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Abstract

Disturbances in emotion regulation among opioid users receiving methadone main-
tenance treatment (MMT) was reported in a few small studies. We aimed to evalu-
ate the prevalence and characteristics of patients in MMT with impaired emotion
regulation. We studied a cross-sectional sample of 121 patients by means of the Dif-
ficulties in Emotion Regulation Scale (DERS). Data on clinical, sociodemographic
and addiction variables were reviewed, including results of random observed urine
testing for opioids, alcohol, cocaine, cannabis, and benzodiazepine (BDZ). The
prevalence of a high DERS score (>90) was 39%. Characteristics associated with
high DERS scores (logistic regression model) were benzodiazepine misuse and 20
years of opioid use before admission to MMT. Among the subscales, IMPULSE and
STRATEGIES were independently related to substance use (logistic regression).
Greater cocaine usage was also more prevalent only in univariate analyses. The
DERS score correlated inversely with years of education among patients with nega-
tive urine test. The DERS subscale score for AWARENESS was lower in females
than in males as among patients with suicide attempts or involvement in physical
violence. Since the IMPULSE and STRATEGIES scores predict drug use, these
aspects of emotional regulation should be targeted first in third-wave cognitive-
behavioral intervention in MMT.
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Introduction

The term “emotional regulation” has received considerable attention in the literature
over the last few decades (Sheppes et al., 2015; Weiss et al., 2022). In fact, it has
become an integral research topic across various areas of psychology, including bio-
logical, cognitive, social, developmental, clinical and health branches (Gross, 2014).
Emotions are a set of physiological, cognitive, behavioral and subjective reactions,
which are the result of an automatic/unconscious, or conscious evaluation of either an
internal or external stimulus, framed within the context and goals of a given moment
in life (Murphy & Young, 2018). This process is guided by a positive or negative
assessment that an individual makes of the situation, when a positive assessment will
determine the frequent appearance of the behavior, while a negative assessment will
be integrated, in order to avoid similar contexts (Cotrufo & Bares, 2018).

Emotion regulation changes throughout the lifespan, and it should be noted that at
all ages, emotions and their regulation cannot be understood outside of their social
context (Cole, 2014). Emotion regulation capacities are acquired throughout child-
hood and puberty when adult caregivers serve as important models in shaping chil-
dren’s ability to process and manage their emotions (Maughan & Cicchetti, 2002).
From infancy to adolescence, there is development of executive functions, cognitive
complexity, and emotion understanding which are vital for monitoring and evaluating
one’s emotional reactions (Thompson, 2011), and individuals become more aware
of their emotions, as well as of the importance of planning long-term goals (Zim-
mermann et al., 2014). Throughout life, individuals are often required to use emotion
regulation skills, and Helion et al. (2019) noted that being able to flexibly regulate
one’s emotions is critical for adaptive functioning across the life span.

Two decades ago, Gratz and Roemer (2004) proposed that emotional regulation
is composed of four elements: (a) awareness and understanding of emotions, (b)
acceptance of emotions, (¢) the ability to control impulses and behave in accordance
with goals in the presence of negative affect, and (d) access to emotion regulation
strategies that are perceived to be effective for feeling better. They also published a
questionnaire they termed Difficulties in Emotion Regulation Scale (DERS) which
was designed to measure emotion regulation problems (Gratz & Roemer, 2004). The
article which presented this model and validated the DERS has been cited more than
11,000 times to date, and translated into several languages as well.

A substantial body of research has shown positive associations between high total
scores on the DERS and psychopathology. Specifically, high DERS scores were asso-
ciated with generalized anxiety disorder (Mennin et al., 2002), social anxiety (Rusch
et al., 2012), post-traumatic stress disorder (Ehring & Quack, 2010), borderline per-
sonality disorder (Gratz et al., 2006), and bipolar disorder (Van Rheenen et al., 2015).

