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ABSTRACT 
 
The region of Foum Jamâa (province of Azilal in the Atlas of Morocco) has become an endemic for Cutaneous 
Leishmaniasis (CL). This study reports the micro-environmental and socio-economical factors that may act as a risk 
factor of recrudescence of this parasitic disease. These epidemiological assessments were conducted from January 2006 to 
December 2009 on a total of 655 patients. Among CL positives cases, free distribution tests were used to analyze the 
effect of each factor. No association between gender and the rate of Leishmaniasis was observed, while the highest rate of 
positive lesions was found in the age group of 10 years or under. The distribution of positive cases was more significantly 
influenced by environmental factors common to each sector (Altitude, Sewerage, Garbage, etc.) than by individual 
specific lifestyle (Habitat type, Lighting, Toilet, etc.). The survey yielded many recommendations to be made in planning 
a more accurate program of Leishmaniasis Control and many preventive actions to be undertaken to tone down the 
drawbacks of urbanization. © 2011 Friends Science Publishers 
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INTRODUCTION 
 

Leishmaniasis are parasitic diseases with a wide 
range of clinical symptoms and currently threaten 350 
million persons in 88 countries (OMS, 2006). Cutaneous 
Leishmaniasis (CL) are caused by three clinically 
important Leishmania species (L. major, L. tropica, L. 
infantum), a flagellate protozoa of the family 
Trypanosomitidae. In 2001, the Moroccan Ministry of 
Health (MMH) reported 2028 CL cases caused by L. 
major and L. tropica (Boussaa et al., 2005). L. tropica has 
the largest geographic distribution and is considered a 
public health threat by the MMH. L. tropica CL has 
been reported in many areas of Morocco including the 
province of Azilal (Marty et al., 1989; Guessous-Idrissi 
et al., 1997; Chiheb et al., 1999; Rhajaoui et al., 2004; 
Guernaoui et al., 2005). Leishmania infection is 
transmitted to human host as a result of a bite by an 
infected female sand fly of the genus Phlebotomus on 
exposed parts of the human body. In the Mediterranean 
countries, P. papatasi, and P. sergenti are the most 
common vectors for the spread of, respectively L. major 
and L. tropica (Pimenta et al., 1994; Kamhawi et al., 
2000). 

It seems obvious that Foum Jamâa (FJ) was free 
from CL before 1990; the first cases that have been 

recorded by the provincial delegation of health goes back 
to 1996 and 1997 in Tanant, at 16 km from Foum Jamâa. 
Early in 2000, several provincial centers declared some 
scattered cases in Foum Jamâa. Several years later (2004-
2007), the region saw a higher predominance of CL with 
a rate of impact of 0.06-0.45% in 2007. Geographically 
and socio-economically, Foum Jamâa constitutes a 
crossroads of several human daily activities in the 
province of Azilal; therefore, the area initially rural 
becomes more and more urban. The efforts done by the 
MMH between 2006 and 2009 have stabilized the number 
of new cases in the region (Arroub et al., 2010); 
nevertheless, the disease is still persistent and may pickup 
at any time. 

Actually, like many towns in the Atlas of Morocco, 
the FJ region has known an important evolution; 
development mechanisms (industry, population growth, 
transport activities) exert an increasing pressure on this 
environment; therefore, this latter undergoes a rapid 
transformation and it is feared that the CL may recur with 
renewed intensity (Ready, 2008). In addition to the high 
economic cost of the disease treatment, CL causes many 
social problems for patients (Yiougo et al., 2007) and 
sometimes even after recovery, when it leaves undesirable 
scars on the face. Preventive actions and elimination of 
risk factors are the most appropriate strategies against CL. 
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We questioned on the actual environmental and socio-
economical factors that may incubate the inoculums 
and/or enhance the spreading of newly introduced cases 
into the FJ area (Azilal). 

