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ABSTRACT
Aims: This study aimed to investigate the frequency, distribution, and relationship between gender and age of intestinal parasites 
in Mogadishu-Somalia between 2022-2024.  
Methods: This retrospective study classified patients into five age groups (0–15, 16–30, 31–45, 46–60, and ≥60 years). The 
distribution of intestinal parasites detected in stool samples was analyzed according to age and gender. Stool specimens 
were evaluated macroscopically and microscopically using direct wet mount and native Lugol preparations (10× and 40× 
magnification). Trichrome staining was performed for the differential identification of suspected amoebic cysts and trophozoites 
(100× magnification). Statistical analyses were conducted using SPSS version 27 (IBM, USA). Categorical variables were 
expressed as numbers and percentages, continuous variables as median and interquartile range (IQR). The Chi-square and 
Mann–Whitney U tests were used where appropriate, and p<0.05 was considered statistically significant.  
Results: A total of 21,131 patient samples were examined, and parasites were detected in (11.8%) of these samples (n: 2.496). 
Although the majority of patients who gave samples were female (54%), no relationship was found between the development 
of intestinal parasite infection and gender (p=0.261). Giardia lamblia (47.6%) was the most frequently detected parasite. 
The vast majority of detected parasites (94.9%) consisted of protozoal parasites, and protozoal parasites and helminths were 
detected together in 3 samples. Parasites were significantly more detected in children aged 0-15 (p=0.038). The highest sample 
examination and highest parasite detection rate was determined as 2023 (p<0.001). Our results are similar to the results of a 
previous study in the same region.
Conclusion: There has been no significant decrease in the rate of intestinal parasitism in Somalia over the years and it continues 
to be a public health problem. In order to solve this situation, joint efforts of both the state authority and individuals are required.
Keywords: Parasites, stool, gender, Mogadishu, distrubition

INTRODUCTION
Intestinal parasites is a term used to describe intestinal 
helminths and protozoan parasites (which are unicellular). 
Protozoa include Entamoeba histolytica (E. hystolitica), 
Giardia lamblia (G. lamblia), Cryptosporidium, Blastocystis 
species, Cyclospora cayetanensis and Cystoisospora belli, 
while the helminth group includes Enterobius vermicularis 
(E. vermicularis), Ascaris lumbricoides (A. lumbricoides), 
Trichuris trichiura (T. trichiura), Ancylostoma duodenale (A. 
duodenale) and Necator americanus (N. americanus).1

Approximately 3.5 billion people worldwide are infected with 
intestinal parasitic infections (IPI), the vast majority of whom 
are asymptomatic. Morbidity and mortality rates are higher in 

immunosuppressed patients, and more than 200,000 people 
die from IPI each year.2,3

Although the disease is prevalent worldwide, the majority of 
cases occur in tropical and subtropical regions, with Africa 
being one of the endemic regions.4 The disease mainly affects 
vulnerable groups such as the homeless individuals, people 
living in poverty, the elderly ones and children.5 

Intestinal parasites can be transmitted through ingestion 
of contaminated water or food containing eggs, cysts or 
oocysts, consumption or raw meat containing the parasites, 
or through skin penetration by infective helminth larvae 
(Ankylostomiasis, Strongyloides).6 The most common method 
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for the diagnosis of intestinal parasitosis is microscopic 
examination, and the concentration methods provide 
more accurate results than direct examination.7,8 However, 
molecular methods are recommended for E. hystolitica and 
Giardia as molecular testsing is required to distinguish E. 
hystolitica and Entomoeba dispar, which are morphologically 
similar, and to determine of Giardia subgroups.9,10

In this study, we aimed to present data of the last two years 
in Somalia, where a limited number of scientific publications 
have been produced.

METHODS
An application was made to the Ethics Committee of 
Mogadishu Somali Turkiye Recep Tayyip Erdoğan Training 
and Research Hospital (Date: 07.07.2024, Decision No: 
MSTH/ 18530). All procedures were carried out in accordance 
with the ethical rules and the principles of the Declaration of 
Helsinki.

In this retrospective study, stool samples sent submitted to 
the Clinical Microbiology Laboratory of Mogadishu Somali 
Turkiye Hospital were first examined macroscopically and 
subsequently evaluated microscopically using physiological 
saline and natural lugol solutions. Protozoa were identified 
based on morphological criteria, including size and shape, 
nuclear structure, presence and localization of karyosomes, 
chromatin distribution within the nucleus, presence and 
morphology of chromatoid bodies vacuoles and various 
inclusion bodies. Serological or molecular biological methods 
were not employed for parasite identification.

