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Abstract
Background: Crack cocaine dependence is a health problem of epidemic proportions and there is lack of
evidence concerning vulnerability factors that could lead to crack cocaine use. The aim of this study is to investigate
characteristics of resilience in a group of crack cocaine users and its association with childhood trauma and PTSD.
Method: This is a case-control study in which we evaluated 218 crack cocaine inpatients users and 215 healthy
controls, recruited from the capital city of the southern State of Brazil. Childhood Trauma was evaluated with the
Childhood Trauma Questionnaire; resilience was evaluated with the Resilience Scale; and post-traumatic stress
disorder (PTSD) was evaluated with the Mini-International Neuropsychiatric Interview.
Results: Childhood trauma was significantly higher among crack cocaine users in all trauma domains (p<0.001),
except for sexual abuse. Most resilience scores was lower among crack cocaine users (p<0.01). Having higher
scores of childhood trauma and lower scores of resilience increase the odds to become a crack cocaine user
(p<0.001), despite the diagnosis of PTSD.
Discussion: Childhood trauma appears to be a risk factor to become a crack cocaine user while resilience
features may be a protection factor. To understand factors of vulnerabilities in this population is important for the
development of more efficacious treatment and preventive strategies.

Keywords: Childhood trauma; Crack cocaine; PTSD; Resilience;
Substance abuse
Introduction
Substance abuse is a health problem of epidemic proportions,
which interferes in all segments of society and is related to individual
vulnerabilities and environment [1]. Crack cocaine use, in particular,
poses a challenge for health professionals and investigators since a wide
proportion of users have little motivation for treatment, and its use leads
to impairment in many psychosocial aspects such as unemployment,
cognitive impairment and risk for infectious diseases due to risky
sexual behavior [2-5]. Although its prevalence is not high among other
types of drug use - life use is around 4,2% - it has high potential to cause
dependence, and its abuse is associated with a number of negative
outcomes for the individual, families and community, including death
due to violence and criminal behavior [6,7]. However, there is a group
of patients that develop a more stable pattern of use and are somehow
more resilient to the impairment caused by this substance [8].
Substance abuse, especially cocaine dependence, is highly associated
with childhood trauma and Post Traumatic Stress Disorder (PTSD)
[9,10]. At the same time that traumatic events increase vulnerability
to experimentation of psychoactive substances, drug use creates an
environment that facilitates the onset of the aforementioned events,
which can also affect brain structures and function. When trauma
takes place during early development, it becomes a risk factor for the
onset of a wide range of psychological manifestations such as major
depression, anxiety, eating disorders, bipolar disorder and substance
abuse [11,12]. Moreover, individuals with severe drug abuse and PTSD
have an increased risk of relapse, and often these substances are used
for self-medication, especially because during abstinence trauma
reliving symptoms could be increased [13]. Therefore, the investigation
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of childhood trauma and PTSD must be addressed during treatment.
Literature demonstrates that there are different types of childhood
trauma exposure (i.e., emotional, physical, and sexual abuse; emotional
and physical neglect) which are associated with the risk of developing
psychiatric comorbidity among alcoholic patients [14]. These events
may lead to a change in the level of awareness of their environment,
and an increasing inability to cope with everyday life stressors [15].
The high prevalence of a hostile environment - not unusual in the
crack cocaine population - such as social disorganization, unfavorable
economic conditions and violence, emphasizes the predisposition to
traumatic events among a population that could be already vulnerable
to the development of PTSD [16]. Studies suggest that to evaluate
the high co-occurrence PTSD and substance abuse is fundamental to
understand the mechanisms of substance dependence, as well as to
improve treatment programs [17]. For instance, the history of stressful
life events could increase oxidative stress in neurons, and lead to
alterations in the hypothalamus- hypophysis adrenal axis (HAA-axis)
which could interfere in the way brain respond to drug exposure.
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On the other hand, despite all the impairment related to traumatic
events, some individuals are able to develop effective coping responses,
achieving success in one or more important areas of life, such as
relationship with others, education, and family, which stands for a
positive process of adaptation in a context of adversity and high risk.
While coping is related to the development of strategies to use in case
of adverse events, resilience is a concept related to the ability of dealing
with a traumatic event and evolving with it, in a healthy and adaptive
way [18-20]. Some protective factors during early childhood - like
having caring parents, education, the absence of childhood abuse or
neglect, and a less conflicted family environment, are promoters of
resilience when it comes to later exposure to risky situations such as
drug experimentation, or overcoming traumatic events [21,22].
The assessment of resilience, to be valid, must be understood
within the cultural context in which it is ascertained [23]. Studies
that evaluate resilience in substance use disorder often use different
parameters to measure it, such as time until relapse or subjective
perceptions, but there are no studies evaluating resilience among
cocaine users with valid psychometric scales [24-26]. Having a valid
measurement of resilience is an important issue in substance abuse
studies, since literature suggests that resilience could play an important
role in reducing relapse in alcohol and other psychoactive drugs, being
considered a protective factor for substance use [27].
Understanding how resilience is expressed among crack cocaine
users and its relationship to childhood abuse and the occurrence of
PTSD could contribute for the improvement of treatment efficacy and
the development of more appropriate public policies [27]. There are
only a few studies evaluating resilience in substance users, and this is
the first study to evaluate resilience in a sample of crack cocaine users.
Therefore, the aim of this study was to investigate characteristics of
resilience in a group of crack cocaine users and its association with
childhood trauma and PTSD.

