the MCI group did not survive 
correction for multiple comparisons (see supplemen-
tary material Table 1s).

Go/No-Go Task 

Initial analyses suggested group differences in inhib-
itory control variability (in P and R conditions), with 
participants with mild cognitive impairment exhibit-
ing greater reaction time variability during the first 
round, indicative of less consistent inhibitory process-
ing. However, these differences did not remain signif-
icant after controlling multiple comparisons using the 
FDR procedure. It is important to note that the statis-
tical power for these comparisons was modest (1 − β 
= .69), which may have limited the ability to detect 
effects after correction. Moreover, the observed effect 
sizes (rank-biserial correlations ranging from −.31 to 
−.26) fall within the range considered small but mean-
ingful according to Ferguson’s criteria, suggesting 
that the observed differences may still reflect poten-
tially relevant effects despite the lack of statistical sig-
nificance after adjustment. The association remained 
significant after adjusting for age using Quade’s non-
parametric ANCOVA for variability in P condition (p 
= .018) but not for the R condition (p = .068). Inter-
estingly, in both cases the effect size was equivalent. 
Therefore, these findings should be interpreted with 
caution as preliminary evidence, warranting further 
investigation with larger samples (see Table 2).

Table 1
Clinical and sociodemographic characteristics of the 
groups.

Clinical history
Non-MCI MCI

UMean SD Mean SD
Age 32.46 9.7 35.85 10.1 642
Age at onset of use 16.22 5.9 15.15 2.92 704
Number of drugs used 3.65 1.33 3.89 1.41 739.5
Duration of abstinence 24.41 15.7 21 11.9 749

% % χ²
Marital status: Single 73.2 61.5 3.98
Educational level: High school 46.3 46.2 5.14
Place of birth: Tijuana 51.2 46.2 16.85
Type of delivery: Vaginal 78.0 74.4 .15
Cried at birth 68.3 69.2 .35
Head injuries 24.4 38.5 1.84
Family mental disorder 9.8 15.4 .58
Participant mental 
disorder

2.4 10.3 2.09

Note: χ² = Chi-square; Non-MCI = non-mild cognitive impairment; MCI = 
mild cognitive impairment; p < .05, ** p < .01, *** p < .001.

Across both groups, abstinence duration was 
negatively associated with memory retrieval, indi-
cating a consistent relationship between clinical his-
tory and cognitive performance. When controlling 
for age, this association remained significant only 
in the non-MCI group. In the non-MCI group, addi-
tional associations were observed: identification was 
negatively correlated with trauma, recovery was 
positively associated with age, and trauma was posi-
tively correlated with language performance.

Table 2
Comparisons of the GO-NO/GO task on MCI and Non-MCI.

Measure

MCI 
(n = 39) 
M (SD)

Non-MCI 
(n = 41)
M (SD) U rb

Accuracy (proportion correct responses)
First round – P 
condition

.95 (.16) .98 (.05) 666.00 .17

First round – R 
condition

.71 (.21) .73 (.19) 759.50 .05

Second round – P 
condition

.71 (.19) .72 (.21) 763.50 .05

Second round – R 
condition

.98 (.30) .98 (.04) 663.50 .17

Variability in accuracy (SD)
First round – P 
condition

.12 (.10) .10 (.11) 701.50 -.12

First round – R 
condition

.39 (.10) .38 (.12) 776.50 -.03
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Table 2
(Continuation)

Measure

MCI 
(n = 39) 
M (SD)

Non-MCI 
(n = 41)
M (SD) U rb

Second round – P 
condition

.39 (.12) .38 (.13) 753.00 -.06

Second round – R 
condition

.12 (.09) .10 (.10) 665.00 -.17

Reaction time (ms)
First round – P 
condition

502.70 (5.10) 497.20 (75.51) 659.00 -.15

First round – R 
condition

427.42 (46.16) 423.89 (48.01) 704.00 -.07

Second round – P 
condition

440.10 (73.34) 420.30 (52.11) 608.00 -.18

Second round – R 
condition

512.50 (92.55) 493.79 (71.63) 658.00 -.16

Reaction time variability (SD)
First round – P 
condition

110.78 (29.92) 99.47 (32.92) 535.00* -.31

First round – R 
condition

68.17 (40.14) 53.51 (33.95) 562.50* -.26

Second round – P 
condition

78.97 (75.83) 57.77 (48.28) 588.00 -.21

Second round – R 
condition

108.03 (33.23) 100.49 (31.36) 671.00 -.14

Note: MCI = mild cognitive impairment, Non-MCI = non-mild cognitive im-
pairment; U = Mann–Whitney U test; M = mean, SD = standard deviation. 
rb = rank-biserial correlation (effect size); ms = milliseconds. * p < .05; 
**p < .01; *** p < .001.

