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ABSTRACT

Background: Maijoune poisoning in children and adolescents is a worrying public health
problem. This study analyzes its epidemiological characteristics and the factors associated with
voluntary poisoning and severity.

Methods: Retrospective descriptive and analytical study of 691 Madjoune poisoning cases in
patients aged 0 to 18 years, extracted from the database of the CENTRE ANTI-POISON ET
PHARMACOVIGILANCE MAROC (CAPM) from 2018 to 2023. Univariate analysis (chi-
square, Fisher, Mann-Whitney) was followed by multivariable logistic regression.

Results: The median age was 15 years (IQR: 10-17) and 76.5% of patients were male. The
most affected regions were Casablanca-Settat (35.6%) and Rabat-Salé-Kénitra (23.8%).
Poisoning was voluntary in 58.2% of cases (substance use: 50.4% of all cases) and accidental
in 41.8%. A severity grade > 2 was observed in 73.2% of patients; the outcome was favorable
in 96.2% of known outcomes and 2 deaths were recorded. In multivariable analysis, age > 13
years (aOR = 54.1; 95% CI: 23.7-123.3) and male sex (aOR = 1.79; 95% CI: 1.03-3.13) were
associated with voluntary poisoning. Severity was associated with age > 13 years (aOR =2.78),
admission to the emergency department (aOR = 2.08) and region.

Conclusion: Adolescents, particularly males, are the group most frequently affected by
voluntary poisoning. Prevention and education interventions targeting adolescents are
warranted; regional differences in reported cases should be interpreted with caution.
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INTRODUCTION

Maijoune is a traditional preparation widely consumed in Morocco, made of plants, dried
fruits, honey or sugar, to which cannabis is frequently added [1]. In Morocco, it has been
reported as the most frequently incriminated drug in poisonings notified to the CENTRE ANTI-
POISON ET PHARMACOVIGILANCE MAROC (CAPM) [1,2]. Its confectionery-like
appearance, sweet taste and easy availability expose children and adolescents to accidental
ingestion as well as to deliberate consumption. The onset of effects, often delayed compared
with smoking, favors repeated dosing and overdose [3,4]. Recent reviews emphasize the rising

incidence of pediatric cannabis poisoning, particularly with edible products [5].

In children, manifestations range from drowsiness and hypotonia to impaired consciousness,
respiratory depression and seizures, and may require hospitalization, including intensive care
[4,6]. However, Moroccan pediatric data remain limited, coming mainly from poison-center
series [2] and from a study of the neurocognitive sequelae of use in adolescents [1]. The aim
of this study was to describe the epidemiological characteristics of Madjoune poisoning in the
pediatric population and to identify the factors associated with voluntary poisoning and

severity, as well as its circumstances and consequences.
METHODS
Study design and population

This was a retrospective descriptive and analytical study based on the database of the CENTRE
ANTI-POISON ET PHARMACOVIGILANCE MAROC (CAPM) from 2018 to 2023. Among
the 1,845 poisonings recorded in the database, 691 cases in which the product involved was
Majjoune (all spelling variants: Maajoune, Madjoune, Maajoun, etc.) were included. Patients
were aged 0 to 18 years (120 patients, 17.4%, were 18 years old). Cases were included

regardless of the mode of reporting.
Variables

The variables analyzed were age (in years, then in three groups: <6 years, 6—12 years, >13
years), sex, region of residence (former and current administrative regions were merged into
the current regions), residence (urban or rural), place of poisoning (home or outside home),
admitting department (emergency department or other departments), circumstance (voluntary,

i.e. intentional exposure including substance use, suicide attempt and criminal administration
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by a third party, or accidental), final severity grade and outcome. Two outcomes were
considered: voluntary poisoning (versus accidental) and severity, defined as a final grade > 2

