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Abstract Background: Intestinal parasitic infestations are among the most common communicable diseases in
the world with a higher prevalence in developing countries. They are caused by protozoa which have long been
associated with foodborne and waterborne disease outbreaks. The aim of our study was to present the profile of
protozoa isolated from stool samples in Yaounde from 2010-2020 and to analyse the association of intestinal
parasitic diseases with age and gender during the same period. Methods: This retrospective and observational study
was carried out from January 04, 2010 to January 10, 2020 in Yaounde, capital of the Center region, at Centre
Pasteur of Cameroon. After collecting the stool samples, the intestinal protozoa were identified using the Bailenger
concentration technique and staining with Kop-Color II. Microscopic observation between slide and coverglass was
focused on trophozoites and cysts of protozoa. Results: A total of 106.846 stool samples were analyzed during the
study period and the overall infestation rate of intestinal protozoa was 8.4% (8958 samples positive for the presence
of a protozoan). Women were the most represented with 5697 samples (9.0%) compared to 3052 (7.5%) samples for
men. This difference in gender distribution was significant (p<0.0001). The participants were between 1–105 years
(mean±SD = 42.6±19.4) of age. The age distribution of the patients showed that the age group with the highest
prevalence of infestation (9.4%) ranged from 21–40 years with a significant difference in distribution (p<0.001)
from one age group to another. A significant decrease of stool samples was also observed depending on the years of
the study (p<0.0001). The distribution of identified protozoa was: 3.3% for Entamoeba hartmanni, 1.9% for
Entamoeba coli, 1.8% for Entamoeba histolytica histolytica, 0.4% for Trichomonas intestinalis, 0.4% for
Entamoeba histolytica minuta, 0.3% for Gardia duodenalis, 0.2% for Chilomatix mesnilii, 0.1% for Endolimax nana,
0.04% for Isospora belli, 0.02% for Balantidium coli, 0.006% for Cyclospora cayetanensis and 0.003% for
Pseudolimax butschlii. A statistically significant association of age groups (p<0.0001) and sex (p<0.0001) with the
identified protozoa was obtained in our study with a higher risk of infestation in women and those of the 21–40 years
age group were the most vulnerable. Conclusion: The overall infestation rate of intestinal protozoa is high in
Yaounde with highest contamination being amongst women and people 32 years of age. Moreover, despite the
significant decrease of infestations over the years, measures must still be taken to prevent diseases caused by
intestinal protozoa in the Cameroonian context.
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1. Introduction
Intestinal parasitic infestations (IPIs) are among
the most common communicable diseases worldwide,
especially in developing countries [1]. These infestations,
the frequency of which constitutes an indicator of
socioeconomic development [2], are caused by protozoan
parasites, unicellular organisms long associated with
foodborne and waterborne disease outbreaks in humans
[3], but also closely related to environments regularly