Similarly, a significant number of studies indicated positive associations between
high DERS scores and substance use. Specifically, a robust association has been found
between high DERS scores and alcohol use among community samples (Roeser
et al., 2019), and clinical samples (Brem et al., 2021). Regarding the association
between DERS scores and opioid use, studies yielded mixed results; while in some
studies, high DERS scores were associated with greater risk of opioid misuse (Lutz
et al., 2018), and also with opioid-related problems in chronic pain patients (Rogers
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et al., 2020), in other study among individuals admitted to a residential substance use
disorder (SUD) treatment, high DERS scores were not associated with opioid misuse
(Richmond et al., 2020).

The few studies which examined the association between DERS scores and mis-
use of sedative medications clearly indicated that difficulties in emotion regulation
are positively associated with nonprescription sedative use in patients admitted to
residential SUD treatment (Richmond et al., 2020), as well as with benzodiazepine
use disorder in treatment-seeking individuals with alcohol use disorder (Cavicchioli,
2019). Likewise, individuals with cocaine use disorder reported significant difficul-
ties in emotion regulation (Tull et al., 2016). In this context, Fox et al. (2007) found
that individuals with cocaine dependence reported difficulties relating to understand-
ing emotions, managing emotions and impulse control in the first week of abstinence
compared to a community control group. Interestingly, with continued abstinence,
those individuals showed continued difficulties only in impulse control (Fox et al.,
2007).

A thorough examination of the academic literature on the relationship between
DERS scores and substance use among methadone maintenance patients (MMT)
revealed that it has received somewhat less attention than the relationship between
DERS scores and substance use in community samples. A study conducted among
methadone maintenance patients (MMT) found that among the varied dimensions
of emotion regulation difficulties, only the nonacceptance of emotional responses
(meaning negative reactions to one’s own negative emotions or nonacceptance of
emotional distress) was uniquely predictive of coping motives for substance use
(Gold et al., 2020). However, that study included 68 participants, and the authors
noted that they cannot be certain that this sample size is highly representative of the
broader demographic of opioid users. Azizi et al. (2019) found higher scores on all
the DERS subscales among MMT patients in comparison with controls, but their
study also included a relatively a small number of both MMT patients (2=43) and
controls (n=45).

In the current study, we studied a correctional representative large number of MMT
patients to examine the association between emotional regulation difficulties and sub-
stance use. The objectives of this exploratory study were therefore two-folded: (1)
to examine the characteristics of MMT patients with high DERS scores; and (2) to
determine whether high DERS scores are associated positively with substance use
among the patients. Our hypothesis was that patients who use substances, will have
higher DERS scores than patients who do not use substances.

Method

Participants

Overall, 121 (92 males and 29 females) patients participated in this study. The aver-
age age of the participants was 54.41 years (SD=10.26), with a mean of 10.13 years

of education (SD=3.2). Ninety nine patients defined themselves as Jewish, 17 as
Christian, and 5 as Muslims.
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Measures

Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) The DERS
is a 36-item self-report questionnaire designed to assess multiple aspects of emo-
tional dysregulation. The measure yields a total score as well as scores on the six
subscales derived through factor analysis: Nonacceptance of emotional responses
(NONACCEPTANCE), difficulties in engaging in goal-directed behavior (GOALS),
impulse control difficulties (IMPULSE), lack of emotional awareness (AWARE-
NESS), limited access to emotion regulation strategies (STRATEGIES), and lack
of emotional clarity (CLARITY). The items are statements to which the individual
responds according to a five-point Likert scale whose response options range from
“almost never” (0—10%) to “almost always (91-100%). Scores are presented as a
total score as well as a separate score for each of the six subscales. Higher scores
suggest greater problems with emotion regulation. Salters-Pedneault et al. (2006)
reported good internal consistency for the total score (a=.89) and for the subscale
scores (a.=.77). In the current study, Cronbach’s alpha for the total score was (a.=.95)
NONACCEPTANCE (a=.85), GOALS (a=.74), IMPULSE (a=.89), STRATE-
GIES (0=.90), CLARITY (0=.82) and AWARENESS (a.=.55).

