
Vol.:(0123456789)

Drugs - Real World Outcomes (2019) 6:11–17 
https://doi.org/10.1007/s40801-019-0148-2

ORIGINAL RESEARCH ARTICLE

Epidemiological Profile of Drug Overdose Reported in South‑East 
Morocco from 2004 to 2016

Karima Azekour1 · Souad Belamalem2 · Abdelmajid Soulaymani2 · Brahim El Houate3 · Bachir El Bouhali1 

Published online: 28 February 2019 
© The Author(s) 2019

Abstract
Background  Drug overdose, either accidental or intentional, is the most common cause of acute poisoning worldwide.
Objective  The aim of this study was to determine the epidemiological profile of drug poisoning recorded in the south east 
of Morocco and to identify the proportion of intentional versus accidental drug overdose.
Methods  This was an epidemiological study of 180 cases of medicinal poisoning registered with the Provincial Delegation 
of Health in Errachidia between January 2004 and December 2016. Information on demographic and drug overdose char-
acteristics was obtained from the regional poison center. Drugs were categorized according to the anatomical therapeutic 
chemical (ATC) classification system.
Results  Adults were the most affected group, with a median age of 21 years and a sex ratio of three females to every male. 
Drug poisoning mainly occurred in urban areas (83% of cases). Regarding clinical signs, 55.2% of patients presented with 
digestive signs and 27.6% with neurological signs. Other signs were also present: respiratory (5.1%), combined neurological 
and digestive (4.5%), cardiovascular (3.8%), and general (3.8%). Women represented 88.9% of those who had intentionally 
overdosed and 64.3% of those who had unintentionally overdosed. Benzodiazepine derivatives and other related drugs were 
involved in 21.5% of cases of drug poisoning, with other drugs found in patients with drug overdose as follows: paracetamol 
3.3%, ethinyl estradiol/levonorgestrel 5%, and cyproheptadine 1.6%.
Conclusion  Our results indicate that the number of reported cases of drug poisoning in south-east Morocco increased between 
2004 and 2016. The intentional use of drugs in overdose was mostly  among adults, especially women. The drugs involved 
were predominantly psycholeptic drugs, followed by analgesics. Mortality was low, but investigation in a representative 
sample will show  the real severity and outcomes of drug overdoses.
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Key Points 

Cases of intentional drug overdoses reported in south-east 
Morocco increased each year between 2004 and 2016.

Young- to middle-aged women were more frequently 
involved than men in both intentional and accidental 
drug overdoses.

Psycholeptic drugs were the most frequently involved 
drugs.
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1  Introduction

Drug poisoning (drug overdose) is the accidental or inten-
tional ingestion of sufficient drug or drugs to cause injury 
or death. This type of poisoning presents a significant risk 
to human health and a real emergency and resuscitation 
problem in many countries [1].

In 2004, the World Health Organization reported 
345,814 cases of death by poisoning worldwide, or 5.4 
deaths per 100,000 inhabitants [2]. The incidence of drug 
poisoning has increased regularly in the last 30 years, 
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rising from 1–1.5 to 5–6 poisonings per 1000 inhabitants 
in 1970 and 1990, respectively.

The incidence of drug overdoses has increased in sev-
eral countries over the past decade. Many suicide cases 
were the result of drug poisoning in England and Wales 
between 1993 and 1999 [3]. The USA is experiencing an 
epidemic of deaths attributable to drug overdose, with the 
rate of these deaths increasing by 137% since 2000 [4, 5]. 
Drugs continue to be the primary cause of acute intoxica-
tion in France [6].

Morocco is one such country concerned by this public 
health problem. Drug poisoning accounts for 23% of all 
poisoning, second only to venomous poisoning, and nearly 
52% of cases are intentional [7, 8]. Some national stud-
ies on poisonings have been conducted but have focused 
on all substances with a significant potential to cause 
harm [7–11]. No study has been undertaken in south-east 
Morocco to specifically describe cases of drug overdose. 
Health professionals have noted that the use of medicinal 
drugs in intentional poisoning has become increasingly 
common in this region and has not received due attention. 
A description of drug poisoning cases is needed.

This study aimed to describe the profile of patients 
involved in drug overdosing, quantify the proportion of 
intentional drug overdosing, and identify the most fre-
quently involved drug classes over a period of 12 years in 
the region of Errachidia.