infested with faecal matter [4]. Al-Jawabreh et al. [5],
reports that the World Health Organization (WHO)
estimates the following protozoa, Giardia lamblia (G.
lamblia), Entamoeba histolytica (E. histolytica) and
Cryptosporidium spp. are most responsible for diarrheal
illnesses in humans and the median global burden of
disease (GBD) in 2010 for these parasitic species were
0.17 million, 0.5 million, and 2 million disability-adjusted
life years (DALYs), respectively.
Amoebiasis, the causative agent of which is E. histolytica,
responsible for a multitude of dysenteric episodes, causes
the death of approximately 40.000 to 100.000 people per
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year, which places this disease in second place among
parasitic infestations in terms of mortality after malaria
[6,7]. However, if we refer to the epidemiological data
history of E. histolytica infestations, these may be
overestimated because they were obtained before the
formal separation of this parasite into two identical species
morphologically : the nonpathogenic E. dispar species and
the pathogenic E. histolytica species [8].
Giardiasis or lambliosis is a common intestinal
infestation worldwide caused by a flagellate intestinal
protozoan called Giardia duodenalis (also known as G.
intestinalis or G. lamblia) [6]. It is among the most
common intestinal parasite in humans with around 280
million people infested every year [9]. Moreover, the
WHO estimates that 200 million people in Asia, Africa
and Latin America have symptomatic infestations with a
lower prevalence of the disease in developed countries
(0.4 to 7.5%) than in developing countries (8 to 30%) [6].
Like the other protozoans, the pathology is transmitted by
faeco-oral route, direct human-to-human or through the
consumption of contaminated water and food [6,9,10].
Besides the two previous diseases, three other intestinal
protozoan infestations caused by coccidians are also
known. These are cryptosporidiosis due to the genus
Cryptosporidium, cystoisosporosis due to Cystoisospora
belli (or Isospora belli) and cyclosporosis due to the
species Cyclospora cayetanensis all commonly responsible
for traveler syndrome and the epidemiological outbreaks
in the world [6,11]. Cryptosporidium spp., Cyclospora
cayetanensis and Cystoisospora belli are known to be
agents responsible for diarrhoea in both immunocompetent and
immunocompromised individuals with Cryptosporidium spp.
being the major cause of diarrhea in children in
developing countries and associated with mental growth
retardation in early childhood [12]. About 0.6-2% (7% in
children) of immunocompetent individuals in developed
countries suffer from diarrhea caused by Cryptosporidium
spp., while in developing countries, the prevalence
of cryptosporidiosis is between 4 and 32%. For
immunocompromised HIV/AIDS patients, the prevalence
is 14% in industrialized countries and up to 60% in Africa
and Haiti. Cystoisosporosis with a variable frequency
which can reach more than 10% in people living with HIV
(PLHIV) in areas where the level of hygiene is low. As
for cyclosporosis caused by Cyclospora cayetanensis,
its geographic distribution remains poorly understood
although it can be endemic and sometimes epidemic [6].
In Cameroon, the prevalence of intestinal parasites vary
according to the sites and years of study in the adult
population: 14.6% in Dschang in the Western region in
2013; 27.9% in Douala, Littoral region the same year;
57.48% in Yaounde, Center region; 82.6% in Buea in the
Fako division, South West region in 2017; and 32.3%
in PLHIV and IPIs victims compared to 32.3% of
HIV-negative patients in Ngaoundere, Adamawa region
[1]. In order to have and keep precise information on
the prevalence of intestinal infestations caused by
protozoans in our society, it is important to know the
species responsible for the protozoal infestation in order
to sensitize the population on the implementation of
measures to prevent the diseases caused by these agents,
starting with control of the contamination routes. The aim
of our study was to present the profile of protozoa isolated

from stool samples in Yaounde from 2010-2020 and to
analyse the association of intestinal parasitic diseases with
age and gender during the same period.

2. Materials and Methods
2.1. Place and Period of Study
This study was carried out from January 04, 2010 to
January 10, 2020 in Yaounde, which is the capital city,
more precisely at Centre Pasteur of Cameroon (CPC)
which is the technical body of the Ministry of Public
Health of Cameroon and member of the International
Network of Pasteur institutes.

2.2. Type of Study and Samples
This observational and retrospective study focused
on stool samples from patients from several health
institutions in the city of Yaounde presenting a clinical
picture of an intestinal parasitic infestation and who came
to CPC for a stool examination.

2.3. Sample Collection and Analysis
Freshly produced stools (3-4 grams for solid stools
and 2–3 ml for liquid stools) from each patient were
collected in a properly identified vial and transferred to
the parasitology laboratory for analysis. Once in the
laboratory, the stool samples were concentrated by the
technique of Bailenger and the examination of the
sediment was carried out after staining with Kop-Color II
for the detection of parasitic elements (trophozoites and
cysts) between slide and coverglass [13,14].

2.4. Data Collection and Statistical Analysis
The data were taken from the CPC GLIMS data
management software. These data were collected taking
into consideration the date of collection, sex, age,
identified protozoa and their classifications. After
extraction of the data from the GLIMS system, the
database was cleaned using Microsoft Office Excel 2019
software and the statistical analysis was conducted using
R language version 3.6.2 (2019–12–12) [15] with R
package “finalfit” (version 0.9.4) [16]. This “finalfit”
package of the R software was used to produce the tables.
The qualitative variables (sex, years, age groups, isolated
protozoa) were analyzed by the Pearson Chi-square test,
the Pearson’s Chi-square test with Yate’s continuity
correction and The Fisher’s exact test. The continuous
variable (age) was analyzed with the non-parametric
Kruskal-Wallis test. The level of significance was set at
p<0.05.