Method
Participants and procedures
We recruited 218 crack cocaine users at the age of 18 years or
more with positive urine cocaine test (Bioeasy® cocaine test, Alere™,
Belo Horizonte, Brazil) at Hospital São Pedro, a public psychiatric
hospital that has a specialized unit for the treatment of addiction
located in Porto Alegre, southern Brazil. All crack cocaine users where
interviewed during intern treatment. Subjects were excluded if they
were considered unable to participate based on clinical and psychiatric
examination (ex. severe psychosis or depression) or a measured
intelligence quotient <70, or refused to sign a written informed consent.
Patients were recruited and invited to participate in the study at the first
day of hospitalization or as soon as they were able to understand study
objectives. Interviews were conducted between the fifth and seventh
day of detoxification to circumvent potential cognitive impairment on
the first days of hospitalization.
For the control group, 215 non-crack/cocaine users, 18 years
or more, were recruited from records of a primary care center from
neighborhoods similar to the crack users’ original surroundings
(described elsewhere) [28]. Inclusion criteria were to be male and to be
at least 18 years old. Controls were excluded if they reported cocaine
use in the last year, had positive urine screening for cocaine, or refused
to sign a written informed consent. Controls were visited at their home
because it was more comfortable for them, since many of them were
regular workers and didn´t have time to go elsewhere for the interview.
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There, they and asked if they would accept to participate in the study.
If so, they answer a screening questionnaire to exclude if they used
cocaine in the last year and also had a urine screening test for cocaine
use at the time. All subjects who self-reported not to be a crack/cocaine
user and presented a negative urine test for cocaine were interviewed.
All data were collected by psychologist undergraduate students
that were trained and supervised weekly by a panel of experts. The
equivalence in the application of instruments achieved a kappa>
0.8 among the interviewers. Data were collected from April 2011 to
February 2012.
Information about drug use was assessed by the Addiction Severity
Index- 6th Version (ASI-6), validated for Brazilian Portuguese [29].
Intelligence quotient was estimated using vocabulary and block design
tests from the Wechsler Adult Intelligence Scale® – third edition
(WAIS III) which was validated to the Brazilian Portuguese [30]. The
diagnostic of other psychiatric disorders was assessed by the Mini
International Neuropsychiatric Interview (MINI) - a semi-structured
interview that is based on the DSM IV diagnosis. It has been translated
into more than 30 different languages and is validated for the Brazilian
population [31].