 
MATERIALS AND METHODS 
 
Study area: Studies were conducted in 3 adjacent sectors 
in Foum Jamâa region, the province of Azilal, Atlas of 
Morocco (Fig. 1). The three sectors are Beni Hassan 
(BH), Foum Jamâa (FJ) and Tabia (T), they comprise 48 
localities (Table I) with a total area of about 63000 ha. 
The maximum and minimum mean monthly temperatures 
were respectively 45°C (August) and 10°C (December), 
and the rainfall is relatively low with two peaks; one in 
autumn (November to December) and the second in 
Spring (March & April). 
Sampling: Total population in the three sectors is about 
30.000. The survey was conducted with the collaboration 
of the MMH provincial centers, new CL cases includes 
passive case and active case detection during 
epidemiological assessments from January 2006 to 
December 2009. The total number of patients was 655. 
Diagnosis of CL: From each patient, smears (Giemsa-
stained slides) were prepared from scrapings of the edge 
of skin lesions. Direct microscopic examination (G 
×1000) was used for the detection of Leishmania 
amastigotes, which indicates the positive skin lesion, and 
the samples were considered to be negative after at least 
two observations from different preparations of the same 
skin lesion. 
Epidemiological survey: For each patient, a 
questionnaire has been filled, in which we have recorded 
all information about:  
 

- patient and/or family, (date, name, age, gender…),  
-socio-economical conditions (job, weekly 

expenditure, grade…), 
- micro-ecological data (habitat type, source of light, 

house aeration, sewerage, toilet, breeding, dogs,…). 
 

Statistical analysis: Data were analyzed using non-
parametric khi² tests because sometimes the number of 
samples (or class) was small, and there was no certainty 
that the data were normally distributed. For khi² test of 
independence between two variables and for khi² test 
between observed and expected values of each variable, 
the null hypothesis was respectively the independence 
between variables and the equal distribution of positive 
cases between the classes of each variable. For all test, the 
significance level was 0.05. 
 
RESULTS 
 

From the three major sectors of Foum Jamâa area 
(Beni Hassan, Foum Jamâa & Tabia), a total of 655 
patients of both sexes and different age groups were 

included in the study, they came from 48 localities (Table 
I). The patients included 295 (45%) males with 213 
(82.1%) positive lesions and 360 (55%) females with 266 
(73.4%) positive CL (Table II). 

Statistical analysis showed a weak significant 
differences in the CL prevalence between the two genders 
(p = 0.04), 56 and 44% of females and males, respectively 
(Table II), this may be relevant further to the natural sex 
ratio than gender. The disease has been found very 
significantly prevalent in the age group of 9 years or 
under (p ≤ 0.0001), followed by the group of 10 to 19 
years (Table II). 

From 2006 to 2008, temporal evolution of the 
number of new CL positive cases was relatively stable, 
but a significant increase was detected in 2009 (36.5%, 
p≤10-4). Most patients (97.5%) are originally from Foum 
Jamâa, and all of them are Moroccans (Table III). A few 
positive cases (1,7%, p≤10-4) reported that the first 
occurrence of CL goes back to 5 years or above, 56% of 
patients, the date of onset of lesions did not exceed 2 
years, for the others it was between 3 to 4 years. 

The Fig. 2 and 3 summarize the result of repartition 
of the 479 positive cases according to studied parameters. 
Results of non parametric khi² test was reported on 
graphs, letters a and b indicate, respectively that the 
observed value is significantly lower or greater than that 
expected according to the null hypothesis of equal 
distribution of the 479 positives cases between all 
modalities of each parameter, all values were reported in 
terms of percentage of the total positive cases. 

Among the three sectors of FJ region, Tabia shows 
significantly the lowest number of positive cases (6.3%, 
p≤10-4), and there is almost no difference between the two 
other sectors (BH & FJ) with respectively 44.7% and 
49.1% [Fig. 2(1)]. The repartition of the positive cases 
according to altitude [Fig. 2(2)] was very significant 
(p≤10-4), the highest number of positive cases (88.3%) 
was recorded at intermediate elevation (between 700 to 
900 m). Percent of positive cases was significantly lower 
(25.3%, p=7.10-4) when precipitation didn’t exceed 300 
mm [Fig. 2(3)]. Khi² test of independence has shown that 
the independence between sector and rainfall was not 
significant (p=0.98), which is accepted given the variation 
of rainfall in the whole region, but independence between 
sector and Altitude was strongly significant (p≤10-4). 