The DERS has no cutoff which distinguishes between effective and non-effective
emotional regulation. In a study among adults presenting at an outpatient clinic diag-
nosed with one or more DSM-5 disorders, Hallion et al. (2018) found that the mean of
the total score of the DERS was 89.3 (SD=22.6). Since studies among MMT patients
report high rates of psychiatric comorbidity (Carpentier et al., 2009; Zhu et al., 2021),
we used this score as a cutoff for examining differences between the patients.

Urine Toxicology

At least two randomized observed urine tests per month were provided by each study
participant throughout their entire course of treatment. All urine samples were ana-
lyzed for opioids, cocaine metabolite (benzoylecgonine), benzodiazepines (BDZ),
cannabis (THC), alcohol, methadone or its metabolite and amphetamines. A positive
result was defined by at least one of the urine samples testing positive for the sub-
stance one month before filling-in the questionnaires.

Demographics and History of Addiction

Data on demographics and history of addiction were collected as part of the routine
intake interview, which is conducted at each patient’s entrance to treatment (Modified
ASI Questionnaire — McLellan et al., 1984).

Procedure

The study was approved by the institutional Helsinki Committee (IRB) of the Tel-
Aviv Sourasky Medical Center (TASMC) (0657 —20). Following the approval,

of the total of 330 patients enrolled in our MMT clinic in November 2021, 157
were randomly selected to participate in the study. The included patients met the
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criteria similar to those of the U.S. Federal Regulations for entering methadone treat-
ment (i.e., DSM-5 criteria of dependence with multiple self-administrations of heroin
per day for at least one year), adults (18 years of age or above), and with two failed
trials of institutional detoxification and abstinence programs (a specific request of the
Israeli Ministry of Health. There were no exclusion criteria.

Of the 157 selected patients, 121 participated (77.1%). Thirty six did not par-
ticipate due to various reasons; eight patients had died before filling-in the question-
naire, one was incarcerated, and five dropped out of treatment. The first author (DP),
approached the patients, and presented them with information about the study’s aim
and importance. Twenty two patients refused, yielding an 89.3% compliance rate for
the 135 eligible patients. After having signed their informed consent, the DERS was
administered to the patients, and substance use was recorded during the month prior
to filling-in the questionnaire.

Statistical Analysis

Statistical analyses were performed using the SPSS-22 package. Results were com-
pared by means of the Chi-square or Fisher’s exact test for categorical variables
and one-way analysis of variance (ANOVA) for continuous variables. Correlations
between continuous variables were carried out with the Pearson correlation coef-
ficient, and those between categorical and continuous variables were by biserial cor-
relations. A logistic regression multivariance analysis models to characterize patients
with high DERS (=90) scores, and to characterize patients with any substance, were
used, and included all the variables that were found to be significantly (p<0.05) in
the univariate analyses. The adequacy of the model was determined with the Hosmer
and Lemeshow goodness-of-fit test (Chi-square=0.4, p=0.7) and (Chi-square=38.8,
p=0.4) respectively (Hosmer and Lemeshow, 1980).

Results

Comparison Between Patients Who Participated in the Study and Those Who Did
Not

More of the non-participants tested positive to cannabis compared to the participants
(16.7% vs. 4.1%, respectively, p(chi square=6.7)=0.001). The non-participants
did not differ from the participants in the rate of involvement in physical violence
(40% vs. 48.7%, p(chi square=0.8)=0.44), suicide attempts (37.1% vs. 24.3%, p(chi
square=2.12)=0.19), self-harm (17.1% vs. 27.8%, p(chi square=1.6)=0.26), and
victim of rape (20% vs. 12.3%, p(chi square=1.3)=0.27).

