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Abstract 

Background Risk‑taking behaviors are associated with attention‑deficit hyperactivity disorder (ADHD) and substance 
use disorder (SUD). Individuals with both diagnoses have been reported to have an earlier onset, a longer course, and 
greater severity, with more relapses and greater difficulty remaining abstinent.

The current study was assessing females seeking treatment for SUDs for the presence of comorbid ADHD, to inves‑
tigate the association between severity of SUD and co‑occurring ADHD symptoms and to examine related risk 
behaviors. Therefore, thirty female patients were enrolled, and demographic data was collected. Participants were 
interviewed by SCID I, addiction severity index, Arabic‑translated and validated version of the adult ADHD Self‑Report 
Scale Barratt Impulsiveness Scale Version 11, and Arabic version of the Adult Scale of Hostility and Aggression.

Results Thirty female patients were included in the study, and 33.3% had extreme severity, on the addiction sever‑
ity index scale. Fifteen patients had ADHD symptoms; 33.3% had high likely scores, according to Adult ADHD Self‑
Reported Scale (ASRS). There is a significant difference regarding the age of onset of substance use and smoking 
(P = 0.029), first sexual activity (P = 0.002), number of sexual partners (P = 0.009), impairment in employment, and 
family and social relationships items (P = 0.024, P = 0.028, respectively) in SUD patients with ADHD symptoms than in 
SUD patients without ADHD symptoms.

Conclusion Female patients diagnosed with adult ADHD have an earlier age of smoking and substance use, hav‑
ing first sexual activity at younger age, and having more sexual partners with more employment, family, and social 
relationship problems.
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Background
Attention-deficit hyperactivity disorder (ADHD) is one 
of the mental disorders that could be present co-mor-
bidly in around 30% of substance use disorder (SUD) 
patients. It is associated with an earlier onset, a shorter 
period between the first use of a substance and develop-
ing a fulminate SUD, more severe, and chronic course of 
SUD with poorer prognosis [1–3].
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A link was found between childhood ADHD and 
early SUD in youth and young adults [4, 5], in which 
it could persist and affect between 35 and 80% in their 
adulthood [6–8].

Moreover, it was found that the risk of SUD could be 
twice as high among people with ADHD and four times 
as high among those with ADHD and comorbid con-
duct disorder [9, 10].

In addition, there was a researcher’s argument that 
this is due to genetics, as the genetic pathways respon-
sible for ADHD are the same as those involved with 
SUD [11]. The dopamine receptor gene (DRD2) is asso-
ciated in both ADHD hyperactive impulsive type and 
in SUD [12]. However, this theory need to be balanced 
with results of a large multisite study indicating that 
there is completely different neurocircuitry involved in 
both disorders [13].

On the other side, other researchers found that others 
reported using substance to in order to attenuate their 
moods, help them to sleep, and improve their attention 
and executive functioning [14].

Although ADHD is more common in males than in 
females, studies indicate that females with ADHD are 
slightly more likely to have comorbid SUDs than males 
with ADHD [15].

The true problem is that impulsivity and consequent 
risk-taking behaviors including unsafe sexual practices 
[16] and risky driving behaviors [17, 18] are associ-
ated with both disorders and still there is not enough 
data in literature on whether ADHD compounds to the 
increase in risk-taking behavior or it is related to the 
SUD. Simply, impulsivity is a core diagnostic feature of 
the hyperactive-impulsive and combined presentations 
of ADHD and may be a determining factor in the initia-
tion and maintenance of substance use [19].

Adding on, ADHD is considered an independent pre-
dictor of an earlier initiation of sexual activity, more 
sexual partners, and a higher frequency of casual, 
unprotected sex [20]; it is associated with high-risk 
and aggressive driving [21] and a higher rate of motor 
vehicle accidents [22]. Moreover, it increased the risk of 
blood-borne virus (BBV) transmission through unsafe 
drug injection in SUD [23].