Table 3
Comparisons of the Stroop task on MCI and Non-MCI.

Measure

MCI 
(n = 39) 
M (SD)

Non-MCI 
(n = 41)
M (SD) U rb

Reaction time (ms)
Neutral 
words

1370.20 (598.00) 1166.00 (601.46) 605.00 .24

Aggressive 
words

1408.00 (634.40) 1197.00 (627.47) 643.00 .20

Color 
words

1553.00 (879.20) 1200.50 (746.82) 514.00*** .36

Negative 
words

1424.00 (670.96) 1166.50 (554.53) 580.00* .28

Positive 
words

1468.00 (764.40) 1215.80 (629.79) 577.00 .28

Emotional interference (bias scores)	
Aggressive 
words

42.37 (286.30) 31.35 (186.10) 773.00 -.03

Color 
words

182.70 (529.10) 100.38 (284.50) 712.00 .11

Negative 
words

54.20 (289.40) -1.87 (186.90) 693.00 .13

Positive 
words

99.50 (324.00) -69.70 (846.70) 795.00 .01

Note: MCI = mild cognitive impairment, Non-MCI = non-mild cognitive im-
pairment; U = Mann–Whitney U test; rb = rank-biserial correlation (effect 
size); M = mean, SD = standard deviation. ms = milliseconds. * p < .05; 
**p < .01; *** p < .001.

Within-group analyses revealed that in partici-
pants without mild cognitive impairment, cognitive 
performance (MoCA) in memory recovery was posi-
tively associated with task accuracy (r = .39, p < .05). 
These associations did not survive FDR correction 
(see supplementary material Table 2s).

Stroop Task Performance

Differences between groups were observed in re-
sponse times to emotional stimuli. Participants with 
mild cognitive impairment showed slower responses 
to color and positive words, whereas those without 
mild cognitive impairment showed slower respons-
es to negative words. After correction for multiple 
comparisons, only the difference in response times 
to color words remained significant (see Table 3). 
This effect remained significant after adjusting for 
age using Quade’s nonparametric ANCOVA (p = 
.01), with a small but significant effect size (rs = .32).

In the non-MCI group, several associations be-
tween Stroop performance and cognitive domains 
were observed prior to correction for multiple com-
parisons, particularly for visuospatial abilities, lan-
guage, and memory retrieval. Based on Ferguson’s 
criteria, these correlations were mostly small but 

meaningful, with some reaching near-moderate 
magnitude. However, none remained significant 
after correction for multiple comparisons. Accord-
ingly, these findings should be regarded as tenta-
tive, particularly considering the limited statistical 
power of the analyses (1 − β = .60). In contrast, the 
MCI group showed no significant associations, and 
the overall pattern of correlations was weaker and 
less consistent across domains (see supplementary 
material Table 3s).

Thus, although the individual correlations in 
the non-MCI group cannot be considered robust, the 
overall configuration of effect sizes suggests a poten-
tially more coherent organization of cognitive–emo-
tional relationships relative to the MCI group. This 
interpretation remains preliminary and requires rep-
lication in larger samples.

Difficulties in Emotion Regulation Scale No sig-
nificant differences were found between groups in 
self-reported emotional regulation (see Table 4).

Within-group analyses suggested associations 
between emotional regulation and cognitive or be-
havioral measures; however, these effects did not re-
main significant after FDR correction and should be 
interpreted with caution (Table 4s)
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Table 4
Comparisons of DERS on MCI and Non-MCI.