Micro-environmental factors around patients’ houses 
seem to have direct impact on CL infection. Among the 
three modes of household refuse evacuation, namely: 
private focus (pf), public garbage collection (rp) and 
throw away in the river (sg), 83.7% of the patients 
declared that their family had a private focus of garbage 
[Fig. 3(1)], this percent was significantly higher (p≤10-4). 
Distance from the focus was about 50 m for 80% of 
positive cases, this proportion was too significant [p≤10-4, 
Fig. 3(2)], and was nearly the same as those of families 
disposed of private focus. The presence or absence of the 
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toilet didn’t have significant effect (p=0.061) on positive 
cases repartition [Fig. 3(3)]. 

In the houses with sewerage services, the percent of 
CL positive cases was significantly lower (22.3%, p≤10-

4), the absence of this infrastructure in the houses 
coincided with the higher percent of positive cases 
(77.7%, p≤10-4, Fig. 3(4). The habitat type was 
represented by two main types of home construction with 
equal frequency as concluded from our field observations. 

The traditional method uses local materials (mixture of 
soil & straw) and the recent construction using concrete, 
so the house was qualified as permanent structure. The 
percent of positive cases was significantly (24.6%, p≤10-

4) lower in the first type while it was significantly 
important (75.4%, p≤10-4) in permanent structure [Fig. 
3(5)]. 

According to the source of light, positives cases 
were divided into two groups with significantly different 

Table I: Cutaneous Leishmaniasis in three sectors and localities of the Foum Jamâa area (Azilal, Morocco) and 
from 2006 to 2009 
 
Sector Locality Z (m) X Y Tested Pos. (%) 
Beni Hssan Ait abdrhman 664 6° 53' 04 32° 03' 18 17 52,9 
 Ait alikdour 717 6° 59' 38 32° 00' 33 22 68,2 
 Ait bouchaou 808 6° 55' 23 32° 01' 53 14 85,7 
 Ait hmou 716 7° 00' 31 31° 59' 58 14 100,0 
 Ait mkhlouf 1 729 6° 59' 16 32° 00' 08 27 92,6 
 Ait mkhlouf 2 735 6° 58' 53 32° 01' 23 25 68,0 
 Ait mnssor 793 6° 56' 04 32° 02' 17 3 100,0 
 Ait ojaida 749 6° 58' 40 32° 01' 48 68 64,7 
 Asknbr 625 6° 54' 47 32° 03' 41 6 100,0 
 Ichlaone 800 6° 54' 52 32° 00' 38 2 100,0 
 Idaadar 832 6° 55' 20 32° 00' 25 1 100,0 
 Ifrgan 801 6° 55' 48 32° 02' 14 5 100,0 
 Igout 523 6° 54' 30 32° 05' 05 1 100,0 
 Imintalate 774 6° 56' 46 32° 02' 15 5 40,0 
 Maskaon 810 6° 56' 14 32° 00' 06 26 100,0 
 Taorirt 771 6° 57' 56 32° 02' 10 44 54,5 
 Tizi issalen 823 6° 55' 44 32° 00' 53 1 0,0 
 Sub-total tested    281 73,3 
Foum Jamâa Afrao 735 7° 00' 13 31° 58' 10 10 70,0 
 Ait alibnsalm 900 6° 59' 24 31° 56' 48 10 80,0 
 Ait ameur 965 6° 57' 42 31° 57' 04 10 90,0 
 Ait bouaddi 842 6° 58' 55 31° 57' 26 10 20,0 
 Ait bousaid 1 950 6° 58' 18 31° 57' 02 3 100,0 
 Ait bousaid 2 1086 6° 58' 39 31° 56' 21 2 50,0 
 Ait chlha 922 6° 58' 35 31° 57' 11 6 83,3 
 Ait foundou 836 6° 58' 50 31° 57' 33 30 80,0 
 Ait hmida 879 6° 58' 33 31° 57' 48 24 95,8 
 Ait omhyya 788 6° 59' 30 31° 57' 50 5 60,0 
 Ait omlaid 1030 6° 57' 04 31° 57' 03 9 77,8 
 Ait sos 936 6° 58' 16 31° 57' 12 4 75,0 
 Igrramn 831 6° 59' 03 31° 57' 35 42 50,0 
 Ihjjamn 802 6° 59' 12 31° 57' 47 31 83,9 
 Imzoar 816 6° 58' 58 31° 57' 42 37 81,1 
 Issalen 978 6° 57' 30 31° 57' 22 6 66,7 
 Maadin 780 6° 59' 46 31° 57' 13 4 75,0 
 Mkossa 731 7° 01' 34 31° 59' 39 26 65,4 
 Mllah 810 6° 59' 13 31° 57' 43 11 63,6 
 Tagant 797 6° 57' 31 31° 59' 01 5 60,0 
 Tajgagalt 755 7° 00' 40 31° 56' 58 27 81,5 
 Tiddarin 847 6° 58' 74 31° 57' 43 8 75,0 
 Tirimzi 872 6° 58' 58 31° 57' 15 9 77,8 
 Zourz 1035 6° 56' 23 31° 57' 46 5 80,0 
 Sub-total tested    334 73,4 
Tabia Agmroul 703 6° 51' 12 31° 58' 38 8 87,5 
 Ait sellam 735 6° 49' 11 31° 59' 12 3 33,3 
 Bolfrssi 802 6° 54' 52 32° 00' 37 6 16,7 
 Guimi 811 6° 55' 03 32° 00' 12 4 75,0 
 Imchihn 802 6° 54' 52 32° 00' 37 8 87,5 
 Tarra 805 6° 54' 38 32° 00' 49 2 100,0 
 Tisslit 855 6° 50' 52 31° 57' 29 9 77,8 
 Sub-total tested    40 70,0 
Grand Total     655 73,1 
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percent [p≤10-4, Fig. 3(6)], 93.5% of positive cases was 
from houses using electricity as a source of light, and 
only 6.5% among those using lamps and/or candles. 