Despite the well-documented association between 
ADHD and SUD, little attention was provided to this 
association and so this study aimed to ascertain the 
presence of comorbid ADHD symptoms among females 
seeking SUD treatment, in addition to investigate the 
association between severity of substance use disor-
der and co-occurring ADHD symptoms and to exam-
ine related sexual and risk behaviors in females seeking 
treatment for SUD with co-occurring symptoms of 
ADHD.

Methods
Study design
An approval was obtained from the ethical committee of 
the Department of Neuropsychiatry, Ain Shams Univer-
sity and the Addiction Treatment Center, at El Abbasya 
Mental Health Hospital.

A written informed consent was included in the study 
explaining in details the study design and aim prior to 
enrollment. Patients could terminate their participation 
at any time they desired without justification. Confidenti-
ality of information was assured, and they were informed 
that this study could be used for scientific publication 
without the disclosure of the participants’ personal 
identity.

The study was a cross-sectional, hospital-based study, 
conducted from September 2017 till August 2018. A 
sample was selected from inpatient addiction treatment 
department in Abbasia Mental Health Hospital.

Participants
Thirty female patients diagnosed with SUD accord-
ing to the Structured Clinical Interview for Diagnostic 
and Statistical manual of mental disorders-IV (SCIDI) 
were included and divided into two groups, in which 15 
patients were diagnosed with SUD only and the other 15 
were diagnosed with SUD and co-morbid ADHD. The 
sample size was calculated using an online calculator, 
where for a 95% confidence level and a margin of error 
5 [24].

Their age ranged from 21 to 40  years old, with more 
than 15  days of abstinence. Patients who were diag-
nosed with other psychiatric disorders other than ADHD 
or SUD, and physical and neurological diseases were 
excluded from the study.

Sampling method
A convenient sample was selected from the inpatients 
in the addiction department at Abbasya Mental Health 
Hospital. Patients fulfilling the inclusion criteria and 
agreed on participating in the study were included.

Study tools
A semi-structured psychiatric interview designed by El 
Abbasya Mental Health Hospital which included soci-
odemographic data of the participants (age, sex, educa-
tional level, marital status, and occupation), history of 
present illness, past medical, psychiatric history, and sex-
ual history and family history as well. A full medical his-
tory and examination (general, cardiological, chest, and 
neurological examination) were performed to detect any 
neurological or chronic medical condition to be excluded 
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from the study. Urine toxicology screen for alcohol, 
methamphetamine, tramadol, tetrahydrocannabinoides, 
opioids, benzodiazepines, and cocaine were done.

All subjects of the study were assessed using the follow-
ing tools:

– SCID I: diagnostic tool [25]. It is considered the 
standard interview to verify diagnosis in clinical trials 
and is extensively used in other forms of psychiatric 
research. The Arabic Version was used [26].

– Addiction severity index (ASI) [27]. It is a semi-struc-
tured interview designed to address seven potential 
problem areas in substance-abusing patients: medical 
status, employment and support, drug use, alcohol 
use, legal status, family/social status, and psychiatric 
status. The Arabic version was used [28].

– Arabic-translated and validated version of the adult 
ADHD Self-Report Scale (ASRS-v1.1) Symptom 
Checklist [29]. It is used to screen for adult ADHD 
symptoms. The Arabic version [30] was used as 
participants were asked to reflect upon their usual 
behavior rather than a behavior attributed to their 
drug use.

– Barratt Impulsiveness Scale Version 11 (BIS) [31]. It 
include questions to assess risk-taking behaviors. It is 
is a gold-standard measure that has been influential 
in shaping current theories of impulse control and 
has played a key role in studies of impulsivity and its 
biological, psychological, and behavioral correlates. 
Arabic version test was applied [32].

– Arabic version of the Adult Scale of Hostility and 
Aggression [33]. It is an instrument for measuring 
aggressive and hostile behavior in adults. The scale 
consists of four subscales including: verbal aggres-
sion, physical aggression, hostile affect, and anger. 
The Arabic version was applied [34].