3. Results
3.1. Characteristics of Study Population
The number of stool samples obtained between 2010
and 2020 was 106.846 with 8958 (8.4%) samples that
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were positive for intestinal infestation caused by a
protozoan. The number of positive stool samples from
male subjects was 3052 (7.5%) compared to 5697 (9.0%)
from female subjects. This difference in proportion was
statistically significant (p<0.001) (Table 1). The participants
were between 1–105 years (mean±SD = 42.6±19.4) of age.
The age distribution of the patients in groups showed that
the age group with the highest prevalence of infestation
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(9.4%) ranged from 21–40 years with a significant
difference in distribution (p<0.0001) from one age group
to another. The difference in the distribution of the age
groups according to sex was statistically significant
(p<0.001) (Table 1). The number of stool samples
decreased significantly (p<0.0001) according to the years
with the year 2010 having the largest number of samples
infested with protozoans (Figure 1).

Table 1. Distribution of sociodemographic variables according to age groups

Variables

<21
(n=23.453)
No. (%)

21-40
(n=37.497) No.
(%)

Age (years)
41-60
(n=26.912) No.
(%)

61-80
(n=13.383) No.
(%)

≥81
(n=2586)
No. (%)

Total
(n=106.846)
No. (%)

P-value

12.7 (4.9)

31.9 (5.3)

50.0 (5.9)

69.2 (5.6)

85.5 (4.6)

42.6 (19.4)

<0.001*
<0.001

Age
Mean (SD)
Sex
Men

508 (2.2)

912 (2.4)

986 (3.7)

541 (4.0)

105 (4.1)

3052 (2.8)

Women

532 (2.3)

2618 (7.0)

1518 (5.6)

804 (6.0)

225 (9.9)

5697 (5.3)

2010

137 (0.6)

496 (1.3)

408 (1.5)

255 (1.9)

70 (2.7)

1366 (1.3)

2011

143 (0.6)

390 (1.0)

329 (1.2)

162 (1.2)

52 (2.0)

1076 (1.0)

2012

90 (0.4)

357 (1.0)

272 (1.0)

136 (1.0)

53 (2.0)

908 (0.8)

2013

106 (0.5)

286 (0.8)

250 (0.9)

144 (1.1)

43 (1.7)

829 (0.8)

2014

113 (0.5)

363 (1.0)

227 (0.8)

132 (1.0)

30 (1.2)

865 (0.8)

2015

117 (0.5)

425 (1.1)

270 (1.0)

133 (1.0)

25 (1.0)

970 (0.9)

2016

86 (0.4)

344 (0.9)

189 (0.7)

99 (0.7)

17 (0.7)

735 (0.7)

2017

96 (0.4)

382 (1.0)

246 (0.9)

122 (0.9)

15 (0.6)

861 (0.8)

2018

79 (0.3)

235 (0.6)

144 (0.5)

55 (0.4)

15 (0.6)

528 (0.5)

2019

72 (0.3)

246 (0.7)

167 (0.6)

101 (0.8)

10 (0.4)

596 (0.6)

Years

2020
Overall prevalence

1 (0.0)

6 (0.0)

2 (0.0)

6 (0.0)

0 (0.0)

15 (0.0)

1040 (4.4)

3530 (9.4)

2504 (9.3)

1345 (10.1)

330 (12.8)

8958 (8.4)

P-value : p-value of Pearson's Chi-squared test
*: p-value of Kruskal-Wallis rank sum test
**: p-value of Pearson's Chi-squared test with Yate's continuity correction.

Figure 1. Distribution of positive samples by year

<0.001**

<0.0001

51

American Journal of Epidemiology and Infectious Disease
Table 2. Distribution of isolated protozoa from stool samples

Protozoa isolate

Number

Entamoeba hartmanni**
Entamoeba coli**
Entamoeba histolytica histolytica*
Trichomonas intestinalis*
Entamoeba histolytica minuta*
Gardia duodenalis*
Chilomatix mesnilii**
Endolimax nana**
Isospora belli*
Balantidium coli*
Cyclospora cayetanensis*
Pseudolimax butschlii*
Total

3549
2020
1893
456
451
296
168
49
46
21
6
3
8958

% for
n = 8958
39.6
22.5
21.1
5.1
5.0
3.3
1.9
0.5
0.5
0.2
0.1
0.0
100.00

% for
n = 106846
3.3
1.9
1.8
0.4
0.4
0.3
0.2
0.1
0.0
0.0
0.0
0.0
8.4

*: pathogenic protozoa
**: nonpathogenic protozoa.