Measure

MCI 
(n = 39) 
M (SD)

Non-MCI 
(n = 41)
M (SD) U rb

Emotional dysregu-
lation

2.07 (1.06) 1.73 (0.87) 618.00 .23

Emotional rejection 2.17 (0.90) 1.93 (0.87) 648.50 .19
Emotional interference 2.19 (1.04) 2.04 (1.09) 719.50 .10
Emotional inattention 3.67 (1.14) 3.98 (1.08) 678.00 .15
Emotional confusion 2.44 (0.75) 2.32 (0.59) 744.00 .07
Note: MCI = mild cognitive impairment, Non-MCI = non-mild cognitive 
impairment; U = Mann–Whitney U test; rb = rank-biserial correlation (ef-
fect size); M = mean, SD = standard deviation. * p < .05; **p < .01; *** 
p < .001.

Table 5
Correlation between the Stroop Test and the Go-No-Go Task.

MCI
MRPN MRPA MRPC MRPNE MRPP IRPA IRPC IRPN IRPP

MRC1R (P) -0.33* -0.41* -0.66** -0.52** -0.51** -0.22 -0.73** -0.52** -0.58**
MRC1R (R) 0.13 0.03 0.18 0.12 0.12 -0.2 0.15 0.02 0.04
MRC2R (P) 0.08 -0.03 0.04 0.09 0.04 -0.21 -0.02 0.05 -0.06
MRC2R (R) -0.23 -0.27 -0.25 -0.32 -0.23 -0.11 -0.16 -0.26 -0.1
MTR1R (P) 0.24 0.13 0.2 0.22 0.23 -0.22 -0.02 -0.04 0.04
MTR1R (R) 0.34* 0.34* 0.31 0.35* 0.34* -0.01 0.01 0.01 0.09
MTR2R (P) 0.12 0.19 0.17 0.19 0.12 0.16 0.14 0.2 0.06
MTR2R (R) 0.02 0 0.05 0.07 0.03 -0.04 0.06 0.12 0.02

Non-MCI
MRC1R (P) -0.2 -0.25 -0.22 -0.17 -0.15 -0.19 -0.21 0.14 -0.04
MRC1R (R) 0.16 0.21 0.23 0.22 0.11 0.2 0.16 0.14 -0.05
MRC2R (P) 0.17 0.19 0.19 0.2 0.11 0.08 0.16 0.02 -0.15
MRC2R (R) -0.19 -0.22 -0.26 -0.15 -0.14 -0.12 -0.15 0.18 -0.05
MTR1R (P) 0.40** 0.52** 0.46** 0.43** 0.26 0.46** 0.25 -0.01 -0.03
MTR1R (R) 0.27 0.32* 0.34* 0.31 0.22 0.2 0.18 0.04 -0.04
MTR2R (P) 0.37* 0.34* 0.33* 0.35* 0.31 -0.03 0.04 -0.12 -0.14
MTR2R (R) 0.37* 0.47** 0.42** 0.37* 0.25 0.37* 0.19 -0.10 0.02
Note: MRPN = Mean response rate for neutral words; MRPA = Mean number of correct responses for aggressive words; MRPC = Mean 
response rate for color words; MRPNE = Mean response rate for negative words; MRPP = Mean response rate for positive words; IRPA = 
Response impulsivity for aggressive words; IRPC = Response impulsivity for color words; IRPN = Response impulsivity for negative words; 
IRPP = Response impulsivity for positive words; MRC1R = Mean number of correct responses in the first round; MRC2R = Mean number 
of correct responses in the second round; MTR1R = Mean response time in the first round; MTR2R = Mean response time in the second 
round. * p < .05; **p < .01; *** p < .001.

Cognitive–Emotional Tasks Integration

Several correlations reached moderate to large ef-
fect sizes according to Ferguson’s criteria in the MCI 
group, particularly for accuracy in the first Go/
No-Go condition (MRC1R [P]), where associations 
with Stroop measures ranged from moderate to 
near-large magnitude (e.g., r ≈ −.50 to −.73; see Ta-
ble 5). However, these effects were largely restricted 
to this specific condition and were not consistently 
observed across other task parameters, suggesting a 
lack of stability in the overall pattern of associations.

In contrast, the non-MCI group showed a more 
consistent pattern of correlations, particularly for 
reaction time measures (RTM), with several associ-
ations reaching small-to-moderate and moderate ef-
fect sizes (r ≈ .30–.52). These effects were distributed 
across multiple conditions and cognitive domains, 
indicating a more coherent and reproducible pattern.