Difficulties in Emotion Regulation Scale
The mean total DERS score of the entire study group was 86.2 (SD=27.9). The mean

scores of the DERS subscales were: 13.3 (SD=5.8) for NON-ACCEPTANCE, 14.7
(SD=5.1) for GOALS, 13.9 (SD=6.6) for IMPULSE, 15.9 (SD=3.5) for AWARE-
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NESS, 18.1 (SD=7.8) for STRATEGIES, and 11.1 (SD=4.6) for CLARITY. The
mean total score of the male population did not differ significantly from the female
population [87.8 (SD=27.8) and 80.1 (SD=28.3), F=1.3, p=0.251, respectively].
The mean DERS scores did not differ by years of education, ethnic origin, marital
status (alone or in a relationship), age of opioid use onset, route of substance use
(injecting and non-injecting), trauma related to a history of involvement in physical
violence, suicide attempts, self-harm or victim of rape.

However, in a comparison of the DERS’s subscales scores by gender, only the
differences in the AWARENESS subscale were found significant, as males scored
higher than females [16.5 (SD=3.4) and 14.1 (SD=3.3), F=11.5, p<0.0001]. The
AWARENESS subscale score was also significantly lower among the 28 patients
(24.3%) who had history of suicide attempts compared to those without such his-
tory (14.3+£3.4 vs. 16.4£3.5, p(F=7.8)=0.006). A suicide attempt history was twice
as prevalent among females (39.3%) compared to males (19.5%, p=0.04). Specifi-
cally, the males who had a history of suicide attempt scored lower than those with
no history of suicide attempt (14.6£2.9 vs. 17£3.4, p=(F=7)0.01), while there were
no comparable differences among the females (13.9+4.1 vs. 14.2£2.9, p=0.8).
The AWARENESS score was also significantly lower for the 56 patients who were
involved in physical violence (15.2+3.7 vs. 16.6£3.3, p(F=4.3)=0.04), with no sex-
related difference.

DERS Scores and Substance Use

The total DERS score was significantly higher in the 38 patients with positive urine
tests for any substance use compared to the 83 patients who tested negative for any
substance use (111.4+27.7 VS. 74.5+19.1, F=72.2, respectively, p=0.001). Simi-
larly, the subscale scores of patients with positive tests for any substance use were
significantly higher than those of patients with negative tests for any substance use
(Fig. 1). The specific scores were as follows: NONACCEPTANCE (18.1£5.9 VS.
11.2£4.3,F=51.3,p=0.001), GOALS (18.1+£5.4 VS. 13.1+£4.3, F=31.4, p=0.001),
IMPULSE (19.4£6.8 VS. 11.4£4.6, F=57.1, p=0.001), AWARENESS (17.3+3.8
VS. 15.343.1, F=9.4, p=0.003), STRATEGIES (24.8+7.9 VS. 15.08+5.57,
F=59.9p=0.001), and CLARITY (14.31£4.6 VS.9.6£3.7, F=72.4, p=0.001). Urine
analysis showed that only four patients used alcohol. None of the subscales also dif-
fered by any other sociodemographic or addiction variables (data not shown), includ-
ing trauma from a history of involvement in physical violence, suicide attempts,
self-harm or victim of rape.

Characteristics of High DERS Scores
Using a cutoff score of 90 (DERS>90), we compared 47 patients with high DERS
scores to 74 patients who had a lower DERS score (Table 1). High DERS score had

higher duration of opioids use, higher methadone dose, any substance use, and spe-
cifically cocaine use and BDZ misuse.

@ Springer



1060 D. Potik et al.

Fig. 1 Mean DERS Scores
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Linear Correlation

The total DERS score linearly correlated with age at admission to treatment (R=0.26,
p=0.01), and with current age (R=0.35, p=0.001) for the 83 patients with posi-
tive urine tests for any substance use. In the 38 patients with negative urine tests
for any substance use, the total DERS score correlated linearly with the methadone
dose (R=0.37, p=0.02), and inversely with years of education (R = -0.41, p=0.01)
(Table 2).

