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ABSTRACT: The present study aimed at verifying the impact of a Moroccan strategy
against scorpion stings and, specifically, at identifying the epidemiological features of
the patients envenomed or just stung by scorpions. The investigation included 4089
patients from a province of Morocco which were evaluated over three years (2001,
2002 and 2003). Most stings occurred during the hot period and mainly at night
(between 6:00 p.m. and 12:00 p.m.). The average incidence was 2.8‰, the average
age of the patients was 26.7±18.2 years, and the envenomation rate was 6.7%.
Mortality rate was 0.05‰, and average lethality rate was 0.7%. Analysis of variance
showed that young age, symptoms at admission, and long time elapsed between
sting and admission were correlated with poor outcome. Comparison among data of
the three years revealed an increasing number of reported cases and decreasing
morbidity and mortality.
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INTRODUCTION
Scorpions play an important role in cases of severe human toxicity in Morocco.
Previous epidemiological studies showed that scorpion stings accounted for 30% of
all the envenomation cases reported to the Poison Control Center of Morocco
(CAPM) and mainly occurred in South and Central South provinces of the country,
where the highest mortality rate (up to 53‰) has been reported.
Ninety percent of the fatal victims were younger than 10 years old (24). According to
data from the national strategy against scorpion stings, approximately 25000 stung
patients are currently recorded every year in Morocco.
In other North African countries, besides Morocco, the genera Androctonus and
Buthus are most frequently involved in scorpion stings. Androctonus species, which
are considered very aggressive to humans, are responsible for the highest
envenomation frequency and severity; they are endemic and well adapted to the
presence of humans. Androctonus mauretanicus mauretanicus is the most lethal
scorpion species in Morocco (22). One component of the national strategy against
scorpion stings is an information system which was established, based on a national
records and hospitalization files, to trace morbidity and mortality indicators. The
present study aimed at investigating such indicators using the national records from
Khouribga province, Morocco, over 3 years (2001, 2002 and 2003) as well as at
describing the province specific epidemiological map, defining the disease prognosis,
and, finally, assessing the impact of the national control strategy on scorpionism.

MATERIALS AND METHODS
Study Area and Population
Khouribga is a province located in central Morocco in Chaouia-Ourdigha plain, 750
meters above sea level (Latitude: 32°55’N; Longitude: 6°40’W) showing temperate
climate. Other towns representative of this region (Oued Zem and Bejaad) were also
evaluated. Thus, the total sample (492000 in 2001; 493000 in 2002; and 494000 in
2003) corresponded to 116 inhabitants/km2 and 1.65% of the whole country (Source:
National Administrative Department of Statistics).

Epidemiological Data
Children and adults who were stung by scorpions between 2001 and 2003 and
sought medical aid at the hospitals of the cities mentioned above were included in
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the study. Information about all patients was obtained from Morocco’s National
Record. Clinical and epidemiological data were recorded, including characteristics of
the stings, time elapsed between sting and admission to the hospital, clinical severity
score at admission (based on local and systemic signs of envenomation), follow-up
length, treatment received, complications and outcome of the cases as well as
referrals.
Clinical severity was assessed according to Abroug's classification (3), which is easy
to sort the envenomation cases and to compare the severity classes with literature
data. Thus, in the present study the severity classes were defined as following:
Severity class I: local symptoms; severity class II: thrill, hypersudation, nausea,
vomiting, diarrhea hypertension and priapism; and severity class III: cardiovascular
and/or respiratory and/or neurological symptoms

Data Analysis
The program Microsoft Office Excel was used to compare valid information about the
patients and the descriptive analysis was performed using the programs
STATISTICA and EPI INFO 6. Statistical analysis was carried out using the Chisquared test for independence (χ2) or analysis of variance (F). In case of significant
differences, intragroup comparison was made using the Duncan’s test to determine
the number of subgroups for each parameter. Values of p lower than 0.05 were
considered statistically significant.