Although some associations did not remain sig-
nificant after correction for multiple comparisons, 
and statistical power was modest (1-β ≈ .60), the over-
all configuration of effect sizes suggests qualitatively 
different organizational patterns between groups. 
Specifically, the MCI group appears to exhibit stron-
ger but context-dependent associations, whereas the 
non-MCI group shows more stable and systematical-
ly distributed cognitive–emotional relationships.

DISCUSSION AND CONCLUSIONS

This study examined whether individuals with SUDs 
who present with MCI differ from those without 
MCI in inhibitory control and emotional regulation 
during abstinence. Framed within contemporary 
models of addiction, particularly those emphasizing 
the interaction between executive, cognitive, and 
affective systems, the findings suggest that MCI in 
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this population may be expressed less as a uniform 
deficit in performance and more as a disruption in 
the stability and coordination of cognitive–emotion-
al functioning.

This interpretation is broadly consistent with 
current conceptualizations of addiction as a chron-
ic condition involving alterations in neural systems 
that support decision-making, behavioral regulation, 
and affective processing (Heilig et al., 2021; Volkow 
et al., 2016). The I-PACE model, for example, pro-
poses that addictive behaviors emerge from dynam-
ic interactions among executive control, emotional 
reactivity, and cognitive biases (Brand et al., 2019).

From this perspective, the present findings sug-
gest that when MCI is also present these already 
vulnerable systems may become less efficiently co-
ordinated, which could compromise the individual’s 
capacity to regulate behavior under cognitively or 
emotionally demanding conditions.

Regarding inhibitory control, the lack of ro-
bust group differences after correction for multiple 
comparisons suggests that MCI in individuals with 
SUDs may not necessarily manifest as a straightfor-
ward inhibitory deficit. Instead, the tendency toward 
greater variability in behavioral performance points 
to reduced consistency in cognitive control. This is 
clinically meaningful because, in SUDs, failures of 
control do not always appear as chronically poor 
performance, but often as fluctuations in the ability 
to maintain stable, goal-directed responding across 
time and context. Thus, rather than contradicting 
prior literature on executive dysfunction in addic-
tion (Bechara & Damasio, 2002; Becoña, 2007; Ramey 
& Regier, 2019), these findings may refine it by sug-
gesting that in abstinent individuals with MCI, im-
pairment is better understood in terms of instability 
than simple mean-level deterioration.

A similar interpretation applies to the emotional 
interference findings. Although the evidence did not 
support a generalized alteration across all emotion-
al Stroop conditions, it did suggest selective ineffi-
ciencies in situations requiring attention to task-rel-
evant features while ignoring competing stimulus 
information. This pattern fits with the notion that 
emotional regulation in SUD is closely linked to 
executive functioning rather than being an isolat-
ed affective process (Bandeira et al., 2021). In other 
words, the difficulty may not lie in emotion per se, 
but in the ability to maintain inhibition or attentional 
goals when emotionally or perceptually competing 
information is present. This is compatible with theo-
retical perspectives that view relapsing vulnerability 
as partly arising from altered coordination between 

affective salience and cognitive control systems 
(Brand et al., 2019).

The present study also responds to a gap identi-
fied in the literature. As noted in the Introduction, in-
hibitory control, emotional regulation, and cognitive 
impairment have often been examined separately in 
SUD research, despite theoretical models suggesting 
that they are functionally intertwined. In this study, 
the most informative differences between groups did 
not emerge from self-report scores or from broad 
mean comparisons alone, but from the pattern of 
relationships across objective cognitive–emotional 
tasks. Participants without MCI showed a more co-
herent and distributed pattern of associations, sug-
gesting that cognitive control and emotional process-
ing remained more functionally integrated.

In contrast, participants with MCI displayed a 
more irregular pattern, with associations that ap-
peared stronger in specific contexts but less stable 
overall. This supports the idea that MCI may exacer-
bate not only isolated cognitive weaknesses, but the 
broader disorganization of the cognitive–affective 
architecture already implicated in SUD.

This point is especially relevant considering prior 
studies reporting associations among substance use, 
emotional dysregulation, and cognitive impairment 
(Melugin et al., 2021; Stellern et al., 2023), while leav-
ing unresolved how these domains relate within indi-
viduals. Our findings do not establish causality, nor 
were they intended to do so. They do suggest, howev-
er, that comparing individuals with SUDs as a func-
tion of MCI status can reveal meaningful differences 
in the way cognitive and emotional processes are or-
ganized. In this sense, the present study contributes 
to the literature not by showing unequivocal deficits 
in every domain, but by indicating that MCI may alter 
the functional integration of systems that are already 
central to SUDs vulnerability and recovery.