Multivariate Analyses

The presence of a DERS score>90 (using logistic regression) was significantly more
likely to be associated with BDZ misuse (Odds Ratio (OR)=61.8, 95% Confidence
Interval (CI) 7.5-507.8, p=0.001), and with 20 years of opioid use before being
admitted to MMT (OR=2.8, 95% CI 1-7.5, p=0.03).

To examine which of the subscales is mostly related to substance use, a logistic
regression with no vs. any substance use as dependent variable, and all variables that
significantly (p<0.05) differed in univariate analyses was performed. Specifically,
we included all the six DERS subscales and the variable having children (22(57.9%)
of any substance vs. 67(77.9%) of no use group, p=0.03), and self-harm (15(42.9%)
of any substance vs. 17(20.2%) of no use group, p=0.02), were included.

The presence of any substance use was significantly more likely to be associ-
ated with IMPULSE (OR=1.0, 95% CI 1.0-1.3, p=0.054) and with STRATEGIES
(OR=1.1,95% CI 1.0-1.3, p=0.014).

@ Springer



Characteristics of Patients in Methadone Maintenance Treatment... 1061

Table 1 Comparison between patients with high (DERS >90) and low (DERS <90) scores

N DERS <90 DERS>90 pvalue (F)
74 (100%) 47 (100%)
Age (years)* 54.6£11.9 54.3+9.2 0.9
Female gender 20 (27) 9(19) 0.3
Age opioid onset (years)* 21.5+5.7 21.8+7 0.8
Opioids use>20 years 36 (48.6) 32 (68.1) 0.04
Age admission to MMT (years)* 42.749.8 46.4+10.1 0.049(4.0)
Ever drug injected 30 (58.9) 20 (56.50 0.85
Religion 0.69
Jew 59(79.9) 40 (85.1)
Christian 12 (6.2) 5(10.6)
Muslim 341 2(4.3)
Immigrant 0.54
No 44 (60.30 31 (60.6)
Russia 22 (30.1) 14 (29.8)
Other 7(9.6) 2(4.3)
Being alone 50 (68.5) 36 (73.3)
Have children 57 (78.1) 29 (67.7) 0.06
Education< 12 years 51(69.9) 36 (76.6) 0.53
DSM-5 psychiatric diagnosis 0.11
Axis | 20 (27.8) 5(10.6)
Axis 1T 20 (27.8) 20 (42.6)
No Axis [ & I 19 (26.4) 12 (25.5)
Axis T & 1T 13(18.1) 10(23.3)
Methadone dose>120 mg/d 30 (42.2) 29 (64.4) 0.03
Any drug use 9(12.2) 29 (61.7) 0.001
Opioids 34.1) 6(12.8) 0.08
Cocaine 4(5.4) 12 (25.5) 0.002
THC 1(1.4) 4(8.5) 0.7
BDZ 3(4.1) 19 (40.4) 0.001

Chi square, *ANOVA

Table 2 Correlations between DERS Score and Demographics for Patients with Positive (N=38) and
Negative (N=83) Urine test for any drug use

MMT admission age Current age years of education Methadone dose
DERS Score 0.26 0.21° -0.41° 0.37°
0.01 0.04 0.01 0.02

Pearson correlation coefficient R: # Negative urine test, ® Positive urine test

*, Correlation is significant at the 0.05 level (2-tailed)

Discussion

The current study analyzes the relationship between difficulties in emotion regula-
tion and substance use among MMT patients. The first objective of the study was to
examine the characteristics of individuals with high DERS scores (DERS score > 90).
We demonstrated that the 39% of the sample that had high DERS scores, were char-
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acterized as having an average of 20 years of opioid use, were maintained on a high
methadone dose, had any substance use, used cocaine, and misused BDZ. The first
central finding of this study concerns the association between difficulties in emotion
regulation and many years of opioid use before admission to MMT. This finding is
in line with other studies among individuals who used opioids for prolonged periods,
which indicated ineffective emotion regulation strategies, with a possible explanation
that opioid use may occasion top-down deficits in emotional regulation (Ding et al.,
2021; Hudak et al., 2022).