Statistical Analysis
The required data was collected in a database and analyzed 
using the statistical software package SPSS version 27 (IBM 
Co., USA). Descriptive analysis were performed on the data. 
Categorical data were expressed as percentages and frequency 
values, while numerical data were subjected to distribution 
analysis. For data that did not fit into a normal distribution, 
median and interquartile range (IQR) were employed. The 
Chi-square test was used to compare categorical data, whereas 
the Mann-Whitney U test was employed for numerical data 
that was not regularly distributed. Findings with p-values 
<0.05 were considered statistically significant.

RESULTS
A total of 21,131 patients were included in the study. The 
mean age of patients without parasites was 20 years, whereas 
the mean age of those with parasites was 12 years, and 
this difference was statistically significant (p<0.001). The 
majority of patients who underwent examination were female 
(p<0.001). IPI were detected significantly more frequently in 
the 0-15 age group (p<0.001). Table 1 presents the differences 
according to age, age groups, and gender.

When the annual distribution of patients with and without 
parasites was compared, a significant increase was observed 
in 2023 (p<0.001). IPI were detected significantly more 
frequently in the 0-15 age group (p: 0.038). Table 2 presents 
a comparison of parasite detection by year, gender and age 

group. Gender was not found to have a significant role in the 
development of IPIs (p=0.261).

The most frequently detected IPI agent in both females and 
men was G. lamblia. Of the detected intestinal parasites, 
(94.9%) (n: 2,368) were protozoan parasites, whereas 5% (n: 
126) were helminths. Multiparasitic infection was detected in 
a total of 69 patients. Of these, 66 cases consisted of biprotozoal 
infections in which two different protozoan species were 
identified concurrently, while in 3 cases, biparasitic infections 
involving two different parasite species were detected. The 
majority of the samples requested for examination belonged 
to 2023 (49.7%). The distribution of detected IPI agents by 
year and gender is presented in Table 3. The most frequently 
detected IPI agents were G. lamblia and E. hystolytica, 
respectively, and together these two constituted (94.8%) of all 
parasites. The least detected IPI was A. duodenale (n: 1). We 
did not detect Strongyloides was not detected during the study 
period.

When the prevalence of parasite species was compared by year, 
E. histolytica was found to be significantly less common in 
2023 (p=0.007), whereas G. lamblia (p<0.001), A. lumbricoides 
(p=0.02) and T. trichiura (p=0.018) were significantly more 
common in 2022 compared to other years. Table 3 shows the 
prevalence of each parasite species over time. 

Table 1. Comparison of demographic characteristics between patients with 
and without parasitic infection

Variables Parasites (n=2496) 
n (%)

Non-parasites 
(n=18635) n (%) p-value

Gender, female 1259 (50.4%) 10317 (55.4%)  0.001

Age (median, IQR) 12 (29) 20 (34)  0.001

0-15 1263 (50.6%) 7750 (41.6)

 0.001

16-30 502 (20.1%) 4335 (23.3%)

31-45 321 (12.9%) 2927 (15.7%)

46-60 222 (8.9%) 1996 (10.7%)

60+ years 188 (7.5%) 1627 (8.7%)
The p-value represents the comparison of the overall age distribution between groups (Chi-square 
test). IQR: Interquartile range

Table 2. Distribution of parasitic infections according to year, gender, and 
age group

Specification
Years (n, %)

p-value
2022 2023 2024

Non-parasites 
(n=18635) 1237 (6.6%) 10067 (54.0%) 7331 (39.3%)

0.001Parasites 
(n=2496) 418 (16.7%) 1242 (49.8%) 836 (33.5%)

Female (1259) 210 (16.7%) 616 (48.9%) 433 (34.4)
0.261Male (1237) 208 (16.8%) 629 (50.6%) 403 (32.6%)

Age 

0-15 212 (50,7%) 600 (48.3%) 451 (53.9%)

0.038

16-30 88 (21.1%) 268 (21.6%) 146 (17.5%)

31-45 40 (9.6%) 177 (14.3%) 104 (12.4%)

46-60 47 (11.2) 105 (8.5%) 70 (8.4%)

60+ years 31 (7.4%) 92 (7.4%) 65 (7.8%)
p-values represent comparisons of distributions across years using the Chi-square test
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In the analysis performed to evaluate the distribution of 
specific parasite species among age groups, E. histolytica and 
G. lamblia were found to be significantly more prevalent in the 
0-15 age group (p<0.001). Table 4 presents a comprehensive 
comparison of parasite species according to age groups and 
gender.