2 � Material and Methods

2.1 � Location

This was an epidemiological study of cases of drug poi-
soning recorded between 2004 and 2016 in health services 
in Errachidia, a semi-urban region situated in south-east 
Morocco. It is considered one of the most historically 
important regions of Morocco, with little industrial devel-
opment but an important tourism sector. The 2014 cen-
sus reported that the population in this province numbers 
418,451 inhabitants, including more than 224,317 in rural 
areas. The population comprises a mixture of many ethnic 
groups, such as Arabs and Amazighs.

2.2 � Data Source

The data used for this study were derived from anonymized 
medical declaration records of drug overdose completed by 
doctors or nurses. In Morocco’s emergency service, such a 
declaration form must be completed for each patient admit-
ted to hospital because of poisoning. These declarations, 

from any health service in the region, are centralized at the 
service of health facility networks. We collected and ana-
lyzed all cases of medicinal drug overdose in the region and 
excluded cases involving other poisoning agents (chemicals, 
plants, and other toxic substances). The Health Provincial 
Delegation of Errachidia provided authorization to conduct 
the research.

2.3 � Clinical and Demographic Characteristics

Our methodology is based on a description of the sample. 
Data were recorded and analyzed in Microsoft Excel. The 
study concerned the frequency of drug overdose, evolution 
over time, sociodemographic parameters (age, sex, origin), 
specificities of intoxication (method, place, circumstances), 
clinicalQuery presentations, and patient outcomes. We con-
ducted a descriptive analysis of all variables, with quan-
titative variables expressed as mean, frequency, and per-
centage. Patient characteristics according to intentional or 
accidental overdoses were analysed using the χ2 test, and p 
values < 0.05 were considered statistically significant for 
all comparisons.

3 � Results

3.1 � Profile of Patients with Drug Overdose

Table  1 shows the distribution of drug overdose cases 
according to the epidemiological characteristics of the stud-
ied population.

Between 2004 and 2016, a total of 180 cases of drug poi-
soning were reported in the Provincial Delegation of Health 
in Errachidia, with an average rate of 14 ± 2.7 cases per 
year (range 2–40). The number of reported drug overdoses 
increased markedly between 2014 and 2016 (Fig. 1).

In the area chosen for our study, the ages of patients with 
drug poisoning ranged from 2 to 75 years, with a median age 
of 21 years. Poisoning by drugs affected all age groups but 
predominantly adult patients (54.4%), followed by adoles-
cents (27.8%) (Table 1).

The majority (82.8%) of drug poisoning cases were from 
urban areas. Drug poisoning was accidental in 101 cases 
(56.1%) and intentional in 72 cases (40%); intent was unde-
termined for seven cases (3.9%) (Table 1). In total, 96.1% 
of all drug overdose cases occurred at home. Females were 
the most affected (75 vs. 25% for males), with a sex ratio of 
three females to one male. Figure 2 shows a persistent and 
significant predominance of women in both those treated 
for intentional drug poisoning (91.7%) and in those who 
unintentionally overdosed (64.3%).
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3.2 � Clinical Characteristics

Table 1 shows the distribution of clinical signs and symp-
toms during drug intoxication in the region of Errachidia. 
Most patients with accidental drug overdose were conscious 
when admitted to the emergency service, whereas more 
patients were comatose when admitted after intentional over-
dose, which explains the high rate of hospitalization among 
these patients (Table 1).

Signs in the clinical picture were primarily digestive 
(55.2%), followed by neurological (27.6%) and respiratory 
(12.2%) signs. Other signs were also present: combination 
of neurological and digestive signs (4.5%), cardiovascular 
signs (3.8%), and general signs (3.8%) (Fig. 3).

Patient outcomes after treatment were favorable for 
98.3% of cases, whereas 1.7% of patients died. Patients 
with symptoms were treated symptomatically in 47.8% of 
cases. The aim of this type of treatment is to immediately 

Table 1   Patient characteristics 
according to intentional or 
accidental overdose

Variables Patients, N = 180, 
n (%)

Accidental, 
n = 101

Intentional, 
n = 72

χ2 p value

Age groups, years (median) 29.797 0.001
 Toddler (2.5) 16 (8.9) 16 0
 Child (9.5) 12 (6.7) 10 1
 Adolescent (17) 50 (27.8) 16 32
 Adults (47) 98 (54.4) 57 37
 Elderly (≥ 74) 1 (0.5) 1 0
 Unknown 3 (1.7) 1 2

Origin 4.906 0.297
 Rural 28 (15.5) 12 14
 Urban 149 (82.8) 86 58
 Unknown 3 (1.7) 3 0

