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Abstract
Aim: In dis study, we aimed to investigate the socio-demographic profile of Moroccan patients with comorbidity of Autoimmune diseases and problematic 
substance use, and to explore the relationship between this comorbidity, as well as to assess risk factors for problematic substance use in this category of 
patients. 
Material and MethodS: A cross-sectional study, conducted from January 2014 to December 2022 at Ar-Razi Hospital (HAS), focuses on patients with psychiatric 
pathologies comorbid with autoimmune diseases. This study was approved by the Ethics Committee of Ethics Committee for Biomedical Research at the 
Faculty of Medicine, Rabat (Date: 2022-09-24, No: 60/22).
Results: 74 participants fulfilled the criteria, mainly women (52.7%). The majority had a higher level of education (54.1%), were single (44.6%), with an 
average socio-economic level (60.8%), and had a medical history (54.1%). In terms of psychiatric illnesses, schizophrenia (41.9%) and depression (36.5%) are 
common. Autoimmune diseases include type 1 diabetes (43.8%), psoriasis (8.1%), and UC (6.8%). Approximately half had problematic substance use, mainly 
poly-addiction with alcohol, tobacco and cannabis problems. Analyses show significant differences between the groups with and without problematic substance 
use, particularly with regard to gender, medical history, medical coverage, and type of psychiatric hospitalization (p <0.05). Logistic regression indicated that 
male gender increased the risk of problematic substance use by a factor of 55, while medical history increased the risk by a factor of 2 in these patients.
Discussion: Substance use disorder is frequent in patients with autoimmune diseases for several reasons; pain, depression and anxiety which can lead to an 
addiction to certain molecules such as anxiolytics and analgesics.
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Introduction
Autoimmune diseases and problematic substance use are two 
distinct medical conditions, but there may be a relationship 
between them. Autoimmune diseases include a wide variety of 
diseases targeting many sites in the (body 1). These diseases 
reflect the breakdown of immune tolerance against self 
antigens, which attack and damage the body’s own tissues, 
organs and cells [1]. These conditions can cause chronic 
inflammation and damage to affected organs or tissues [1].
Problem substance use is a complex, chronic brain disorder 
characterized by the compulsive seeking and use of substances, 
despite the harmful consequences [2]. It is considered a disease 
because it alters the structure and function of the brain, leading 
to a lack of control over substance use [3]. The comorbidity 
between autoimmune diseases and problematic substance use 
is an emerging area of research that has attracted attention in 
recent years [4].
Research suggests that people with autoimmune diseases run 
a higher risk of problematic substance use, and vice versa4. 
Tobacco and alcohol are considered risk factors for some 
autoimmune diseases such as MS, crohn’s and type 1 diabetes 
and protective factors for other UC, lichen [4].
This comorbidity may be due to shared genetic, biological and 
psycho-sociological factors, as well as the impact of chronic 
pain, disability and psychological distress associated with 
autoimmune diseases [5].
In addition, certain medications used by patients with 
autoimmune diseases, such as analgesics to manage pain and 
anxiolytics to alleviate anxiety, may be potentially addictive, 
and may worsen the symptoms and progression of autoimmune 
diseases [6].
Although autoimmune diseases and problematic substance use 
may initially seem unrelated, there is evidence to suggest that 
they may influence each other, with chronic inflammation4the 
immunomodulatory effects of addictive substances stress 
genetic factors and clinical implications are factors that may 
contribute to this comorbidity [6].
Problem substance use in patients with autoimmune diseases 
is common. However, few publications have dealt with this 
subject in Morocco.
The aim of our study “Problem substance use in patients with 
autoimmune disease comorbid with psychiatric pathology” is to 
investigate the socio-demographic profile of Moroccan patients 
with this comorbidity and to explore the relationship between 
problem substance use and the course of autoimmune disease, 
as well as to assess the risk factors for problem substance use 
in this category of patients.

Material and Methods
Type and Population of Study
This is a cross-sectional, descriptive and analytical study.
Study Duration 
January 1, 2014 to December 30, 2022
Inclusion Criteria 
- Patients with psychiatric pathologies comorbid with 
autoimmune diseases hospitalized at the HAS from 2014 to 
2021 recruited on the basis of a dossier. 
- Age over 18.