Measures
Resilience: Resilience scores were evaluated by the Resilience
Scale developed by Wagnild and Young, which measures different
levels of adaptation in relation to important life events. It consists of
25 Likert-type questions that score 3 factors for resilience: 1) ability
to solve situations and personal values that give meaning to life; 2)
independence and determination; 3) self-confidence and adaptation. It
has been translated into the Portuguese language and validated for the
Brazilian population [32].
Childhood trauma: Childhood trauma was assessed by the
Childhood Trauma Questionnaire (CTQ). This is a Likert scale that
has 5 sub-scales to evaluate: 1) Emotional Abuse; 2) Physical Abuse;
3) Sexual Abuse; 4) Emotional Neglect; 5) Physical Neglect. It has
been validated for the Brazilian population, although there is no cutoff
for the trauma scores [33]. As we do not have a cutoff score for our
population, we chose to analyze data as a continuous variable.
Although the CTQ and Resilience Scale are self-repot
questionnaires, we chose to apply all the instruments to avoid
differences in interpretation due to literacy problems.

Statistics
A descriptive analysis was conducted to represent the sociodemographic variables separated by case and control groups. Absolute
and relative frequency was performed for the categorical variables, and
the chi-square test was used to compare these variables within groups.
For quantitative variables, initially, the normality Shapiro-Wilk test
was performed. For variables with normal distribution the description
was represented by mean and standard deviation, and the t test for
independent samples was performed when comparing the groups.
Variables that showed an asymmetric distribution are represented by
quartiles. For comparison between groups we used non-parametric
Mann-Whitney test. Quantitative variables were correlated using
Spearman’s correlation. Variables of trauma and resilience were related
to cases and controls using Poisson regression. In a second model the
diagnosis of PTSD subjects was entered to verify its influence. Analyses
were performed using SPSS v.18. The significance level was set at 0.05.
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Ethics
The study was approved by the Institutional Review Board and
Ethics Committee of the Hospital de Clinicas de Porto Alegre and of
the Hospital São Pedro. All participants provided written informed
consents.

Control (215)

n (%)

n (%)

208 (95.4)

211 (98.1)

0.183

29.5 (8.1)

29.1 (7.9)

0.605

Caucasian

140 (64.2)

137 (64.3)

African American

42 (19.3)

28 (13.1)
48 (22.5)

Gender

Male

Age*
Race

p

0.106

Results
Crack users and controls were mostly male and Caucasian.
Crack users had fewer years of education (p<0.001). Prevalence of all
psychiatric disorders was higher among crack users, especially post
traumatic stress disorder (PTSD) and antisocial personality disorder
(ASPD). These findings are shown in Table 1.

Schooling

Considering the resilience factors, controls presented significantly
higher ability to solve situations and personal values that give meaning
to life as well as independence and determination. These findings are
shown in Figure 1.
Except for sexual abuse, which did not show a significant difference
between cases and controls, all other subtypes of childhood trauma
were higher among crack cocaine users. These findings are shown in
Figure 2.
In order to see how childhood trauma relates to the construct of
resilience, we considered the whole sample of the study, and found
that ability to solve situations and personal values that give meaning
to life have an inverse correlation with emotional abuse and neglect,
and independence and determination had an inverse correlation to
emotional neglect. These findings are shown in Table 2.

Cases (n=218)

Other

36 (16.5)

Non Alphabetized

1 (0.5)

0

1-4th grade

10 (4.7)

12 (5.7)

<0.001

5-8th grade

83 (39.0)

52 (24.5)

High School

78 (36.6)

121 (57.1)

College

41 (19.2)

27 (12.7)

(%)

(%)

Drug use Disorder (other than
crack)

54

13

<0.001

PTSD

11

0.9

<0.001

Major Depression

28

6.2

<0.001

Alcohol use disorder

34.6

8.2

<0.001

Any anxiety disorder

25.5

5.3

<0.001

ASPD

41.7

4.8

<0.001

Bipolar Disorder

12

4.8

<0.001

Medium (SD)
Note: For categorical variables, the chi-square test was used for comparison
among groups. For variables with normal distribution we performed the t test for
independent samples when comparing the groups. Psychiatric disorders were
evaluated by the Mini International Neuropsychiatric Interview.
Table 1: Sociodemographic variables.
*