Data management and analysis
Data were revised, coded, and entered on a computer and 
analyzed using SPSS package version number 20. Quan-
titative data were described as mean, standard deviation 
(± SD), and range for parametric numerical data, while 
median and interquartile range (IQR) for non-parametric 
numerical data. Student T test was used to assess the sta-
tistical significance of the difference between two study 
group means. Mann–Whitney test (U test) was used 
to assess the statistical significance of the difference of 
a non-parametric variable between two study groups. 
Fisher’s exact test was used to examine the relationship 
between two qualitative variables when the expected 
count is less than 5 in more than 20% of cells. Qualitative 

data were expressed as frequencies (n) and percentage 
(%).

Results
Descriptive data
Socio‑demographic characteristics
Thirty female patients were included. The age of the 
patients ranged from 21 to 40 years old with a mean of 
23.6 ± 2.6  years. Fifteen of them were single (50%), 11 
were married (36.7%), and 4 were divorced (13.3%).

The clinical characteristics of the study sample
Family history
Seventeen patients had no family history of psychiatric 
illness while 5 patients (16.7%) had family history of SUD 
and another 5 patients (16.7%) with mood disorder while 
3 patients (10%) had family history of ADHD.

Type of substance use
Twenty five patients (83.3%) were abusing tetrahydrocan-
nabinoids while 5 patients (16.7%) were abusing synthetic 
cannabinoids. On the other hand, 24 patients (80%) 
were abusing alcohol. Opiates was abused by 15 patients 
(50%). yet, 9 patients (30%) were abusing tramadol, and 7 
patients (23.3%) were abusing pregabline, with total of 28 
patients that were polysubstance abusers.

Age of onset of substance use and smoking
The mean age of onset of substance use was 15.5 ± 2.6, 
and the mean age of onset of smoking was 13.5 ± 3.

Psychometric assessments
Addiction severity index
On the other side, the patients were interviewed with 
addiction severity index scale, 10 patients (33.3%) had 
extreme severity, 12 patients (40%) had considerable 
severity, 6 patients (20%) had mild severity, and 2 patients 
(6.7%) had slight severity and not problematic enough to 
affect their life socially or financially.

According to the addiction severity index items, con-
siderable health/medical problems were reported in 
10 patients (33%); considerable employment problems 
affecting their work, financial situation, and support sta-
tus were affected in 16 patients (53.3%). Moving to drug 
and alcohol abuse and relapse item, 12 patients (40%) had 
considerable problems related to daily doses of substance 
use, hospital admission, and trials of abstinence and 
relapses. Considerable legal problems were detected in 
10 patients (33%), while 12 patients (40%) had mild prob-
lems as they got involved in illegal activities for profit (sex 
trading; activities that involve providing sexual services 
for money, selling stolen gods, stealing). Furthermore, 
considerable problems in family and social relationships 
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were found in 12 patients (40%), while 10 patients (33%) 
had severe problems.

Adult ADHD self‑reported scale
Through the study, 15 patients had ADHD symptoms; 
33.3% had high likely scores on ADHD symptoms 
according to adult ADHD Self-Reported Scale (ASRS) 
and 16.7% had likely scores on the same scale.

Assessment of risk behavior

Full sexual history from the patient by semi‑structured 
psychiatric interview designed by El Abbasya Mental 
Health Hospital The mean age of first sexual activity 
was 16.8 ± 2.1 years, and the number of sexual partners 
till the time of the study is 3 ± 2–5 partners. Sexual activ-
ity was defined by any activity—solitary, between two 
persons, or in a group—that induces sexual arousal [35].

Barratt Impulsiveness Scale and the Adult Scale of Hostil‑
ity and Aggression On Barratt Impulsiveness Scale and 
the Adult Scale of Hostility and Aggression, 22 patients 
(73.3%) were severely impulsive and 8 patients (26.7%) 
were moderately impulsive, while when interviewing 
with the Adult Scale of Hostility and Aggression, it was 
found that 43.3% physical aggression and 63.3% had ver-
bal aggression. Forty percent had moderate degrees of 
anger, and 56.7% had severe anger. On the other hand, 
46.6% showed mild hostility.