3.2. Distribution of Identified Protozoa
Among the positive protozoa infested stool samples,
7965 (7.5%) were positive for protozoa of the rhizopod
class, 920 (0.9%) to those of the flagellate class, 52
(0.05%) to those of the sporozoa and 21 (0.02%)
were positive to the protozoa of the ciliate branch.
Identification of the germs after concentration and staining

showed that Entamoeba hartmanni was the most
represented parasitic species, 3549 (3.3%) positive
samples for this germ. Next, Entamoeba coli (E. coli)
followed by E. histolytica histolytica were the two
other species to be highly represented with 2020
(1.9%) and 1893 (1.8%) samples respectively. The
proportion of the other identified protozoa are presented in
Table 2.

Table 3. Distribution of identified protozoa according to sex
Sex
Men (n=40.935)
No. (%)
5 (0.0)
50 (0.1)
4 (0.0)
14 (0.0)
650 (1.6)
1156 (2.8)
712 (1.7)
175 (0.4)
122 (0.3)
23 (0.1)
1 (0.0)
140 (0.3)
3052 (7.5)

Isolated protozoa
Balantidium coli
Chilomatix mesnilii
Cyclospora cayetanensis
Endolimax nana
Entamoeba coli
Entamoeba hartmanni
Entamoeba histolytica histolytica
Entamoeba histolytica minuta
Gardia duodenalis
Isospora belli
Pseudolimax butschlii
Trichomonas intestinalis
Overall prevalence

Women (n=63.058)
No. (%)
15 (0.0)
113 (0.2)
2 (0.0)
33 (0.1)
1329 (2.1)
2302 (3.7)
1144 (1.8)
264 (0.4)
160 (0.3)
23 (0.0)
2 (0.0)
310 (0.5)
5697 (9.0)

Total (n=106.846)
No. (%)
20 (0.0)
163 (0.2)
6 (0.0)
47 (0.0)
1979 (1.9)
3458 (3.3)
1856 (1.8)
439 (0.4)
282 (0.3)
46 (0.0)
3 (0.0)
450 (0.4)
8958 (8.4)

P-value
0.3531
0.255
0.1922*
0.4623
0.0305
0.021
<0.001
0.0247
0.0027
0.0424*
1.000*
0.0847
<0.0001

P-value : p-value of Pearson's Chi-squared test
* : p-value of Fisher's exact test.
Table 4. Distribution of identified protozoa according to age groups

Isolated protozoa
Balantidium coli
Chilomatix mesnilii
Cyclospora cayetanensis
Endolimax nana
Entamoeba coli
Entamoeba hartmanni
Entamoeba histolytica histolytica
Entamoeba histolytica minuta
Gardia duodenalis
Isospora belli
Pseudolimax butschlii
Trichomonas intestinalis
Overall prevalence

<21
(n=23.453)
No. (%)
2 (0.0)
23 (0.1)
0 (0.0)
2 (0.0)
192 (0.8)
271 (1.2)
269 (1.1)
103 (0.4)
142 (0.6)
2 (0.0)
0 (0.0)
34 (0.1)
1040 (4.4)

P-value : p-value of Pearson's Chi-squared test
* : p-value of Fisher's exact test.

21-40
(n=37.497)
No. (%)
11 (0.0)
56 (0.1)
3 (0.0)
22 (0.1)
834 (2.2)
1469 (3.9)
727 (1.9)
148 (0.4)
92 (0.2)
15 (0.0)
2 (0.0)
151 (0.4)
3530 (9.4)

Age class (years)
41-60
61-80
(n=26.912)
(n=13.383)
No. (%)
No. (%)
5 (0.0)
2 (0.0)
53 (0.2)
26 (0.2)
2 (0.0)
1 (0.0)
13 (0.0)
9 (0.1)
568 (2.1)
296 (2.2)
1010 (3.8)
570 (4.3)
528 (2.0)
279 (2.1)
110 (0.4)
65 (0.5)
34 (0.1)
11 (0.1)
22 (0.1)
7 (0.1)
0 (0.0)
1 (0.0)
159 (0.6)
78 (0.6)
2504 (9.3)
1345 (10.1)