When we analyzed all the domains of childhood abuse and
resilience among those with and without PTSD, we found a significant
difference in levels of emotional abuse and emotional neglect, as well as
all levels of resilience factors among crack cocaine users. These findings
are shown in Table 3.
We found no significant difference among controls with and without
PTSD, probably because there were only two subjects among controls
who reported to have PTSD. A logistic regression was performed to
evaluate how every type of childhood trauma and resilience factors
increase or decrease the chance of being a crack cocaine user in the
sample, considering also the diagnosis of PTSD. Results showed that
childhood trauma increases the odds of being a crack cocaine user
despite the diagnosis of PTSD. On the other hand, resilience factor 1
and 2 turned out to be a factor of protection, increasing the odds of not
becoming a crack cocaine user. These findings are shown in Table 4.

Mann-Whitney Test.
# p<0.01
Figure 1: Resilience among crack users and controls.

Discussion
This study aimed to investigate the characteristics of resilience in a
group of crack cocaine users and its association with childhood trauma
and PTSD. Our results demonstrate that there is an inverse correlation
between resilience and different types of childhood trauma. When
we evaluate these two constructs within the overall study sample, we
found that emotional childhood traumas are inversely associated with
resilience aspects related to personal competence, self-acceptance,
acceptance of life, independence and determination. In addition, crack
cocaine users reported to have had more intense childhood trauma
(except for sexual abuse) and lower levels of some aspects of resilience
when compared to healthy controls. We didn´t find a difference between
cases and controls in relation to sexual abuse because this measure
is probably underestimated in our study. It is known that among
substance abusers, sexual abuse is a major issue with a high prevalence,
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Mann-Whitney Test.
# p<0.001
Figure 2: Childhood trauma among crack users and controls.
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Resilience
Factor1

Factor2

Factor3

Emocional_Abuse

-0.193*

-0.068

-0.006

Physical_Abuse

-0.051

-0.034

0.099

Sexual_Abuse

-0.057

-0.037

-0.016

Emocional_Neglect

-0.152*

-0.147*

-0.042

Physical_Neglect

-0.050

-0.089

0.084

Factor 1: ability to solve situations and personal values that give meaning to
life; Factor 2: independence and determination; Factor 3: self-confidence and
adaptation.
Spearman Correlation Test.
*
p<0.001
Table 2: Correlation between trauma and resilience.
PTSD
Yes (n=22)
Median (q1;q2)

No (n=186)
Median (q1; q2)

p

Emocional_Abuse

11.5 [8.75; 14.25]

9 [6; 13]

0.018

Physical_Abuse

8.5 [6.75; 13.5]

8 [6; 11]

0.148

Sexual_Abuse

5 [5; 11.5]

5 [5; 5]

0.1

Emocional_Neglect

12 [9; 16]

10 [7; 13]

0.042

Physical_Neglect

7 [5; 12.25]

7 [5; 9]

0.503

Resilience Factor 1

4.57 [3.78; 5.2]

5.4 [4.73; 6]

0.001

Resilience Factor 2

5 [4.18; 5.75]

5.5 [4.75; 6.5]

0.038

Resilience Factor 3

4.17 [3.79; 5.08]

5.17 [4.5; 6]

0.002

Factor 1: ability to solve situations and personal values that give meaning to
life; Factor 2: independence and determination; Factor 3: self-confidence and
adaptation.
Mann-Whitney Test.
Significance 2-tailed: 0, 05
Table 3: Childhood trauma and resilience among crack users with and without
PTSD.
Crack cocaine
users (n=218)
OR* [q1; q2]

p

Crack cocaine users
with PTSD (n=22)
OR* [q1; q2]

p

Emocional_Abuse

1.15 [1.1; 1.21]

Physical_Abuse

1.13 [1.07; 1.19]