House aeration, animal breeding, and number of 
dogs around the house were also subjects of this 
investigation. For the first factor, we distinguished 
between three levels of habitat aeration: good, 
intermediate and poorly aerated. The percent of positive 
cases are respectively 68.5%, 20.5% and 11.1% [Fig. 
3(7)]. The number of CL infection was more important 
with increasing aeration and the value 68.5% was 
statistically highly significant (p≤10-4) than the two 
others. 

According to animal breeding, the lowest 
statistically significant percentage of positive cases 
(20.3%, p≤10-4) was found among farmers with 
livestock outside the house [Fig. 3(8)]. While there was 
no significant difference between the two states of 
animal breeding inside habitat and absence of breeding, 
respectively 37.6% and 42.2%. The factor of the number 
of dogs, both domestic and stray dogs, was apparently 
more linked to positivity. The percent of positive cases 
was significantly higher [74.1%, p≤10-4, Fig. 3(9)], where 
2 or more dogs were present. 
 
DISCUSSION 
 

For the first time, an epidemiological study of CL in 
FJ region, province of Azilal, has been carried out based 
on cases reported between 2006 and 2009. The region is 
administratively divided into three sectors of nearly equal 
surface (Beni Hssan, Foum Jamâa sensu stricto & Tabia). 
Fieldwork observation highlights a strong heterogeneity 

in the ecological, socio-economical conditions in FJ area 
and this affects the spatial distribution of the CL disease. 

In addition to differences between sectors owing to 
population density, altitude may contribute to the persistence 
of CL. Distribution of positives cases according to altitude 
suggests a transmission by one species of Phlebotomus in the 
region, which has preference of altitude between 700 to 900 
m above sea level, this hypothesis was supported by clinical 
data given the predominance of one skin lesion aspect. 
Different species vectors will transmit with specificity 
different parasites species, and consequently each case must 
get specific treatment. According to Rioux et al. (1986), 

Table II: The prevalence of Cutaneous Leishmaniasis by age and sex in Foum Jamâa region (Azilal, Morocco) 
recorded from 2006 to 2009. PP: proportion in the 479 positives cases. *(p = 0.04); ** (p ≤ 0.0001) 
 
Age group 
(years) 