Comparisons between SUD patients with the ADHD 
symptom group and SUD patients without the ADHD 
symptom group
Sociodemographic data and clinical variables (family history, 
type of substance of abuse, and age of onset for substance 
and smoking)
Through the study, a non-statistical significance was 
found on comparing socio-demographic data, family his-
tory, and type of substance abuse except for synthetic 
cannabinoids in SUD patients with the ADHD symp-
tom group as statistically it approached significance 
(P = 0.042) (Table 1).

There was a significant difference regarding the age 
of onset of substance use and smoking as SUD patients 
with the ADHD symptom group started their substance 
use earlier than SUD patients without the ADHD symp-
tom group with the mean age of 14.5 and 16.5, respec-
tively, and start smoking (nicotine use) at the mean age of 
12 years (earlier by 2 years than SUD patients without the 
ADHD symptom group) (P = 0.029) (Table 2).

Addiction severity index components and total score
Statistical significance was found in SUD patients with 
the ADHD symptom group as they had more severe 
impairment in employment, and family and social rela-
tionships items than SUD patients without the ADHD 
symptom group as measured by addiction severity index 
(P = 0.024, P = 0.028, respectively) (Table 3).

Table 1 Comparison between SUD patients with ADHD symptoms group and SUD patients without ADHD symptoms group

THC Tetrahydrocannabinoids

SUD patients with the ADHD 
symptom group

SUD patients without the ADHD 
symptom group

Fisher’s exact test

N % N % p value Sig

Alcohol 13 86.7% 11 73.3% 0.651 NS

Opiates 7 46.7% 8 53.3% 1.000 NS

THC 12 80.0% 13 86.7% 1.000 NS

Pregabalin 5 33.3% 2 13.3% 0.390 NS

Tramadol 6 40.0% 3 20.0% 0.427 NS

Synthetic Cannabinoids 5 33.3% 0 0.0% 0.042 S

Table 2 Comparison between SUD patients with the ADHD symptom group and SUD patients without the ADHD symptom group as 
regards age of onset for substance use and smoking

SUD patients with the ADHD 
symptom group

SUD patients without the ADHD 
symptom group

T test

Mean  ± SD Mean  ± SD p value Sig

Age of onset of substance use 14.5  ± 1.9 16.5  ± 1.9 0.029 S

Age of onset of smoking 12  ± 1.9 14  ± 1.9 0.029 S
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While non-statistical significance between both groups 
as regards health/medical status, legal status, alcohol, and 
drug components of addiction severity index. Although 
non-statistical significance was found in addiction sever-
ity index, SUD with the ADHD symptom patient group 
were higher in extreme severity with 53.3% in contrast 
to 13.3% for SUD patients without the ADHD symptom 
group.

Assessment of risk behaviors including sexual risk behavior, 
Barrett impulsiveness scale and the adult scale of aggression 
and hostility scale
There is a statistical significant difference regarding the 
age of onset of first sexual activity (P = 0.002), number 
of sexual partners (P = 0.009) as SUD patients with the 
ADHD symptom group started their sexual activity at an 
earlier age than SUD patients without ADHD symptoms 
group with mean age of 15.7 and 17.9, respectively, and 
had more sexual partners than SUD patients without the 

ADHD symptom group who has a mean number of part-
ners of 5 and 3, respectively (Table 4).

Regression analysis of sexual risk behavior was done 
and showed that co-occuring of ADHD with SUD was 
predictive of having first sexual activity at younger age 
and having more sexual partners.

There was no statistically significance between SUD 
patients with the ADHD symptom group and SUD 
patients without the ADHD symptom group regarding 
impulsivity, type of aggression, and hostility.

Discussion
The relation between ADHD and substance use disorder 
was previously studied. Impulsivity and consequent risk-
taking are features of both ADHD and SUD [36].