RESULTS
Over the three years of investigation, 4089 data about scorpion stings were collected.
The frequency of victims increased year after year and the incidence was 2.76‰.
The mean age of the patients was 26.7 years (Standard Deviation: 18.2; age range:
1-97 years). The age group 1-15 years represented one third of cases; the group 2030 years, 779 cases; and the group <1 year, 25 cases. The group <30 years was the
most affected, which corresponded with the demographic profile of the country; 33%
of the patients were 15 years old or younger.
The male/female ratio was 0.92, confirming that scorpions sting at random,
independent of sex.
Stings were mainly observed between May and September with a peak in July
(29.8%) and an incidence of 2.4‰. Forty-three percent of the stings occurred
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between 6:00 p.m. and 12:00 p.m. The average time elapsed between sting and
admission to hospital (TPP) was 1.5h (Standard Deviation: 28min or 0.46h; time
range: 10min – 24h). The majority of victims (91.4%) arrived at the hospital in less
than three hours after the accident. Most patients were admitted to the central
hospital in Khouribga (40%) and 6.6% were referred to the same hospital, mainly
from Oued Zem. Based on clinical evaluation, the great majority of patients belonged
to severity class I (93.3%), followed by class II (6.6%) and class III (0.1%). The
average time of follow up was 4 hours. The higher the TPP, the shorter the follow-up
length. Two percent of the stung patients were hospitalized, which represented 30%
of the envenomation cases.
Twenty-five deaths were recorded, out of which 10 cases were from the age group 510 years. Lethality rate of the stung patients was 0.7% and that of envenomed
patients was 9.2%, which was marked in children (Table1).
Table 1. Specific lethality rate according to parameters that influenced management.
Parameters
0-1
1-2
2-5
5-10
Patients’ age
10-15
(years)
15-20
20-30
30-40
40-50
>50
yes
Hospitalization
no
yes
Treatment
no
yes
Referral
no
Oued Zem
City
Khouribga
Bejaad
<1
1-2
TPP
2-3
(hours)
≥3
I
Severity class
II
at admission
III

Specific lethality rate (%) Statistical significance
10.7
2.4
1.9
2.7
0.0
F=10.46
0.4
(p<0.001)*
0.1
0.0
0.0
0.4
15
χ 2=128.59
0.5
(p<0.001)*
0.52
χ2=1.001
0.95
(p=0.32)
13.60
χ 2=417.02
0.08
(p<0.001)*
0.85
0.56
χ 2=1.56
0.46
(p=0.46)
0.27
1.23
F=10.46
0.43
(p=0.006)*
1.28
0.03 (1 death)
χ 2=327.98
18.75 (24 deaths)
(p<0.0001)*
0

TPP: Time elapsed between sting and admission to the hospital.
* p<0.05 was considered statistically significant.
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Table 2. Characteristics of scorpion stings over the study period.

N

2001

2002

2003

Statistical
Significance

Stung patients

4089

1212

1363

1514

χ2=3.46
(p<0.001)*

Months showing the
highest incidence of
accidents

------

July
(n=371)

July
(n=354)

July
(n=456)

-----

Age (years)

4081

Sex ratio

4088

25.7
(n=1205)
0.91
(n=1212)

27.1
(n=1362)
0.99
(n=1362)

27.1
(n=1514)
0.92
(n=1514)

TPP (hours)

3943

1.88
(n=1097)

1.51
(n=1353)

1.20
(n=1493)

Follow-up length
(hours)

3774

Treated patients (%)

4032

3.56
(n=1181)
100
(n=1202)

3.66
(n=1285)
89
(n=1351)

3.87
(n=1308)
86
(n=1479)

Patients referred to
Khouribga hospital
(%)

3915

4
(n=1088)

4
(n=1340)

11
(n=1487)

-----

Percentage of
patients hospitalized

4087

7
(n=1211)

37
(n=1363)

38
(n=1513)

χ2 =11.70
(p=0.0006)*

Number of deaths

3840

Lethality (‰)

3840

16
(n=1194)
13.5
(n=1194)

4
(n=1237)
3.20
(n=1237)

5
(n=1409)
3.50
(n=1409)

χ2=9.17
(p=0.002)*
χ2 =12.73
(p=0.002)*

TPP: Time elapsed between sting and admission to the hospital.
N: total sample
n: number of valid information
* p<0.05 was considered statistically significant.