Place of poisoning 16.195 0.003
 Home 173 (96.1) 98 70
 Job 1 (0.5) 0 1
 Unknown 6 (3.4) 3 1

Clinical status 27.607 0.000
 Conscious 104 (57.8) 70 30
 Comatose 12 (6.7) 1 11
 Dizzy 34 (18.9) 14 20
 Unknown 30 (16.6) 16 11

Hospitalized 29.090 0.000
 Yes 132 (73.3) 60 65
 No 44 (24.5) 38 6
 Unknown 4 (2.3) 3 1

Treatment 14.035 0.081
 No specific treatment 5 (2.8) 3 2
 Purifier treatment 1 (0.5) 0 1
 Evacuator treatment 45 (25) 17 27
 Symptomatic treatment 86 (47.8) 51 30
 Unknown 43 (23.9) 30 12
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Fig. 1   Distribution of drug poisoning by years
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correct a vital failure to restore or preserve homeostasis of 
the inner environment. Good symptomatic treatment is often 
sufficient to ensure a favorable outcome in many poisonings. 
A total of 25% of cases underwent evacuator treatment to 
decrease absorption of the toxic substance and the potential 
severity of the poisoning. Purifier treatments were applied 
in 0.5% and no specific treatment was administered for 
2.8%. Information on the treatment used was not provided 
for 23.9% of patients.

3.3 � Drug Involved

In total, 180 records indicated the nature of the drug taken, 
which were classified according to the first level of the 

anatomical therapeutic chemical (ATC) classification. 
As shown in Table 2, among these 180 records, the main 
drugs used in intentional and accidental drug poisoning 
were nervous system drugs, followed by drugs and medi-
cines relating to the genitourinary system, sex hormones, 
and the respiratory system. The most frequently used drugs 
were psycholeptic drugs (N05) (alprazolam, chlorproma-
zine, bromazepam, prazepam, and bromazepam), which 
were cumulatively involved in 21.5% of cases. Paracetamol 
was involved in 3.3% of drug overdoses. Antiparkinson 
drugs (N04), psychoanaleptics (N06), and antiepileptics 
(N03) were also frequently used in drug overdoses. At 5% 
of reported cases, ethinyl estradiol/levonorgestrel were the 
primary drugs related to the genitourinary system and sex 
hormones. Cyproheptadine, an antihistamine for systemic 
use, was used in 1.6% of reported cases.

4 � Discussion

The current study describes the clinical and epidemiological 
characteristics of accidental and intentional drug poison-
ing reported in the south east of Morocco. Over the period 
2004–2016, the number of drug poisoning cases reported in 
the provincial delegation of health in Errachidia increased 
year on year, which is similar to results described in other 
regions of the country [8–11]. Drug poisoning is the pri-
mary cause of poisoning in the oriental (north Morocco) and 
Marrakech–Tensift–Al Haouz (central Morocco) regions [9, 
11]. The increasing menace of drug poisoning is alarming. 
Data from the Anti-Poison and Pharmacovigilance Center 
of Morocco indicate that medicinal poisoning occupies sec-
ond place after food poisoning and excluding venomous 
poisoning [9, 10], which can be attributed to the availability 
and growing use of drugs within the population because of 
improved medical coverage and health insurance. Despite 
continuous efforts by the Ministry of Health to improve sur-
veillance systems, the number of patients with intentional or 
accidental drug overdose remains underestimated, and cases 
are still under-diagnosed and/or under-notified.

4.1 � Drug Overdose and Demographic 
Characteristics

Similar to findings from other studies [9, 12], our data analy-
sis found that adults and adolescents were most represented 
in drug poisoning (median age 21 years). We found a pre-
dominance of females in the total number of drug overdoses, 
similar to findings in other countries [6, 12–15]. We identi-
fied that a high proportion (91.1%) of intentional poisoning 
cases involved females, which contrasts with a frequency of 
52.3% reported in a national study [8]. Many studies [12–14, 
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16] have reported that drugs are being used in deliberate 
self-harming and in suicide attempts. Previous national 
studies found a transition in products used in acute poison-
ing, whereby drugs are increasingly being used in suicide 
attempts instead of the more traditional products such as 
paraphenylenediamine and toxic plants [7, 8]. This could 
be because the drugs are easy to obtain and consume and 
because of the general ignorance about the damage to be 
expected with higher doses of drugs.

Our findings about the location of drug poisoning indi-
cated it occurred more often in urban areas, which is in 
alignment with other studies [7, 8, 16, 17], but the frequency 
of overdose in rural areas is not negligible (40%). This distri-
bution is likely because the majority of the rural population 
use traditional medications, so pharmaceutic drugs are less 
present and even avoided.