Sex Total PP(%)** 
Female Male 

n Positive (%) n Positive (%) n Positive (%) 
0-9 246 178 72,4 201 144 71,6 447 322 72,0 67 
10_19 84 67 79,8 76 54 71,1 160 121 75,6 25 
20-29 8 8 100,0 5 5 100,0 13 13 100,0 3 
30-39 9 3 33,3 6 3 50,0 15 6 40,0 1 
40-49 8 6 75,0 3 3 100,0 11 9 81,8 2 
50 & above 5 4 80,0 4 4 100,0 9 8 88,9 2 
Total 360 266 73,4 295 213 82,1 655 479 73,1  
PP(%)*  56   44     100 
 
Table III: Positive Cutaneous Leishmaniasis by years of study and patient origin in Foum Jamâa region (Azilal, 
Morocco) recorded from 2006 to 2009. PP: proportion in the 479 positives cases. *(p ≤ 0.0001) 
 
Years Originaire Foreign Total PP(%)* 

n Positive (%) n Positive (%) n Positive (%) 
2006 93 66 71 3 2 67 96 68 71 14,2 
2007 151 118 78 2 2 100 153 120 78 25,1 
2008 163 114 70 2 1 50 165 115 70 24,0 
2009 232 169 73 9 7 78 241 176 73 36,7 
Total 639 467 73 16 12 74 655 479 73,1  
 PP(%)*  97,5   2,5    73,00 100,0 

Fig. 1: Position of the Foum Jamâa region (province of 
Azilal) indicated by red spot in Moroccan map, the 
surfaces of the three sectors (Beni Hssan, Foum Jamâa, 
Tabia) are indicated in between bracket below each 
corresponding sectors name 
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Leishmania major was the parasite responsible of zoonotic 
leishmaniasis localized in South of Atlas Mountains of 
Morocco. According to Dedet (2001), the geographical 
distribution of Leishmaniasis was related to environmental 
conditions that can influence the distribution and density of 
both the sandfly vector and the mammalian reservoir host. 
 

Vulnerability of CL was independent to sex, 
indicating that both genders were equally affected, which 
is in consistency with the results of studies reported 
elsewhere (Sharifi et al., 1998; Yaghoobi-Ershadi et al., 
2001; Yaghoobi-Ershadi et al., 2002; Yaghoobi-Ershadi 
et al., 2004; Sharma et al., 2005a; Fazaelia et al., 2009). 
While the weak observed difference was usually due to 
the unequal sex-ratio in the population, and most of these 
researches found that feminine sex was slightly more 
represented. Repartition of CL positive cases according to 
age was also in agreement with previous findings (Zare & 
Baghestani, 2001; Gurel et al., 2002; Yaghoobi-Ershadi et 
al., 2003; Aytekin et al., 2006; Fazaelia et al., 2009), 
that’s in general CL affect more children of ≤10 than 
adult, Other studies showed that most highly infected age 
group with CL is person of ≤20 years old (Momeni & 
Aminjavaheri, 1994; Sharma et al., 2005b). Two 
hypotheses can explain this; the first is that immunity 
system of children is still not well developed resulting 
inability of the body to fight CL infection and children 
tissues are too sensitive. The second is that adults have 
developed resistance to CL due to their previous exposure 
to the parasite, this last one may indicate the history of CL 
disease in the FJ region; positive cases belonging to age 
classes of more than 20 years old represent 7.1%, this 
significantly lower proportion may confirm that the first 
detection of CL in FJ region goes back up to earlier 1990. 

Socioeconomic factors (job, education level, weekly 
expenditure) were also investigated in this study (data not 
shown). In FJ region there is no significant association 
between CL prevalence and occupation, the most 
prevalent group was children who are not yet involved 
with job, and occupation group of their father was also 
not significant because the most represented group has 
various types of work; nevertheless, their mothers’ 
occupation was highly significant. The group of 
housework mothers represents 98.5% of CL positivity. 
Education level was significantly associated to CL 
prevalence, 43.6% and 86.2% was the percent of positive 
cases, respectively in the groups of patients’ fathers and 
mothers that declared never been to school, and only 
1.9% and 0.4% have attained university level. In this rural 
area, the illiteracy was widespread and actually an intense 
national program of reeducation surveyed by the 
Moroccan Ministry of Education is undertaken. Our 
inquiry also was itself a series of important awareness 
campaigns during the four years study. Finally we should 
note that the economic level (as indicated by weekly 
expenditure of each family) in the FJ region was too low 
to pay for CL treatment, but this parameter is not as 
important as the public consciousness raising, because of 
the agreement of MMH to bear full medical costs. 