- The diagnosis is based on the DSM 5 diagnostic criteria.
Exclusion Criteria 
- Age under 18. 
- Files with missing data
Sample size Calculation
This study will target all patients with comorbidity between 
autoimmune diseases and psychiatric disorders, including 
problematic substance use, hospitalized at the HAS from 2014 
to 2022.
Data Collection
Data were collected by means of a questionnaire that included 
sociodemographic elements, personal and family history, 
substance use and clinical data. 
It was organized around the following axes: the patient and 
his socio-economic background. We were interested in the 
patient’s age, family, and socio-professional situation. Clinical 
and therapeutic features of the disease. 
Data management and statistical analysis 
were carried out using JAMOVI software for Windows2016. 
Qualitative variables were presented as frequencies and 
percentages, while quantitative variables were presented as 
mean standard deviation (SD) or median (interquartile range, 
IQR). The Chi-square test (x2) or Fisher’s exact test were 
performed, depending on their conditions of application, to 
identify differences in proportions of categorical variables 
between the 2 groups (G1 patients with psychiatric comorbidity 
and autoimmune disease with problematic substance use and G 
patients with psychiatric comorbidity and autoimmune disease 
without problematic substance use). In addition, multivariate 
logistic regression analyses are used to identify risk factors. All 
independent variables showing a statistically significant value 
with P < 0.05 between the two groups were included in the 
multivariate logistic regression.
Ethical Approval
This study was approved by the Ethics Committee of Biomedical 
Research at the Faculty of Medicine, Rabat (Date: 2021-12-21, 
No: 69/21).

Results
Descriptive Statistics 
1. Socio-demographic characteristics 
A total of 74 participants meeting the study criteria were 
included, 39(52.7%) were women, the median age was 41 [29, 
55], more than half 40(54.1%) had a higher level of education, 
33(44.6%) were single, 45(60.8%) had an average socio-
economic level, 42(56.8%) had a profession and 40 (54.1%) had 
a medical history.
2. Characteristics of psychiatric illness 
31(41.9%) had schizophrenia, 27 (36.5%) had depression, the 
median duration of psychiatric illness was 10 [4,19], the median 
number of psychiatric hospitalizations was 1 [1, 3] and almost 
all 58(79.5%) were hospitalized at the request of a third party.
3. Characteristics of autoimmune disease  
32(43.8%) had type 1 diabetes, 6(8.1%) had psoriasis, 5(6.8%) 
had UC, median duration of autoimmune disease was 10  [11, 
47], median number of psychiatric hospitalizations was 1 [0, 1].
4. Characteristics of problem substance use 
38 (51.4%) had a problematic substance use, while 36(48.6%) 
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did not. The majority had a polyaddition, with 17.6% having a 
problematic alcohol use, 13.5% a problematic tobacco use and 
10.8% a problematic cannabis use. 
Analytical statistics
Comparing the two groups (G1 patients with psychiatric 
comorbidity and autoimmune disease with problematic 
substance use and G patients with psychiatric comorbidity and 
autoimmune disease without problematic substance use) and 
using the Chi-square (x2) or Fisher’s exact test, we find that 
there is a statistically significant difference with a P <0.05 in 
sex, medical history, medical coverage and type of psychiatric 
hospitalization.
Multinomial logistic regression 
Using multivariate logistic regression and adjusting for 
confounding factors, we conclude that male gender is a risk 
factor that multiplies the risk of problem substance use by 55, 
and that having a medical history multiplies the risk by 2 in this 
category of patients. 

Discussion
According to our descriptive results, problematic substance use 
is frequent in men (37.84%), and according to our analytical 
results, male sex is a risk factor that increases the risk of 
problematic substance use by a factor of 55 in patients 
with autoimmune diseases, in parallel with the results of the 
literature showing that problematic substance use is frequent 
in men. Substance use was considered a predominantly male 
problem, and many studies of alcoholism and drug addiction 
were conducted with a predominance of male subjects7. 
Although the incidence of autoimmune disease is higher in 
women than in men, this was shown in a Moroccan study of 
patients with autoimmune disease 8 and also in other countries.