(pronounced signs or severe poisoning) versus grade 0—1.
Statistical analysis

Database labels were harmonized (spelling variants; “unknown” and “not specified” values
were considered missing). Quantitative variables are expressed as median and interquartile
range (IQR) and qualitative variables as counts and percentages, calculated on available data.
In univariate analysis, the chi-square test or Fisher’s exact test (expected counts < 5) was used
for qualitative variables and the Mann-Whitney test for age. Multivariable analysis relied on
binary logistic regression including variables with p < 0.20 in univariate analysis (complete-
case analysis). Results are expressed as adjusted odds ratios (aOR) with 95% confidence
intervals (95% CI). Model fit was assessed with the Hosmer-Lemeshow test. The significance

level was p <0.05 (two-sided). Analyses were performed with Python (SciPy and statsmodels).
Ethical considerations

The data were extracted and provided by the officials of the CAPM and were analyzed

anonymously.
RESULTS
General characteristics

A total of 691 cases were analyzed. The median age was 15 years (IQR: 10-17); 132 (19.1%)
of patients were under 6 years old, 98 (14.2%) were 6 to 12 years old and 461 (66.7%) were
13 years or older. Males predominated (521 (76.5%)). The most affected regions were
Casablanca-Settat (244 (35.6%)) and Rabat-Salé-Kénitra (163 (23.8%)). When the mode of
reporting was recorded, 55 (83.3%) of reports were spontaneous, and 502 (79.9%) of patients

were managed in the emergency department (Table 1).
Circumstances, severity and outcome

Poisoning was voluntary in 399 (58.2%) of cases, including 348 cases of substance use (50.4%
of all cases), 23 suicidal cases and 25 criminal cases (intentional administration by a third
party), the type not being specified in the remaining 3 cases, and accidental in 287 (41.8%).
The final severity grade, recorded for 522 patients, was > 2 in 382 (73.2%) (grade 3: 23 cases).

The outcome was favorable in 506 (96.2%) of patients with a known outcome, and 2 deaths
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were recorded (Table 2). Length of hospital stay could not be analyzed because too few data

were available.
Univariate analysis

Voluntary poisoning concerned older patients (median age 17 vs 8 years; p < 0.001) who were
more often male (82.2% vs 68.0%; p <0.001); it occurred less often at home (61.5% vs 77.0%;
p <0.001) and was more often managed in the emergency department (83.7% vs 75.0%; p =
0.007). Region and residence were not associated with the circumstance (Table 3). A severity
grade > 2 was associated with age (p < 0.001), region (p < 0.001), residence (p = 0.038) and
admitting department (p < 0.001) (Table 5).

Multivariable analysis

After adjustment (528 complete cases), age > 13 years (aOR = 54.1; 95% CI: 23.7-123.3; p
<0.001), age 6 to 12 years (aOR = 2.61; p = 0.045) and male sex (aOR = 1.79; p = 0.041)
remained associated with voluntary poisoning, whereas place of poisoning and admitting
department were no longer associated (Table 4; Hosmer-Lemeshow p = 0.760). For severity
(428 complete cases), age > 13 years (aOR = 2.78; 95% CI: 1.28-6.07) and admission to the
emergency department (aOR =2.08; 95% CI: 1.16-3.72) were associated with greater severity,
whereas residence in Casablanca-Settat (aOR = 0.41) or Rabat-Salé-Kénitra (aOR = 0.24) was
associated with fewer severe forms; voluntary circumstance was not independently associated

with severity (p = 0.555) (Table 5).

DISCUSSION

This study of 691 cases confirms that Madjoune poisoning mainly affects male adolescents.
The very strong association between age > 13 years and voluntary poisoning (aOR = 54.1),
with a wide confidence interval due to the small number of voluntary poisonings before 6 years
of age, indicates that accidental ingestions mainly concern young children whereas deliberate
consumption concerns adolescents, which is consistent with hospital series in which accidental
exposures involve the youngest children and intentional consumption involves adolescents
[4,7]. The independent male predominance (aOR = 1.79) suggests that recreational

consumption is more frequent among boys.