≥81
(n=2586)
No. (%)
0 (0.0)
5 (0.2)
0 (0.0)
1 (0.0)
83 (3.2)
135 (5.2)
52 (2.0)
13 (0.5)
3 (0.1)
0 (0.0)
0 (0.0)
27 (1.0)
319 (12.3)

Total
(n=106.846)
No. (%)
20 (0.0)
163 (0.2)
6 (0.0)
47 (0.0)
1973 (1.9)
3455 (3.3)
1855 (1.8)
439 (0.4)
282 (0.3)
46 (0.0)
3 (0.0)
449 (0.4)
8958 (8.4)

P-value
0.8453*
0.5084
1.000*
0.4742*
0.0028
<0.0001
<0.001
<0.0001
<0.0001
0.04766*
0.5721*
<0.0001
<0.0001
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3.3.Association of Identified Protozoan
Species with Age and Sex
An association between parasitic infestation and gender
has been observed. In fact, the proportion of parasitic
infestations was higher in women with 5697 (9.0%)
samples compared to 3052 (7.5%) in men, a proportion
difference which was statistically significant (p<0.0001).
The number of stool samples infested with rhizopods
E. hartmanni, E. coli, E. histolyticahistolytica and
E.histolytica minuta was significantly higher in women
(2302, 1329, 1144 and 264 respectively) compared to men
(1156, 650, 712 and 175 respectively). The p-values were
respectively: p=0.021, p=0.0305, p<0.001 and p=0.0247
(Table 3). Among the flagellated protozoa, only G.
duodenalis was associated with the genus (p=0.0027). The
sporozoan Isospora belli (I. belli) was also the only one to
be associated with the genus (p=0.0424) (Table 3).
In relation to the age groups, Table 4 gives a detailed
description of the distribution of the identified protozoa.
As with the genus, E. hartmanni was the most common
protozoan in all age groups and the difference in
proportion of this germ from one age group to another was
statistically significant (p<0.0001). E. coli was the second
most represented protozoan in people aged at least 21
years (≥ 21 years) and the third in patients whose age was
strictly less than 21 years (<21 years) with a p-value of
significant Chi-square test (p=0.0028). Thespecies E.
histolytica hystolytica was thethird to be represented in the
≥ 21 years old age group and the second in the <21 years
old age group with a significant difference in distribution
(p<0.001). Trichomonas intestinalis (T. intestinalis) was
the fourth most common germ in those ≥ 21 years of age
followed by E. histolytica minuta which was the fifth most
represented at all age groups with a significant difference
in distribution (p<0.0001). The age group most affected
by the infestation was that of 21–40 years followed by that
of 41–60 years with a significant difference in distribution
from one age group to another (p<0.0001).