The lack of significant differences in self-report-
ed emotional regulation also deserves consideration. 
This finding suggests that subjective measures may 
be insufficient to capture subtle difficulties in indi-
viduals with cognitive compromise. Since self-re-
port depends on introspection, self-monitoring, and 
accurate appraisal of one’s own functioning, its sen-
sitivity may be reduced in people with MCI (Gao 
et al., 2026). This may help explain why objective 
task-based indicators revealed more differentiated 
patterns than self-perceived emotional regulation. 
In clinical terms, this underscores the importance of 
complementing self-report tools with behavioral as-
sessment when working with cognitively vulnerable 
SUD populations.
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Taken together, these findings support the view 
that MCI represents a clinically relevant vulnerabili-
ty in people undergoing treatment for SUDs. As pre-
vious work has shown, MCI is relatively prevalent in 
this population (Toledo-Fernández et al., 2020), and 
the present results suggest that its relevance may lie 
not only in overall cognitive difficulty, but in the less 
efficient coordination of executive and affective pro-
cesses that are essential for sustained abstinence. This 
has practical implications for treatment: individuals 
with MCI may benefit from interventions that re-
duce cognitive load, increase external structure, and 
scaffold the regulation of emotionally salient situa-
tions, rather than relying heavily on intact self-mon-
itoring or spontaneous executive control. Mild cog-
nitive impairment in individuals with SUDs may be 
better understood not as a generalized reduction in 
performance, but as a disruption in the coordination 
of cognitive–emotional systems that are critical for 
adaptive regulation and sustained abstinence.

Future Directions

These findings highlight the importance of assess-
ing cognitive vulnerability in treatment contexts and 
suggest that interventions may benefit from empha-
sizing structured, externally-supported strategies. 
Future longitudinal research with larger and more 
diverse samples, as well as more comprehensive 
cognitive assessments, will be essential to determine 
whether these patterns predict clinically meaningful 
outcomes such as treatment adherence, relapse risk, 
and response to intervention. Subsequent studies 
with larger samples should incorporate multivar-
iate approaches to examine the robustness of these 
associations while controlling for relevant covariates 
such as age, education, abstinence duration, and 
substance-related variables.

Limitations of the Study

Several limitations should be considered when in-
terpreting these findings. First, the cross-section-
al design precludes causal inferences regarding 
the relationships between MCI, inhibitory control, 
and emotional regulation. Thus, it remains unclear 
whether the observed patterns reflect pre-existing 
cognitive vulnerability, consequences of substance 
use, or partially shared underlying mechanisms.

Second, the use of a convenience sample composed 
exclusively of male participants recruited from resi-
dential treatment settings limits the generalizability 
of the findings to women, outpatient populations, 
or individuals at different stages of recovery. Third, 
although objective behavioral tasks were included, 

MCI was identified using a screening instrument 
(MoCA) rather than a comprehensive neuropsycho-
logical battery, which may have introduced some 
degree of misclassification. Additionally, aspects of 
substance use history relied on self-report, which 
may be subject to recall bias.

From an analytical perspective, the relatively 
modest sample size resulted in limited statistical 
power, particularly for within-group and correla-
tional analyses. This is especially relevant given that 
several effects did not remain significant after cor-
rection for multiple comparisons, suggesting that 
some findings should be considered preliminary. In 
line with the exploratory nature of the study, mul-
tivariable models were not conducted; instead, the 
focus was placed on identifying bivariate patterns 
that could inform future hypothesis-driven research. 

Despite these limitations, the present study pro-
vides a clinically relevant characterization of cog-
nitive–emotional functioning in individuals with 
SUDs undergoing treatment. Rather than identifying 
broad and consistent deficits, the findings suggest 
that MCI is associated with alterations in the stability 
and integration of cognitive and emotional process-
es. This interpretation is consistent with contempo-
rary models of addiction, such as the I-PACE frame-
work, which emphasizes the dynamic interaction 
between executive control and affective systems.
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