The concentration of cases in Casablanca-Settat (35.6%) and Rabat-Salé-Kénitra (23.8%) may
reflect population density, access to healthcare facilities and the quality of reporting. These
figures are raw case counts, not adjusted for regional population size, reporting completeness

or access to care, and therefore do not establish a higher regional incidence or risk. The lower
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frequency of severe forms in these two regions may also reflect different reporting and grading
practices, and this finding should be interpreted with caution. The association between severity
and admission to the emergency department is expected, since the most symptomatic patients
are more often referred there; it probably reflects referral patterns and clinical decision-making
rather than an independent risk factor. Hospital reports mostly correspond to symptomatic
forms, which exposes to an underestimation of the true incidence. The prognosis is generally
favorable (96.2% favorable outcomes among known outcomes), but a severity grade > 2 in
73.2% of patients and 2 deaths are a reminder of the potential seriousness of these poisonings

[4,5].

Our findings are consistent with earlier Moroccan poison-center data, summarized by Ait
Belcaid et al., which showed a marked male predominance (male-to-female ratio of 3.6) and a
higher risk of hospitalization below 15 years of age [1]; in our series, the male-to-female ratio
was 3.3. Beyond acute toxicity, Madjoune use in adolescents has been associated with attention
and memory impairments [1], which underlines the importance of preventing repeated

voluntary consumption.
Limitations

The limitations of this study include the voluntary-reporting origin of the data and the probable
under-reporting of mild cases managed outside healthcare facilities. Several variables were
largely incomplete (mode of reporting, origin, length of hospital stay, and final severity grade
missing for 169 patients), which restricts analyses to complete cases (428 of the 691 patients
in the multivariable severity analysis) and exposes to selection bias; patients with complete and
incomplete data were not compared. Exposure to Maajoune was based on the product recorded
in the database: the composition of the preparations, the quantities ingested, the cannabis
content and possible co-ingested substances were not available, and confirmed exposure could
not be distinguished from suspected exposure, which limits the attribution of clinical outcomes
to the preparation itself. Criminal poisonings (n = 25) were classified as voluntary according
to the database, although the child did not consent to the exposure. Grouping of administrative
regions and harmonization of free-text labels may have introduced misclassification. Finally,
the cross-sectional design does not allow causal inference (the associations observed should

not be interpreted as causal), and the confidence interval of the association with age is wide.
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CONCLUSION

Maijoune poisoning is a pediatric public health problem, with a male and adolescent
predominance and a high proportion of voluntary poisonings. Prevention and education
interventions targeting adolescents, in schools and families, are warranted, together with
improved reporting and awareness of the risks associated with the presentation of these

products.

TABLES :

Table 1: Sociodemographic characteristics and reporting modalities of the patients (N = 691)

Characteristic Value

Age, years, median (IQR) 15 (10-17)
Age <6 years, n (%) 132 (19.1%)
Age 6-12 years, n (%) 98 (14.2%)
Age >13 years, n (%) 461 (66.7%)
Male sex, n (%) [n=681] 521 (76.5%)
Casablanca-Settat, n (%) [n = 686] 244 (35.6%)
Rabat-Salé-Kénitra, n (%) [n = 686] 163 (23.8%)
Urban residence, n (%) [n = 596] 542 (90.9%)
Spontaneous report, n (%) [n = 66] 55 (83.3%)
Origin: healthcare facility, n (%) [n = 39] 36 (92.3%)
Managed in emergency department, n (%) [n = 628] 502 (79.9%)

IQR: interquartile range. Percentages are calculated on available data (n in brackets).