4. Discussion
In this retrospective observational study, which took
place in Yaounde at CPC, 8958 (8.4%) stool samples were
positive for the presence of a pathogenic or nonpathogenic
intestinal protozoan with a significant decrease in the
number of sample depending on the year (p<0.0001). This
frequency of IPIs is higher than that of previous studies
[17,18,19,20] where the prevalence of IPIs were 3.39%,
5.4%, 5.75% and 5.93% respectively. Regarding the
situation in Cameroon, the prevalence of intestinal
protozoa in this study was lower than that found by
Abange et al. [1] in Yaounde with 20.2% of parasitic
infestations in HIV-infected patients and 15.8% in people
not-infected with HIV, or that found in the same region at
the Central Hospital by Vouking et al. [21], with 57.58%
of parasitic infestations. In other regions, the results of
other studies also show a higher proportion of these
infestations compared to the present study [22,23,24,25].
This difference in the prevalence of parasitic infestations
could be justified by the identification method used from
one study to another as shown by Nsagha et al. [25] or
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even Nkenfou et al. [24]; the immune status of the target
population as reported by Nkenfou et al. [22], with a
higher risk in PLHIV and whose CD4 count is relatively
low; the environmental conditions of the study
environment and risk behaviors as mentioned in certain
studies [22,26,27,28]; as well as the density of the target
population [20,29], and their nationality [30].
The significant decrease in the number of parasitic
infestations over the years (p<0.0001) in the present study
is in contradiction with the study by Diongue et al. [31],
where the prevalence of parasitic infestations increased
significantly between 2011 and 2015 (p<0.001) due to the
persistence of risk behaviors in populations; and in
agreement with the research of Abu-Madi et al. [20],
where the prevalence of combined protozoa in Qatar
decreased significantly from 2004 to 2014 ( 𝝌𝝌𝟐𝟐 =167.4,
p<0.001) due to progress in the prevention of intestinal
infestations brought by public health and success in the
social integration of immigrants who have come to work
in this city, or in the study by Faria et al. [29], in which
we note a decrease in the number of parasitic infestations
between 2012 and 2015. In our context, this significant
decrease in intestinal infestations could be justified by the
improvement in the hygienic conditions of populations
over the last ten decades and increase in awareness and
preventive measures implemented by actors of public
health.
In this study, the minimum age of patients was 1 year
and the maximum age was 105 years for an average age of
42.6 years ± 19.4 SD. The distribution of the age variable
in groups showed that the age group 21-40 years with an
average of 32 years ± 5.3 SD was the most affected by
IPIs, with a prevalence of 9.4%. This result is similar to
that of Abu-Madi et al. [20] where the peak prevalence of
infestations due to combined protozoa is around an
average age of 30 years. The proportion of stool samples
in female patients (9.0%) was greater than that of samples
in male patients (7.5%) for a sex ratio of 0.5, therefore 1
man for 2 women. This difference in proportion was
statistically significant (p<0.0001). This higher proportion
of women compared to men obtained in this study is close
to other previous studies carried out in Cameroon
[21,22,23,25] and in the world, especially in the DRC [26],
in Brazil [29] with a higher proportion in favor of men, or
even in the South of Iran [32].
The profile of isolated protozoa from stool samples
showed that the three most represented parasitic species in
this study were E. hartmanni (3.3%) followed by E. coli
(1.9%) and E. histolytica hystolytica (1.8%). As for the
other protozoa, they were present in smaller proportions
(<0.5%). The profile and distribution of protozoa
identified in this study is different from that of other
studies due to the difference in the concentration methods
used from one research to another [24,25] and the
environmental conditions which may be favorable for the
persistence of intestinal parasites from one study site to
another [4,5,26,33]. This profile of protozoan species
isolated from the stool samples in our study also showed
a higher proportion of nonpathogenic protozoa (E.
hartmanni, E. coli, E. nana and C. mesnilii) than those
which are pathogenic. This result is in association with
other previous studies [20,29,34], which state that a high
prevalence of intestinal infestations caused by nonpathogenic
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protozoa is due to the presence of environmental fecal
contamination, high population density and regular
consumption of contaminated water. This last proposition
being in agreement with the studies of Vouking et al. [21]
and Nkenfou et al. [24] which show that the quality of the
water consumed is an important risk factor for the
occurrence of IPIs.
A statistically significant association between identified
protozoa and sex was found in this study (p<0.0001) with
women (9.0%) who were more represented than men
(7.5%). Significant differences were observed for E. coli
(p=0.0305), E. hartmanni (p=0.021), E. histolytica
histolytica (p<0.001), E. histolytica minuta (p=0.0247),
G. duodenalis (p=0.0027) and I. belli (p=0.0424). These
results are close to those of Abu-Madi et al. [20] where
the difference in the distribution of the two identified
species E. histolytica and G. duodenalis was statistically
significant according to sex (E. histolytica/dispar, 𝝌𝝌𝟐𝟐 =5.2,
p=0.022 et G. duodenalis, 𝝌𝝌𝟐𝟐 =10.5, p=0.001). Similarly,
in the study by Ramos et al. [28], E. histolytica/dispar was
significantly more represented in women compared to
men (p=0.035). For the other protozoa B. coli, C. mesnilii,
C. cayetanensis, E. nana, E. gingivalis, P. butschlii and T.
intestinalis differences in distribution were observed by
sex but these were not significant. The fact that gender is a
risk factor for intestinal infestations with a predominance
in favor of the female could be explained by the fact that
women in our context are the only ones to be the most
engaged in domestic chores and farming [25], activities
which exposes them to IPIs. On the other hand, in certain
countries especially in Libya [30], Brazil [29,35] and
Qatar [20], where the proportion of intestinal infestations
is significantly higher in men compared to women because
of the difference of behavior and activities that are much
more devolved to the male gender.
Age is also an important risk factor for IPIs as
mentioned by Faria et al. [29], with a higher intestinal
infestation rate in children compared to adults. In our
study, a difference in the distribution of protozoa
according to age group was also observed and this was
statistically significant from one age group to another
(p<0.0001). The protozoa species for which the difference
in distribution according to age group were: E. coli
(p=0.0028), E. hartmanni (p<0.0001), E. histolytica
histolytica (p<0.001), E. histolytica minuta (p<0.0001),
G. duodenalis (p<0.0001), I. belli (p=0.04766) and
T. intestinalis (p<0.0001). Our finding is in agreement
with the study carried out in Qatar [20], where the
difference in distribution of the identified species was
significant according to age group (p<0.001). As in the
present study, the isolated species G. duodenalis, the
nonpathogenic amoebae and E. histolytica/dispar were
differently distributed according to the age groups
considered (with all p-values <0.001). For G. duodenalis,
the peak prevalence was among the age groups of the
youngest people as is the case in our study where people
of the 1st age group (<21 years) were more represented in
terms of intestinal infestations with G. duodenalis.
Likewise, the most nonpathogenic rhizopods (E. hartmanni
and E. coli) were in the middle age group (age group
21-40 years with an average age of 32 years). Result close
to that of Abu-Madi et al. [20] where the average age of
the middle group was 34.8 years. In the study by Ramos et