Alcohol 
According to our results, 17.6% of patients presented a 
problematic use of alcohol with a higher frequency of diabetics 
followed by psoriasis patients, our results are close to a study 
done by P. Bento et al.9. They showed that more than half the 
insulin-dependent diabetes patients in the study sample had an 
approved history of substance use, with alcohol being the most 
commonly approved substance9.
Alcohol contains components such as ethanol and antioxidants 
and is considered a complex modulator of the immune system. 
Although it appears that high doses of alcohol directly suppress 
a wide range of immune responses, and that moderate doses 
of alcohol play a beneficial role in the immune system 10alcohol 
also modulates the hypothalamic-pituitary-adrenal axis and 
influences the function of immune cells residing in the central 
nervous system (CNS), in particular astrocytes and microglia, 
which tightly regulate the stress response10. 
The relationship between alcohol consumption and a number 
of chronic autoimmune inflammatory disorders has been 
investigated by conventional epidemiological studies, the 
results of which remain inconclusive 11Alcohol consumption 
has a significant impact on short- and long-term health 
and on the day-to-day management of insulin-dependent 
diabetes.3. Alcohol has a hypoglycaemic effect in young 
people with insulin-dependent diabetes, and is responsible for 
diabetes self-management behaviours, including changes in 
appetite, reduced self-monitoring of physiological signals and 
inconsistent monitoring of blood glucose and insulin use and is 
also associated with an increased risk of diabetic ketoacidosis 
and higher hemoglobin A1c levels which explains the negative 
impact of alcohol consumption on the evolution of autoimmune 
disease. 

Table 1. Comparison of socio-demographic characteristics between the two groups 

Features Workforce 74 No UPS= 36(48.6%) Presence of UPS=38(51.4%) P

Age (years) 41[29,55] 43[33,55.3] 38[29, 54.8] 0.303

Gender

Men 35(47.3 %) 7(9.46%) 28(37.84%)
<0.001

Woman 39(52.7 %) 29(39.2%) 10(13.51%)

Education level 

Without 1(1.4%) 1(100%) 0(0%)

0.116
Primary 4(5.4%) 4(100%) 0(0%)

Secondary 29(39.2%) 12(41.4%) 17(58.6%)

Superior 40(54.1%) 19(47.5%) 21(52.5%)

Marital status

Single 33(44.6%) 16(48.5%) 17(51.5%)

0.807
Married 30(40.5%) 5(50%) 5(50%)

Divorced 10(13.5%) 15(50%) 15(50%)

Widower 1(1.4%) 0(0%) 1(100%)

Medical coverage 

Mutualist 42(56.8%) 26(61.9%) 16(38.1%)

0.009Paying 17(23%) 3(17.6 %) 14(82.4%)

RAMED 15(20.3%) 7(46.7 %) 8(53.3%)

Socio-economic level 

Low 16(21.6%) 9(56.3%) 7(43.8%)

0.124Medium 45(60.8%) 24(53.3%) 21(46.7%)

Easy 13(17.6%) 3(23.1%) 10(76.9%)
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Tobacco 
Smoking is widespread throughout the world12 and it has 
been reported that around 1/3 of the adult population smokes 
tobacco12. the problematic use of tobacco in patients with 
autoimmune diseases is frequent, and according to several 
studies 9, 4 more than 46.8% approved of previous tobacco use, 
which parallels our findings that more than 13% of patients 
with autoimmune diseases are tobacco users. Smoking has 
been implicated in the production of numerous immune or 
inflammatory mediators, including pro- and anti-inflammatory 
cytokines17. Recently, numerous studies have demonstrated 
that smoking has considerable effects on chronic inflammation 
and autoimmunity at the systemic level 4including rheumatoid 
arthritis (RA), psoriasis, systemic lupus erythematosus (SLE).
Crohn’s disease (CD) is a chronic inflammatory bowel disease 
with obvious morbidity and is epidemiologically correlated with 
smoking.however, several studies 4 show that nicotine relieves 
haemorrhagic colitis. Furthermore, it has been suggested that 
smoking induces rheumatoid arthritis by promoting Th17 
responses via the aryl hydrocarbon receptor on human T cells 4.
Cannabis
Cannabis or cannabis sativa , also known as marijuana, 
hashish or skunk, has been consumed once in a lifetime by 
3.9% of the world’s population, according to the World Drug 
Report 14According to our results, 10.8% of patients present a 
problematic use of cannabis. These results parallel a study by 
Martin Storr et al. 15which showed that problematic cannabis 
use was found in 17.6% of IBD patients, the majority by 
inhalation (96.4%). These patients reported that cannabis 
improved abdominal pain, abdominal cramps, joint pain and 
diarrhea.
The correlation between immune response and cannabis use 
has been explored, as in the longitudinal study by Kagen et 
al.16which aimed to assess the role of cannabis consumption in 
decreasing NO production, which acts as an important mediator 
of antibacterial effects. Among the medical effects of cannabis 
consumption, anti-inflammatory properties can be explored 
therapeutically. Klein et al. 17 explored the alteration of immune 
mediators referring to the suppression of (TNF-α) and other 
cytokines such as (GM-CSF), (IL-6), (IFN-γ) and (IL-12) were 
also observed after exposure to high-affinity, psychoactive 
ligands such as cannabinoids and THC. This explains the anti-
inflammatory potential for cannabinoids, which could be useful 
in the treatment of inflammatory diseases such as rheumatoid 
arthritis, lupus erythematosus and MS.
Opioids 
Opioids are typical central analgesics, producing potent 
analgesia effective in the treatment of severe pain. In addition 
to their analgesic effects, opioids have been shown to affect 
several organs and systems, including the immune system, 
through a variety of mechanisms18