In this study, the mean age was 23.6  years, as early 
adulthood is the most common age group to seek treat-
ment in hospital. Fifty percent of patients were single 
with no statistical significance between SUD patients 
with the ADHD symptom group and without the 

Table 3 Comparison between SUD patients with the ADHD symptom group and SUD patients without the ADHD symptom group as 
regards addiction severity index components

SUD patients with the ADHD 
symptom group

SUD patients without the ADHD 
symptom group

Monte Carlo test

Mean N SD % Mean N SD % p value Sig

Health No 3 20% 2 13.3% 0.436 NS

Slight 7 46.6% 5 33.3%

Mild 0 0.0% 3 20%

Considerable 5 33.3% 5 33.3%

Severe 0 0.0% 0 0.0%

Employment No 0 0.0% 1 6.7% 0.024 S

Slight 0 0.0% 2 13.3%

Mild 1 6.7% 0 0.0%

Considerable 6 40.0% 10 66.7%

Severe 8 53.3% 2 13.3%

Drug and alcohol No 0 0.0% 0 0.0% 0.135 NS

Slight 0 0.0% 1 6.7%

Mild 2 13.3% 5 33.3%

Considerable 5 33.3% 7 46.7%

Severe 8 53.3% 2 13.3%

Legal No 1 6.7% 1 6.7% 0.586 NS

Slight 1 6.7% 3 20.0%

Mild 5 33.3% 7 46.7%

Considerable 6 40.0% 4 26.7%

Severe 2 13.3% 0 0.0%

Family and social No 0 0.0% 0 0.0% 0.028 S

Slight 0 0.0% 2 13.3%

Mild 4 26.7% 2 13.3%

Considerable 3 20.0% 9 60.0%

Severe 8 53.3% 2 13.3%
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ADHD symptom group. However, Arabgol et  al. and 
Ohlmeier et al. found higher rates of divorce and sepa-
ration among patients diagnosed with ADHD and SUD 
[37, 38].

Parellel to Molina et  al. and Wilens et  al., nicotine 
dependence was found earlier in patients with ADHD 
symptoms (12  years old) than in patients with SUD 
only (14 years old) which could be suggestive that con-
sidering smoking in early age with ADHD symptoms 
a higher risk for development of SUDs as biologically, 
nicotine exposure may make the brain more susceptible 
to later behavioral problems and SUDs [39, 40].

In concordance with Chilcoat et  al., Kim et  al., 
Abdelkareem et al., and González et al., statistical sig-
nificance was found as regards the mean age of onset 
for substance in patients with ADHD symptoms 
14.5 ± 1.9 years while in patients without ADHD symp-
toms was 16.5 ± 1.9 years. This can be explained by the 
fact that some substances are used as self-medication at 
first in ADHD patients [41–44].

Among the study sample, the most abused substances 
were cannabis, alcohol, and opiates (83%, 80%, 50%), 
although all SUD patients with ADHD symptoms were 
abusing more than one substance as cannabis and opi-
ates were the most commonly reported drugs of abuse 
among Egyptians since the early 1990s [45]. Hamdi 
et  al. concluded that Cannabis was the drug mostly 
misused in Egypt and alcohol the second [46].

The use of synthetic cannabinoids (SC) was statis-
tically significant among SUD patients with ADHD 
symptoms (P = 0.042) as it become increasingly popu-
lar in the last few years, especially among adolescents. 
Moreover, Zehra et  al. found that ADHD is overrep-
resented in patients with substance use across adoles-
cents using synthetic cannabinoids [47] and Köck et al. 
mentioned that ADHD patients have higher use of nic-
otine, alcohol, and illicit drug [48].

Regarding the addiction severity index (ASI) scale 
results, there were no statistically significant differ-
ences in the total score between both groups, although 

more than 50% of SUD patients with ADHD symptoms 
scored extreme on total ASI.

However, there was statistical significance on compar-
ing both groups as regards employment/financial support 
and family/social relations which could affect the oppor-
tunities of recovery and social reintegration, coping abili-
ties, and frustration tolerance. In line with this, Faraone 
et al. reported that having ADHD symptoms among her-
oin-dependent patients was significantly associated with 
unemployment status [49].