The second central finding of this study concerns the positive association between
high DERS score (DERS score>90) and high methadone dose.

Maremmani et al. (2019) suggested that high methadone dose seemed to be related
to psychopathological symptomatology, unexpressed aggression, irritability and vio-
lence, and that it may have a mood stabilization effect. This explanation is supported
by studies indicating that MMT patients with depression, receive higher methadone
doses (Malik et al., 2019; Peles et al., 2007).

A third finding of this study relates to the positive association between high DERS
score (DERS score>90) and any substance use, cocaine use, and BDZ misuse. Previ-
ous studies among MMT patients suggested that there is a subgroup in this popula-
tion that uses illicit substances and misuses medications with dependence potential
despite the treatment (Potik et al., 2020; Rutherford et al., 1999). Those studies sug-
gested that this subgroup is characterized by high psychopathy level, any substance
use, cocaine use, and BDZ misuse, and perhaps significant deficits in emotional regu-
lation is additional characteristic of this subgroup.

A fourth finding of this study concerns a positive correlation between high DERS
score and older age. This finding is in line with a similar finding of a meta-analy-
sis that found that most aspects of negative emotion regulation abilities were more
strongly related to substance use by older adults (Weiss et al., 2022). There are few
possible explanations for this finding. First, older MMT patients are characterized by
anon-stable financial status, as their income comes either from invalidity pensions or
social benefits (Gutiérrez-Caceres, 2023), and studies found that low income is asso-
ciated with deficits in self-regulation (Raver, 2004; Zvolensky et al., 2017). A sec-
ond possible explanation concerns the mental and physical health of MMT patients.
Meaning, older MMT patients suffer from depression and anxiety disorders (Rosen
et al., 2008), and studies indicate that difficulties in emotion regulation are associated
with these mental conditions (Campbell-Sills & Barlow, 2007; Hofmann et al., 2012).

A fifth finding of this study which relates to demographics concerns the inverse
correlation between the high DERS score (DERS score>90) among patients with
negative urine tests for any substance use and years of education. A possible expla-
nation or this finding is that schooling is an emotionally laden process for students
(Schutz et al., 2006), and emotions are intimately involved in learning processes and
achievement (Pekrun & Linnenbrink-Garcia, 2012; Schutz & Pekrun, 2007). There-
fore, individuals with lower education levels will have more difficulties in emotional
regulation. Studies across various ages indicated that emotion regulation is positively
associated with higher levels of education and academic success (Boekaerts & Pek-
run, 2015; Graziano et al., 2007).
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A sixth finding of our study concerns the significant association between higher
DERS score with age at admission to MMT treatment. In this study, we found that
one of the characteristics of patients with high DERS score involves 20 years aver-
age of opioid use, and it has been suggested that opioid use may occasion top-down
deficits in emotional regulation (Ding et al., 2021; Hudak et al., 2022). Meaning,
individuals who enter methadone programs at an older age have deficits in emotion
regulation as well as many years of opioid use.

In this context, it should be noted that an alternative explanation to the emotional
regulation deficits in MMT patients as well as in individuals who chronically use
substance concerns brain atrophy (Hampton et al., 2019). Specifically, individuals
with chronic opioid use have variable degrees of cerebral atrophy, when both age and
the duration are correlated to each other and are significantly associated with cerebral
atrophy (Singla et al., 2020). Another explanation for the findings of the current study
may be due to the co-occurrence of traumatic brain injury (TBI) and prolonged sub-
stance use (Miller & Adams, 2005), as both of these phenomena are associated with
risky behaviors, diminished inhibitory results, impaired executive functioning, and
impulsivity (Huhn et al., 2019; Olson-Madden, 2012).