al. [28], a significant association between the age groups
and the identified germs was found (p<0.001) with a
significant decrease in the presence of G. intestinalis with
age. A similar result to that found in our study where the
prevalence of G. duodenalis was decreasing from the
youngest to the oldest. In the study carried out in Rio de
Janeiro (Brazil) [29], a significant difference between age
groups and intestinal infestations caused by protozoa was
also found (p<0.0001) as is the case with this study. In
other studies, especially that carried out in Senegal by
Diongue et al. [31], no significant difference was found
between intestinal infestations and age groups although
the infestations were more frequent in adults (67.4%),
lower in the elderly (6.1%) and between two groups in
children (26.5%).
Despite the significant decrease in IPIs in the Yaounde
region between 2010 and 2020 (p<0.0001), the prevalence
of protozoa in stool samples remains high. In order to
ensure better control of the pathways of contamination of
intestinal infestations which until now constitute a health
problem in Cameroon, in Africa and in the world, we first
of all propose the realization of more in-depth studies
focused on lifestyle habits, such as those already achieved
in Cameroon [24,25] and elsewhere [29,36,37,38,39,40,41],
in order to clarify the predisposing factors for IPIs in
humans and particularly in women who are most at risk in
our context as shown by the results of our study.
Furthermore, be interested in the parameters associated
with a high prevalence of commensal intestinal parasites.
Then, it would be more than necessary to implement in
our medical analysis laboratories and research centers, the
use of molecular diagnostic techniques as proposed by
certain studies [8,42,43,44], in order to improve the
identification of morphologically identical parasites (E.
histolytica/E. dispar/E. moshkovskii) which are difficult to
distinguish with the concentration techniques used
routinely this in order to allow better diagnosis of IPIs
and better treatment for infested people. Finally, the
actors of the Ministry of Public Health must intensify
the implementation of the broadened programs of
sensitization of the populations on the hygienic measures
to be respected in order to be safe from contamination
pathways and ensure better prevention of intestinal
infestations in our context.

5. Conclusion
Parasitic intestinal infestations are a public health
problem worldwide, particularly in developing countries.
This retrospective observational study which took place in
Yaounde between 2010 and 2020 showed that intestinal
infestations caused by protozoa have a high prevalence in
our context. Our results also show that these infestations
were strongly associated with gender and age with
women being the most at risk. The diversity of protozoa
isolated in our study also show that they are for the
most part nonpathogenic which reflects the presence of
environmental fecal contamination and therefore favorable
to intestinal parasitic infestations. Therefore, measures
must be taken within populations to ensure a considerable
decrease in the prevalence of intestinal parasites in our
country.
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