On the other hand, statistical significance was found 
among SUD patients with the ADHD symptom group 
who initiated sexual acts at earlier age of 15.7  years 
(P = 0.002) and more partners with a median of 5 part-
ners (P = 0.009).

The number of sexual partners and the age of onset of 
the first sexual activity were predictive of having ADHD 
symptoms which was in alliance with Abrantes et al. [20]. 
Monawar et al. reported ADHD as a predictor of an ear-
lier initiation of sexual activity, more sexual partners, and 
a higher frequency of casual, unprotected sex [50].

In the current study, scoring on Barrett impulsivity 
scale (BIS) showed that more than 70% scored severe 
yet with no statistical significance between both groups. 
Higher percentage in patients with ADHD symptoms 
(87%) was severe, and 60% in the SUD patients without 
the ADHD symptom group was severe. This may be as 
ADHD could be an adding factor for impulsivity, and 
females with ADHD are more inattentive than hyperac-
tive. Similar to Ortal et  al. agreed that high impulsivity 
in children with ADHD plays a key role in their vulner-
ability to SUD, and it was concluded that different impul-
sivity constructs operate independently and interact with 
each other to affect adult risk taking behavior and SUD in 
patients with childhood ADHD [51].

In contrast to Cleo et al. and Filiz et al. in another study 
using BIS, total BIS scores were statistically and signifi-
cantly correlated with total ASRS and patients had higher 
rates of comorbid ADHD and impulsivity scores than 
healthy controls [52, 53].

Table 4 Comparison between SUD patients with the ADHD symptom group and SUD patients without the ADHD symptom group 
regarding sexual risk behaviors

T t test,

M Mann–Whitney test

SUD patients with the ADHD 
symptom group

SUD patients without the ADHD 
symptom group

Test of sig Sig

Mean
Median

SD
IQR

Mean
Median

SD
IQR

Age of first sexual activity 15.7 1.9 17.9 1.8 0.002 (T) S

Number of sexual partners 5 3–6 3 2–3 0.009 (M) S
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Regarding hostility and aggression scale, more than 
95% of the study group ranged between no hostile actions 
to mild, also 100% were verbally aggressive and more 
than 83% were physically aggressive, and 100% of the 
study group had anger issues yet with no statistical sig-
nificance between both groups. Barkley et al. agreed that 
patients with both diagnoses of SUD and ADHD had 
symptoms such as irritability, impatience, anger, low frus-
tration threshold, and reactive aggression which greatly 
increase the risk for coercive, oppositional interchanges 
[54]. Together with Bácskai et al. illustrated that patients 
who screened positive for ADHD had significantly higher 
severity of overall trait aggression, physical, and verbal 
aggression [55].

Although ADHD compromises SUD treatment reten-
tion and outcomes, SUD treatment services do not typi-
cally screen for adult ADHD [56]. As ADHD is also likely 
to elevate risk-taking and consequent harm among those 
with SUD, routine screening for ADHD at treatment 
intake, further assessment if ADHD is indicated and 
interventions to manage risk-taking are strongly recom-
mended [36].

Limitations
The small sample size of the study and not randomized 
sampling in which the results could not be generalized 
are the limitations of the study. Moreover, the whole sam-
ple did not use the same substance; thus, the difference in 
substance abused could contribute to the results. On the 
other hand, stigma for the substance use disorder among 
females made it hard for many females to participate in 
the study.

Conclusions
The presence of adult ADHD symptoms significantly 
affects the course of substance use disorder in females 
and increases risk-taking behavior. Female patients diag-
nosed with adult ADHD have an earlier age of smoking 
and onset of substance use compared to those without 
ADHD, showing more employment, family, and social 
relationship problems as assessed.

Having adult ADHD with SUD in females was con-
sidered a predictor of having a first sexual activity at 
younger age and having more sexual partners compared 
to those without ADHD.
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