The second objective of this study was to determine whether high DERS scores
are associated with substance use in among MMT patients. In accordance with our
hypothesis, we found that higher DERS scores were positively associated with any
substance use, opioid use, cocaine use, THC use and BDZ misuse, while lower DERS
scores were associated with substance abstinence. In other words, higher DERS scores
were associated with polysubstance use in MMT patients. Since we could not com-
pare this finding to other studies among MMT patients, we looked at studies among
individuals who used various substances. Two large meta-analyses which examined
the association between emotion regulation and substance use clearly showed that
difficulties in emotion regulation and substance use are significantly related, and that
individuals with substance use disorder (SUD) diagnosis are characterized by poly-
substance use (Stellern et al., 2023; Weiss et al., 2022).

A possible explanation is that MMT patients constitute socioeconomically.

disadvantaged population that suffers from high rates of mental distress (Harris
et al., 2006; Potik et al., 2014), and individuals with deficits in emotion regulation
who experience distress from a wider range of sources, may use different substances
to modulate the psychic pain associated with these unique experiences (Potik, 2021;
Weiss et al., 2022). In other words, difficulties in emotion regulation are related
significantly to polysubstance use both in individuals with SUD and also in MMT
patients.

In the current study, the presence of a high DERS score (DERS >90) was signifi-
cantly more likely to be associated with BDZ misuse. This not surprising finding is
consistent with the literature. BDZ misuse in MMT has been a well-documented
problem for years (Gelkopf et al., 1999; Peles et al., 2014), with possible hazardous
consequences, such as overdoses and concurrent substance use (Brands et al., 2008;
Oliver et al., 2007). However, only few studies offered possible solutions (Potik et
al., 2020).

Although all the subscales were associated with any substance use, only the
IMPULSE and the STRATEGIES subscales were predictive of substance use. Inter-
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estingly, this finding also corresponds with that of two large meta-analyses which
showed that individuals with SUDs demonstrated poorer emotion regulation skills,
when the largest deficits are in impulsivity and maladaptive strategies (Stellern et
al., 2023; Weiss et al., 2022). Impulsivity appears to function as both a determinant
and a consequence of substance use (De Wit, 2009), so there is not an unambiguous
explanation for this finding. Thus, a recent study in MMT patients found that they
were characterized by a faster, but more inaccurate response style than the controls,
suggesting a specific motoric inhibition deficit following a buildup of cortical pre-
paredness (Weidacker et al., 2023).

Regarding the association between the STRATEGIES subscale and substance use,
the STRATEGIES subscale assesses whether an individual feels that he has healthy
approaches to manage distress (Gratz & Roemer, 2004), and studies showed that
perceived stress in MMT patients was associated positively and significantly with
cocaine use, as well as BDZ misuse (Moitra et al., 2013). Meaning, MMT patients
who lack healthy approaches to manage stress turn to substance use to regulate their
emotions.

An interesting finding of the current study is the sex-related differences in the
scores of the AWARENESS subscale. This subscale represents the tendency to attend
to and acknowledge emotions, as well as awareness of one’s emotional responses
(Gratz & Roemer, 2004). In our study, male patients with either positive or negative
urine tests for any substance use had significantly higher scores on the AWARENESS
subscale compared to female patients with either positive or negative urine tests for
substance use. This subscale measures the tendency to attend and acknowledge emo-
tions (Gratz & Roemer, 2004), and a possible explanation for this finding is that
women have advantage over males in emotion recognition (Abbruzzese et al., 2019;
Demenescu et al., 2014).

A prior study in MMT population did not report any similar sex-related differ-
ences (Azizi et al., 2019), although the study that operationalized the DERS found
sex-related differences for only the AWARENESS subscale (Gratz & Roemer, 2004).
Specifically, the men had significantly higher scores than the women, suggesting that
men reported lower levels of emotional awareness than women. The same pattern
was also observed in a Greek validation study of the DERS, wherein men and women
differed only in the AWARENESS subscale and produced comparable scores on all
the other dimensions (Mitsopoulou et al., 2013). However, this finding is not consis-
tent, and therefore Giromini et al. (2017) recommended retaining the parameter of
sex in the equation formulas for determining the adjusted, normative reference scores
for the DERS.