<0.001

1.7 [0.99; 4.56]

0.158

<0.001

0.920 [0.71; 1.22]

Sexual_Abuse

0.510

1.1 [1.02; 1.22]

0.033

x

Emocional_Neglect 1.08 [1.03; 1.13]

0.001

1.11 [0.82; 1.77]

0.566

1.13 [1.05; 1.23]

0.001

1.23 [0.79; 3.17]

0.495

Resilience Factor 1 0.05 [0.34; 0.58]

<0.001

x

Resilience Factor 2 0.64 [0.53; 0.77]

<0.001

x

Resilience Factor 3 0.95 [0.79; 1.14]

0.564

x

Physical_Neglect

Factor 1: ability to solve situations and personal values that give meaning to
life; Factor 2: independence and determination; Factor 3: self-confidence and
adaptation.
Logistic Regression.
x: Statistical analysis were not able to be performed because of the small number
of crack cocaine users who reported to have PTSD.
*
OR: Odds Ratio
Table 4: Childhood trauma, resilience and the chance of being a crack cocaine
user.

especially among females. The CTQ is a validated instrument to report
this type of abuse as a self-report questionnaire, but since we had to
interview the patients due to literacy issues, it may have interfered in
this specific result.
According to our results, resilience scores are considerably
decreased when subjects reported having suffered emotional abuse and
neglect during childhood. These vulnerability factors may also increase
the chance of using crack cocaine. Several hypotheses may explain
this association. Experiences of traumatic events during childhood are
strongly associated with higher levels of impulsivity and impairment
on neuropsychological measures, which could increase vulnerability to
J Alcohol Drug Depend
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drug experimentation [34,35]. Previous studies indicate that childhood
trauma could influence the severity, prognosis and evolution of crack
cocaine consumption [36]. Other studies emphasize this finding,
showing that the negative quality of initial liaison with parental care
may be associated with the onset of trauma-related disorders, such
as substance abuse [37]. Saddichha et al. demonstrated in a distinct
sample that patients who are emotionally abused during childhood
have higher rates of crack cocaine use, as well as other stimulants [38].
Since early life development, there is an adaptation of the HPA-axis,
and the resulting secretion of cortisol is responsible for metabolic,
immunologic, cognitive and behavioral adjustments to stress. However,
when stress becomes chronic early in life, there is an allostatic overload
of the HPA axis, causing impairment to the mechanisms of adaptation
to stress, thus promoting a maladaptive response and the consequent
decrease of resilience, as well as a higher chance to develop addiction
[39,40].
Regarding the association between childhood trauma and specific
aspects of resilience, individuals who reported to suffer emotional abuse
and neglect during childhood had lower ability to solve problems, and
less personal values that give meaning to life. Also, crack cocaine users
reported to have higher scores of those types of trauma, as well as lower
scores of factors 1 and 2 of the Resilience Scale when compared to
controls. This finding among crack cocaine users could be explained
by the impairment on executive functions among individuals with
substance abuse disorder [41-43]. Cunha et al have demonstrated that
crack cocaine users have an important deficit in decision making and
that these cognitive changes may be associated with a social misfit [44].
Factor 3 of the Resilience Scale, which represents self-confidence and
adaptation, was not significantly different between cases and controls.
Considering that the involvement with psychoactive substances, in a
psychoanalytical perspective, implies a narcissistic relationship with
the drug itself and others, the feeling of self-confidence is expected
among these patients [45]. This hypothesis is clinically represented by
the need for urgent gratification anywhere and anytime, with orality
and omnipotent components of personality [46]. Also, cluster B
personality disorders, which include narcissistic personality disorder
and antisocial personality disorders, have an important association
with the expression of substance abuse. These include personality traits
of high self-confidence, even when reality shows a more impaired patter
of adaptation to environment and relationship to others [47]. A study
conducted by Narvaez et al, showed that individuals with antisocial
personality disorders had 10.29 times higher chance of being a crack
cocaine user when compared to controls. Also, Albein-Urios et al have
demonstrated in a neuroimaging study that cocaine users with cluster
B personality disorders have a disruptive way of interpreting emotions
because of distinctive patterns of brain activation and connectivity
during maintenance and reappraisal of negative emotions, and this
is correlated to impulsivity and dysfunctional beliefs [48]. Therefore,