Table 2: Circumstances, severity and outcome (N = 691)

Variable Value
Voluntary poisoning, n (%) [n = 686] 399 (58.2%)

of which substance use, n (% of 691) 348 (50.4%)

of which suicidal / suicide attempt, n 23

of which criminal (administration by a third party), n 25

of which type not specified, n 3
Accidental poisoning, n (%) 287 (41.8%)
Final severity grade > 2, n (%) [n = 522] 382 (73.2%)
Final severity grade 3 (life-threatening), n (%) 23 (4.4%)
High risk level, n (%) [n=92] 12 (13.0%)
Favorable outcome, n (%) [n = 526] 506 (96.2%)
Deaths, n 2

Percentages are calculated on available data (n in brackets). Length of hospital stay is not presented (insufficient
data).
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Table 3: Univariate analysis of factors associated with voluntary poisoning

Factor Voluntary (n = Accidental (n = p
399) n (%) 287) n (%)

Age (years). median (IQR) 17 (15-18) 8 (3-13) <0.001

Age group (n=686) <0.001
<6 years 10 (2.5%) 122 (42.5%)

6-12 years 16 (4.0%) 80 (27.9%)
>13 years 373 (93.5%) 85 (29.6%)

Sex (n=676) <0.001
Female 71 (17.8%) 89 (32.0%)

Male 327 (82.2%) 189 (68.0%)

Region (n=681) 0.717
Other regions 158 (40.0%) 116 (40.6%)
Casablanca-Settat 146 (37.0%) 98 (34.3%)
Rabat-Salé-Kénitra 91 (23.0%) 72 (25.2%)

Residence (n=593) 0.628
Rural 33 (9.6%) 21 (8.4%)

Urban 311 (90.4%) 228 (91.6%)

Place of poisoning (n=587) <0.001

Home 211 (61.5%) 188 (77.0%)
Outside home 132 (38.5%) 56 (23.0%)
Admitting department (n=623) 0.007

Other departments
Emergency department

61 (16.3%)
314 (83.7%)

62 (25.0%)
186 (75.0%)

Chi-square or Fisher’s exact test; Mann-Whitney test for age. Percentages are calculated on available data for

each variable (n in brackets).

Table 4: Multivariable analysis (logistic regression) of factors associated with voluntary poisoning

Factor aOR 95% CI P

Age 6-12 years (ref. <6 years) 2.61 1.02-6.65 0.045
Age >13 years (ref. <6 years) 54.11 23.75-123.26 <0.001
Male sex (ref. female) 1.79 1.03-3.13 0.041
Outside home (ref. home) 1.30 0.78-2.18 0.319
Emergency department (ref. other 0.51 0.25-1.03 0.061

departments)

aOR: adjusted odds ratio; 95% CI: 95% confidence interval. Complete cases: n = 528 (325 voluntary

poisonings). Variables with p < 0.20 in univariate analysis. Hosmer-Lemeshow: p = 0.760.
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Table 5: Factors associated with severity (final grade > 2): univariate and multivariable analyses

Factor Crude OR (95% P aOR (95% CI) P
Cl

Age 6—12 years (ref. <6 years) 1.58 (0.85-2.95) 0.146 1.47 (0.69-3.11) 0.316

Age >13 years (ref. <6 years) 3.05(1.89-4.93)  <0.001 2.78 (1.28-6.07) 0.010

Male sex (ref. female) 1.18 (0.75-1.85) 0.479 — —

Voluntary circumstance (ref. 1.44 (0.98-2.13) 0.066 0.82 (0.42-1.60) 0.555

accidental)

Casablanca-Settat (ref. other 0.31 (0.19-0.53)  <0.001 0.41 (0.22-0.75) 0.004

regions)

Rabat-Salé-Kénitra (ref. other 0.20 (0.12-0.33)  <0.001 0.24 (0.13-0.46) <0.001

regions)

Urban residence (ref. rural) 0.43 (0.19-0.97) 0.043 0.76 (0.28-2.05) 0.588

Emergency department (ref. other 3.08 (1.85-5.13)  <0.001 2.08 (1.16-3.72) 0.014
departments)

OR: odds ratio; aOR: adjusted odds ratio (complete cases: n = 428, 325 severe forms; Hosmer-Lemeshow p =
0.901). Sex (p > 0.20) was not included in the model.
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