Additional interesting findings concerning the AWRENESS subscale were related
to suicidality. For example, like in community samples (Bommersbach et al., 2022),
women were more likely to attempt suicide than men. Studies among women in
MMT patients indicate that they have higher depression rates than men, and that
depression is a risk factor for suicide (Chen et al., 2020; Peles et al., 2007).

A surprising finding concerned the significantly lower scores on the AWARENESS
subscale among patients who were involved in physical violence, in comparison to
those who were not involved in such behavior. It should be noted that the information
concerning the history of physical violence relates to the patients’ history prior start-
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ing treatment. Meaning, all patients fill the modified ASI questionnaire upon admis-
sion to the clinic, and therefore the reports on involvement in physical violence refer
to the time during which they used substance and were not enrolled in any treatment
program.

A possible explanation for the association between greater emotional awareness
and violence may relate to efficacy of the psychosocial treatment in MMT.

Kalantarkousheh et al. (2015) found that MMT patients had better emotion regu-
lation skills than controls, and explained that the first have available psychologi-
cal services. In accordance with this explanation, Potik et al. (2020) suggested that
individual psychotherapy (Potik et al., 2007), and group psychotherapy (Potik et al.,
2011) can lead to behavioral changes in MMT patients.

Our study adds also significant knowledge concerning the psychometric properties
of the DERS. We want to emphasize that the AWARENESS subscale had the rela-
tively poor internal consistency in comparison to the other subscales. The AWARE-
NESS subscale had also shown relatively poor psychometric properties in other
studies (Hallion et al., 2018; Osborne et al., 2017), and some researchers found that
a five-factor DERS model (exclusion of the AWARENESS factor) to be equivalent
to the original six-factor DERS model (Bardeen et al., 2012; Fowler et al., 2014).
Therefore, future studies in MMT patients should use a five-factor DERS model to
examine if it has better psychometric features.

Finally, the DERS score relies upon a theoretical model which has its roots in
the “third-wave cognitive-behavioral therapies (CBT)” (Hallion et al., 2018). The
term third-wave CBT refers to a group of psychological therapies that target the pro-
cess of thoughts rather than their content, helping people to become aware of their
thoughts and to accept them in a non-judgmental way (Churchill et al., 2013). Third-
wave methods emphasize such issues as mindfulness, emotions, acceptance, values,
goals and meta-cognition (Hayes & Hofmann, 2017). These models and interven-
tion approaches include acceptance and commitment therapy (Hayes et al., 2013),
dialectical behavior therapy (Linehan, 1993), mindfulness-based cognitive therapy
(Teasdale et al., 1995) and several others.

Third-wave CBT treatments have been found to be promising complementary
therapies for individuals who use substances (Balandeh et al., 2021), including MMT
patients (Cooperman et al., 2019; Hayes et al., 2004; Stotts et al., 2012). One of
the most meaningful findings of this study concerns the significance of IMPULSE
and STRSTAGIES in predicting substance use. Therefore, treatment interventions in
MMT settings should target these emotional regulation aspects first.

Limitations

The study has three main limitations. The first relates to its cross-sectional design.
Although such studies examine causal associations, the evidence for causality is typi-
cally not all conclusive (Savitz & Wellenius, 2023). Therefore, future research in
MMT should include administration of the DERS at the beginning of treatment and
include follow-up. Second, emotional regulation difficulties are related to psycho-
pathology and stress (Sheppes et al., 2015), and the current study did not measure
these variables. Since MMT patients are characterized by high levels of psychopa-
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thology and stress (Jaremko et al., 2015; Potik et al., 2014), future studies should
assess psychopathology next to emotion regulation. A third limitation concerns the
use of self-reports measures in some patients who do not have high emotional aware-
ness, and a possible influence on the results. A possible solution is administration of
the questionnaire by a researcher, who makes sure that the participants understand
the questions of this measure.
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