In the ancient country, household refuse were easily 
and quickly recyclable by nature, but in the emerging 
town, waste and industrial material pile up day after day, 
and an appropriate strategy of sewerage treatment does 

Fig. 2: Repartition of the Cutaneous Leishmaniasis 
positive cases (%CLPC) detected from 2006 to 2009 in 
Foum Jamâa region (province of Azilal, Morocco) 
According to: 1: Sector (BH: Beni Hssan; FJ: Foum Jamâa; T: Tabia) 
(p≤10-4), 2: Altitude (m) (p≤10-4), 3: Precipitation (mm3) (p=7.10-4). 
Letters a and b indicate a significant statistical difference between classes, 
respectively lower and greater, and p-value was indicated in between 
bracket for each factor 
 

 
Fig. 3: Influence of micro-ecological factors on the 
repartition of Cutaneous Leishmaniasis positive cases 
(%CLPC) between 2006 and 2009 in the Foum Jamâa 
region (province of Azilal, Morocco) 
1: household garbage (pf: private focus, rp: public garbage collection, sg: 
river) (p≤10-4). 2: Distance to focus (0: no focus because of public garbage 
collection 1: <50m, 2: <100m, 3: <200m 4: >200) (p≤10-4). 3: Toilet (A: 
absent, P: present) (p=0.061). 4: Sewerage (A: absent, P: present) (p≤10-4). 
5: Habitat type (A: traditional, D: modern) (p≤10-4). 6: Lighting source (E: 
electricity, LB: lamps and/or candles) (p≤10-4). 7: Aeration of house (B: 
good, F: low, M: intermediate) (p≤10-4). 8: Breeding (E: extern livestock, 
I: intern livestock, N: no breeding) (p≤10-4). 9: Number of dogs around 
both domestic and stray dogs (p≤10-4). Letters a and b indicate a 
significant statistical difference between classes, respectively lower and 
greater, and p-value was indicated in between bracket for each factor 
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not take place only rather late. The house aeration is a 
significant factor on CL propagation. Although good 
house aeration increases the risk, it will control many 
other diseases caused by bacteria and fungus. Among the 
preventive actions that we recommended was the use of 
mesh for windows to ovoid insect bites. Houses supplied 
with electricity have more intense light and so are more 
attractive to sandfly than those using faint light of lamps 
or candles, but family members of this last case usually 
gather in one room when it’s getting dark; therefore, the 
risk of local transmission between them becomes 
important. 

The number of dogs was a significant risk factor. 
Stray and domestic dogs were equally frequent; domestic 
dogs are not properly maintained; therefore, both are the 
main reservoir host of zoonosis in the FJ region, indeed 
the domestic dog was the main reservoir host of 
Leishmaniasis (Ready, 2008). This disease threatens a 
large number of dogs in endemic areas, and it is difficult 
to control since no efficient vaccine exists and the 
chemotherapeutic agents have a limited efficacy and a 
high cost (Dedet & Pratlong, 2009). 

Because of the growing urbanization, the following 
elements (sewerage, number of dogs, breeding, garbage), 
have strongly become factors of risk to the public health 
in FJ region. Thus, positivity is not only dependent on 
family lifestyle and the patient’s environment since the 
limits of passive dispersion of vector species are too large 
than the relative geographic distance between localities. 
In FJ region, a heterogeneous environment in which, the 
coexistence of modern and traditional lifestyle is noticed. 
This transitory step between rural and city life created an 
unstable environment. The present study is designed to 
determine the epidemiological measures in FJ area and 
yielded many recommendations to be made in planning a 
more accurate control program by the National Program 
of Leishmaniasis Control supervised by the MMH. 
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