F=2.39
(p=0.09)
χ2=2.26
(p=0.32)
F=18.79
(p<0.001)*
F=66.32
(p<0.001)*
-----
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Figure 1: Frequency of scorpion stings according to periods of human and scorpion
activities. Note that maximum scorpion and human activities were between 6:00 p.m.
and midnight.

DISCUSSION
The present study, as far as we are concerned, is the first that compares an
important number of scorpion stings as well as envenomation cases in Khouribga
region, Morocco, during three successive years. Differences among the three years
and the influence of certain parameters on the patients’ outcome were investigated.
Reports of scorpion stings increased over the three years because the standardized
data collection form is more and more known and the population has had easier
access to medical care. In addition, the Poison Control Center of Morocco (CAPM)
has promoted several campaigns alerting the population about the severity of
envenomation cases and the inefficiency of the traditional treatments.
The age range showed high concordance with the age pyramid of Morocco. Actually,
according to literature, scorpion stings occur accidentally, independent of age or sex
(1,3,5,11,16).
Envenomation cases as well as mortality mainly affected children. Morbidity is
determined by the victim’s body weight, since the same dose of venom by scorpions
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of the same species can lead to different morbidity, and the higher the body weight,
the more diluted the venom, leading to fewer harmful effects. In these cases, death at
advanced ages can be related to pre-existing flaws.
The majority of scorpion stings were recorded in July and August, corroborating the
data from medical literature (3, 22, 25), which indicates that sanitary authorities must
reinforce the efforts during this summery period.
Scorpion stings mostly occurred at the end of the day and during the first half of the
night (from 6:00 p.m. to 12:00 p.m.; Fig. 1), which was consistent with scorpions’
ontological data (2, 7, 13-15, 17, 20).
Late medical aid constituted a negative impact on the envenomation prognosis;
however, patients that arrived at the hospital within 1 hour after the accident
presented favorable evolution, similarly to other studies (12, 18, 25). Comparison
among the three years studied (Table 2) showed highly significant differences and a
reduction in TPP, which was probably due to frequent awareness campaigns and
strategies implemented by CAPM.
The stings clinical manifestations are different and depend on the sting site, the
patient’s age, the geographical area, and the scorpion species (19). Patients
belonging to severity class I (local symptoms) were predominant (93.3%), as in
literature (4, 21, 26). The percentage of patients belonging to severity class II (thrill,
hypersudation, nausea, vomiting, diarrhea and hypertension) was lower (6.6% of the
cases) than those stated in literature and included 70% children younger than 15
years old, confirming the relationship between the venom dose injected and the body
weight of the patient stung (9). The percentage of patients belonging to severity class
III (cardiovascular and/or respiratory and/or neurological distress and often fatal
evolution in the absence of appropriate management) was 0.1%.
The envenomation incidence (% class II + % class III) increased from 2001 to 2003
because the number of recorded cases also increased.
Following CAPM instructions for scorpion sting management, the patients were
observed for approximately 4 hours after the sting to detect any general signs related
to envenomation.
According to literature, the mean duration of the scorpion envenomation effects is 33
minutes in Morocco; less than two hours in Algeria (23), between two and four hours
in Saudi Arabia (10); less than 30 minutes in Niger (6); and between five and 30
minutes in Mexico (8).
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The number of treated cases decreased between 2001 and 2003 due to the training
of health professionals for scorpion stings management and the development of a
clear and easy algorithm, which allows distinguishing between a scorpion sting not
requiring therapy and a scorpion envenomation requiring treatment in an intensive
care unit.
The referral rate increased over the years since the number of cases reported
increased. When the health unit does not have any resuscitation resources and the
patient presents predictive severe signs, he/she is automatically referred to a
specialized center since there is high risk of death.
The present investigation showed that most of the referred patients arrived at the
hospital presenting severity class II symptoms and late first aid (>1h), mainly children
younger than 15 years old. The relationship between specific mortality rate and age
range allowed the following conclusion: the group of patients younger than one year
old showed the highest lethality; a group of patients aged between one and 10 years
old presented high lethality; and the group of patients older than 10 years old showed
low lethality.
In Khouribga province, general mortality rate was 0.02‰ and the outcome was
generally favourable. The reduction of lethality over the three years of investigation
resulted from improved health management.
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