the drug becomes more attractive in an attempt to regulate affect, be
promptly gratified, and control aspects related to unrecognizable and
uncomfortable feelings [49]. Despite the destructive aspect of drug use,
it is also a way of finding adaptability among traumatic situations in
order to promote immediate relief of negative feelings.
It is relevant to discuss that resilience, despite being an individual
attribute, is not a static construct, and acts synergistically with
environmental factors [50]. It is also a complex construct to measure,
since it is related to individual characteristics, life experiences and
environment [51]. The Resilience Scale assesses various dimensions
including self-confidence, problem-solving skills, independence and
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determination. Presently, it is one of the few validated instruments
that evaluate different aspects that determine the ability to overcome
adversities throughout life. Thus, when resilience can override traumatic
experiences, individuals are less vulnerable to further negative events,
which may involve the severity of drug dependence. Therefore, the
knowledge that resilience is decreased among crack cocaine users, and
that the ones who suffered childhood trauma are even more vulnerable
to life stress situations, could be an important issue to the development
of strategies to increase resilience among this population.
Grassi-Oliveira et al have previously demonstrated that abuse and
neglect during childhood are important risk factors for the occurrence
of PTSD in female crack cocaine users, calling especial attention
to the role of emotional neglect. This finding was confirmed in our
study in a distinct sample. Results also showed a higher prevalence
of PTSD in crack cocaine users than in controls. Although literature
points toward a relationship between a diagnosis of PTSD and drug
abuse, the results of this study show that childhood trauma increases
the chance of developing crack cocaine dependence, regardless of
whether they had developed PTSD or not. The fact that we could not
find a direct association between PTSD and crack cocaine use could
be due to the small sample size. Still, our results corroborate the
hypothesis that abnormal development standards related to childhood
trauma, especially neglect, may increase the chance to develop drug
dependence. The understanding of risk factors within this group, as
well as the identification of patients with low resilience may benefit
future interventions, since this is a population with higher rates of
PTSD. Thus, treatment for this disorder could increase the chance of
abstinence and adherence to treatment.
The present study has a cross-sectional design and therefore does
not allow for conclusions about causality and the prognosis of those
individuals. Therefore, further investigations on this sample and
others could indicate how childhood trauma and resilience may relate
to time of relapse and adherence to treatment. Although the results
of this study corroborate the hypothesis that childhood trauma and
low resilience levels are vulnerability factors for the development of
crack cocaine dependence, some of the analyses showed no statistical
significance, probably due to the relatively small sample size, especially
among controls. Also, crack cocaine patients were hospitalized
during data collection, which may represent a higher severity of the
disorder, therefore rendering limits in transposing these results for the
outpatient population. In order to overcome cognitive impairment
due to withdrawal symptoms, interviews were performed between
the fifth and seventh day of hospitalization. However, interviews may
have had an effect on the emotional stress, hampering access to specific
trauma memories. Despite these limitations, the findings of this study
originally provide fundamental information for understanding how
resilience aspects are associated with crack cocaine dependence, as well
as its association with childhood trauma and the development of PTSD.
Understanding this model and vulnerabilities among this population
could contribute to tailor more specific strategies of prevention and
more effective intervention among crack cocaine users.

Conclusion
Crack cocaine users reported a higher score of emotional abuse,
emotional neglect, physical abuse and physical neglect when compared
to healthy controls. Also they reported to have less resilience in terms
of ability to solve situations and personal values that give meaning to
life, independence and determination, and it was inversely correlated
to childhood trauma scores. Childhood trauma was significantly
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associated with a higher chance of developing crack cocaine
dependence, regardless of whether the individual had developed PTSD
or not.
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