According to our results, 2.7% of patients presented with 
problematic opioid use, which contradicts the findings of the 
literature showing that problematic opioid use is frequent in 
this category of patients, especially given the chronic pain that 
accompanies autoimmune diseases6. A study by Xiwu Lin et all 
6 showed that IBD patients have a higher opioid consumption 
than patients without IBD this can lead to several complications 
6.

Features Workforce No UPS UPS presence P

Psychiatric diagnosis

schizophrenia 31(41.9%) 14(45.2 %) 17(54.8 %)

0.900

Unipolar depression 27(36.5%) 13(48.1 %) 14(51.9 %)

TOC 1(1.4%) 1(100%) 0(0%)

Bipolar disorder 6(8.1%) 3(50%) 3(50%)

Anxiety disorder 3(4.1%) 2(67.3) 1(33.3%)

Schizoaffective disorder 6(8.1%) 3(50%) 3(50%)

Type of hospitalization

HDT 58(79.5%) 32(55.2 %) 36(44.8 %) 0.015

Medical history

No 34(45.9%) 12(35.3 %) 22(64.7 %)
0.034

Yes 40(54.1%) 24(60%) 16(40%)

Surgical history

No 59(79.7%) 26(44.1 %) 33(55.9 %)
0.118

Yes 15(20.3%) 10(66.7 %) 5(33.3%)

Judicial record

No 68(93.2%) 34(50%) 34(50%)
0.195

Yes 5(6.8%) 1(20%) 4(80%)

Family history of psychiatric disorders 

No 50(67.6%) 24(48.0 %) 26(52%)

0.872Yes 24(32.4%) 12(50%) 12(50%)

Free 15(20.5%) 3(20%) 12(80%)

DIAGNOSIS of MAI

DID 32(43.8%) 13(40.6 %) 19(52.4%)

0.081

PR 4(5.5%) 1(25%) 3(75%)

RCH 5(6.8%) 4(80%) 1(20%)

SEP 2(2.7%) 1(100%) 0(0%)

SPA 2(2.7%) 0(0%) 2(100%)

BASDOW 1(1.4%) 1(100%) 0(0%)

BEHCET 5(6.8%) 4(80%) 1(20%)

CROHN 4(5.5%) 2(50%) 2(50%)

HASCHIMOTO 1(1.4%) 1(100%) 0(0%)

LUPUS 2(2.7%) 0(0%) 2(100%)

CELIAC DISEASE 4(5.5%) 3(75%) 1(25%)

PEMPHIGUS 1(1.4%) 1(100%) 0(0%)

PSORIASIS 6(8.1%) 0(0%) 6(100%)

PTI 1(1.4%) 1(100%) 0(0%)

SARCOIDOSIS 1(1.4%) 1(100%) 0(0%)

VITILIGUO 1(1.4%) 1(100%) 0(0%)

Table 2. Comparison of the characteristics of autoimmune 
disease and psychiatric illness between the 2 groups

Features
Confidence interval

Lower Upper P Odds ratio

Gender

Men - Women 1.832 6.196 < .001 553.885

Medical history

Yes - No 1.577 7.664 0.009 1.928

Medical coverage

Paying/mutualist -0.933 2.942 0.310 27.309

RAMED/mutualist -3.410 0.845 0.237 0.2773

Type of hospitalization:

Free /HDT -0.299 4.331 0.088 75.082

Table 3. Multivariate analysis between the two patient groups
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Not all opioid drugs share the same immune profile; some 
opioids appear to have no effect on immune function, while 
others tend to be immuno-suppressive or immuno-stimulatory.
This is probably due to a combined effect of the direct effects 
of opioid drugs on the immune system, indirect in vivo effects 
involving centrally mediated mechanisms and the systemic 
production and release of immunomodulatory mediators 18.
There are many examples showing that individual opioids can 
affect the immune system in different ways. Short-term, low-
dose administration of opioids appears to have a positive impact 
on the immune system. Comparatively, long-term, high-dose 
administration has a negative impact18. Furthermore, opioids 
play a different role in inflammation, the cancer process and 
addiction due to their different effect on the immune system. 
On the one hand, they could prevent inflammation, inhibit 
tumor growth and improve addiction. On the other, they could 
aggravate the inflammatory response, help the tumor evade 
immunosurveillance, induce addiction and increase the rate of 
infection18 which explains the negative impact of problematic 
opioid use on the evolution of autoimmune diseases.
Cocaine
Cocaine is one of the most commonly abused drugs in Western 
societies, representing a major public health problem, the 
development and persistence of cocaine-related addictive 
behaviours appear to result from a complex interaction between 
the central nervous system (CNS), the immune system and the 
environment19. According to our results, 2.7% of our patients 
presented with problematic cocaine use, and according to the 
literature, this comorbidity is present and may increase, in 
parallel with alcohol consumption, the risk of exocrine pathology 
and islet amyloid deposition in type 1 diabetic donors.19. Cocaine 
consumption can interfere with cytokine production and release, 
suggesting its immunomodulatory role20 . In addition, abuse 
of cocaine and other psychostimulants leads to an imbalance 
between pro- and anti-inflammatory responses, resulting in 
exacerbated neuroinflammation 20. A growing body of evidence 
suggests that cocaine is recognized by the immune system as 
a foreign xenobiotic component, triggering pattern recognition 
receptors (PRRs). This mechanism induces activation of the 
innate immune response and modulates the nuclear factor κB 
(NFκB) signaling pathway, Cocaine-induced neuroinflammation 
plays an important role in the pathophysiology of drug addiction. 
Evidence suggests that the immune response contributes to the 
consolidation of memory related to place preference behavior 
underlying cocaine administration in mice, this explains the 
negative impact of problem cocaine use in patients with auto-
immune disease.
Benzodiazepine
Benzodiazepines are drugs used to treat anxiety, epilepsy, 
muscle spasms, alcohol withdrawal, palliative care, insomnia 
and sedation. In the USA and UK, around 2% of the general 
population have taken benzodiazepines for 12 months or more 
and their use is even more widespread in elderly patients 
(up to 10%) 22. Moreover, they are the most commonly used 
sedatives in critically ill patients. To produce their clinical 
effects, benzodiazepines allosterically modulate γ-amino-
butyric acid type A (GABA A ) receptors by sensitizing them 
to GABA23.according to our results, 4.1% of patients present 
with problematic benzodiazepine use, and this can be explained 

by the impact of chronic illness on the quality of life of these 
patients, who present a high frequency of the development of 
anxiety disorders.24.
The effect of benzodiazepines on the immune system is 
little known, and according to researchers, diazepam is 
an in vitro inhibitor of phagocytic functions and antibody 
synthesis, its action being mediated by specific receptors on 
immunocompetent cells. In contrast, alprazolam enhances 
the antibacterial activity exerted by normal human peripheral 
blood T lymphocytes in vitro, diazepam appeared to counteract 
endogenous regulation of GABA A receptor activity to increase 
susceptibility to infection via activation of GABA A receptors 
containing the α1 subunit. Activation of GABA A receptors on 
macrophages leads to cytoplasmic acidification and impaired 
anti-pathogen responses. Research  25highlight the regulation 
of macrophage function by GABA A receptor signaling and 
the potential damage of benzodiazepine exposure during 
pneumonia25This could explain the impact of problematic 
benzodiazepine use on the evolution of autoimmune disease.
Conclusion 
Problem substance use in patients with autoimmune disease 
is common and can be explained by several theories, chronic 
pain poor quality of life, the role of immune dysfunction and 
the immunomodulatory effect of addictive substances, further 
research is needed to fully understand the nature of the 
relationship and to open up new possibilities for therapeutic and 
preventive interventions that are informed by the underlying 
pathogenesis of this complex comorbidity.
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