4.2 � Drugs Involved

Our findings show that psycholeptic drugs predominate 
in overdoses, followed by analgesics, a pattern that differs 
from that in most western countries, where neuropsychi-
atric drugs are in second place. Benzodiazepines are the 
primary neuropsychiatric drug class involved in many poi-
soning cases [17, 18]. It should be noted that, in Morocco, 
patients require a prescription and a certified copy of their 
identification document to access most of these drugs. The 
increased prescription of psychotropic drugs and their ille-
gal sale in the contraband market may increase their misuse. 
As described in some studies, other factors may also explain 
the involvement of these neuropsychiatric drug classes, par-
ticularly psychiatric illness and socioeconomic disadvan-
tage [8, 10, 19].

Interestingly, our results indicated another drug class—
oral analgesics—was also involved in drug overdoses 
(Table 2). These drugs have few adverse effects at the rec-
ommended dose, but the level of drug overdose by analge-
sics reported in our study is  not surprising as paracetamol 
(acetaminophen) is the most common drug used for self-
poisoning in many countries. In Morocco, paracetamol can 
be purchased at a pharmacy without a prescription. As in 
other countries, a high percentage of analgesics and non-
steroidal anti-inflammatory drugs are used in drug over-
doses [14, 20].

Another underestimated drug class is exogenous estro-
gen. High doses of contraceptive pills may induce some 
serious clinical signs, including pulmonary thromboem-
bolism and cerebrovascular accidents [21–23]. Overdoses 
involving oral contraceptive pills are expected to increase in 
our country, because of the availability of the drugs. Con-
traceptive pills are the most used contraceptive method in 
Morocco, and many women use them without any medical 
advice.

Cyproheptadine is the most used respiratory system drug, 
accounting for nearly 5% of pharmacy sales in Morocco 
[24]. Some women in Morocco misuse this drug to gain 
weight, which may explain the frequent involvement of these 
drugs in overdoses [8, 25].

5 � Limitations and Perspectives

Our study includes a number of limitations. Our findings may 
underestimate the real drug overdose situation in this region. 
We recognize there is incomplete reporting of information 
on case numbers and the description of some characteristics 

Table 2   Drugs most implicated 
in overdoses

ATC​ anatomical therapeutic chemical classification

Drug class (ATC) Drug Code N = 180, n (%)

Nervous system Alprazolam N05BA12 15 (8.3)
Carbamazepine N03AF01 9 (5)
Chlorpromazine N05AA01 9 (5)
Trihexyphenidyl hydrochloride N04AA01 6 (3.3)
Amitriptyline N06AA09 6 (3.3)
Bromazepam N05BA08 6 (3.3)
Lamotrigine N03AX09 6 (3.3)
Paracetamol N02BE01 6 (3.3)
Prazepam N05BA11 6 (3.3)
Valproic acid N03AG01 6 (3.3)
Bromazepam N05BA08 3 (1.6)
Phenobarbital N03AA02 3 (1.6)

Genitourinary system and 
sex hormones

Ethinyl estradiol/levonorgestrel G03AA07 9 (5)

Respiratory system Cyproheptadine R06AX02 3 (1.6)
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related to drug overdose. Health personnel are subject to 
reporting bias, and clinical effects and medical outcomes 
recorded were limited to a general description at the organ and 
system level. We do not know whether some individuals were 
represented by multiple exposures. Finally, the main limitation 
is the small sample size, which may have inherent biases that 
may affect our results.

Our study opens the way for more investigation into 
the characterization of drug poisoning phenomena. Some 
aspects that may  be considered to focus future efforts:

•	 the use of drugs as a method of poisoning is increasing in 
this region

•	 more effort should be made to control prescription drugs, 
and guidelines should be used in the prescription of anxio-
lytic and analgesic drugs

•	 cultural and personality factors should be carefully con-
sidered because they may be responsible for some specific 
behaviors in drug overdose t.

6 � Conclusion

Drug poisoning remains underestimated but is increasing in 
number in the south east of Morocco. Women are a major risk 
group for intentional and accidental drug poisoning. Multiple 
drugs are used by individuals affected by drug overdose. The 
drug classes primarily involved in overdoses in this study were 
those acting on the nervous, genitourinary, and respiratory sys-
tems and sex hormones. More focus on and characterization 
of affected patients is needed to address the growing overdose 
problem in the south east of Morocco.
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