DISCUSSION
Somalia, like many developing countries, remains at risk for 
IPIs due to structural determinants such as rapid population 
growth; the use of shallow surface wells; low socioeconomic 
status; inadequate sanitation infrastructure; insufficient 
wastewater management; environmental contamination and 
recurrent exposure risk; limited access to safe drinking water; 
and the absence of systematic health screening programs for 
food handlers.

Although some infrastructural improvements have been 
reported in recent years in Mogadishu, sanitation and sewage 
systems remain insufficient to effectively interrupt the fecal–
oral transmission cycle. The risk therefore persists, particularly 
in densely populated areas and informal settlements.

The World Health Organization (WHO) estimates that 
approximately 24% of the global population is affected by 
IPI and that infections caused by soil transmitted helminths 
(geohelminths)—A. lumbricoides, T. trichiura, A. duodenale 
and N. americanus (hookworms)—are particulary common.11 
The most common intestinal protozoan parasites causing 
IPI are Giardia intestinalis, E. histolytica, Cyclospora 
cayetanenensis and Cryptosporidium spp.9 

While protozoan parasites are more frequently responsible 
for intestinal infections in developed countries, infections 
caused by both intestinal helminths and protozoan parasites 
remain common in developing countries. Among protozoan 
parasites, E. hystolitica is more prevelant in developing 
countries, whereas Giardia species is more common in 
developed countries.9,12 Systemic inflammation is generally 
not observed in IPIs; however, increased leukocytes may 
be detected in stool examination in infections caused by A. 
lumbricoides and Entomoeba coli.13

The present study was conducted as a continuation of a 
previous study performed at our hospital and aimed to 
determine potential changes in the frequency of IPIs and the 
distribution of parasite species.14 In line with a previous study 
conducted in Mogadishu,14 we determined that more than 
90% of IPI cases were caused by G. lamblia and E. histolytica. 
In the previous study, Giardia accounted for 60.84% of all 
detected parasites, whereas in our study, the frequency of 
Giardia decreased and was found to be at a level similar to 
E. histolytica, at approximately 45%. Considering that the 
primary route of transmission of Giardia is contaminated 
water, this decline may be associated with improvements in 
sanitation measures and relatively increased access to clean 
water.

Table 3. Distribution of parasite species according to years

Specification 2022 2023 2024 p-value

Non-parasites 1237 (74.7%) 10067 (89.0%) 7331 (89.8%)

E. hystolitica 110 (6.6%) 559 (4.9%) 443 (5.4%) 0.007

G. lamblia 266 (16.1%) 598 (5.3%) 324 (4.0%) 0.001

lumbricoides 20 (1.2%) 20 (0.2%) 27 (0.3%) 0.002

E. hystolitica+ 
G. lamblia 7 (0.4%) 37 (0.3%) 22 (0.3%) 0.905

T. trichura 11 (0.7%) 14 (0.1%) 7 (0.1%) 0.018

E. vermicularis 2 (0.1%) 6 (0.1%) 6 (0.1%) 0.606

H. nana 0 (0.0%) 5 (0.0%) 3 (0.0%) NA

G. lambria +
A. lumbricoides 1 (0.1%) 1 (0.0%) 1 (0.0%) NA

T. saginata 1 (0.1%) 1 (0.0%) 1 (0.0%) 0.368

Entomoeba coli 0 (0.0%) 0 (0.0%) 2 (0.0%) NA

A. duodenale 0 (0.0%) 1 (0.0%) 0 (0.0%) NA
Chi-square test was used when appropriate; Fisher’s exact test was used for expected counts <5. 
NA: statistical comparison not applicable due to very low frequency. E. hystolitica:  Entamoeba 
hystolitica,  G. lamblia:  Giardia lamblia, H. nana:  Hymenolepis nana, T. trichura: Trichuris trichura, 
A. lumbricoides: Ascaris lumbricoides, E. vermicularis: Enterobius vermicularis, A. duodenale: 
Ancylostoma duodenale, E. coli: Entamoeba coli, A. lumbricoides: Ascaris lumbricoides, T. saginata: 
Tenia saginata

Table 4. Distribution of parasite species according to age group and gender

Variables E. 
hystolitica

G. 
lamblia

H. 
nana

T. 
trichura

A. 
lumbricoides

E. 
vermicularis

A. 
duodanale

E.
coli

G. lamblia+A. 
lumbricoides

T. 
saginata

E. hystolitica 
+G.lamblia

Female 559 595 3 19 32 8 1 1 2 2 36

Male 553 593 5 13 35 6 0 1 1 1 30

p-value 0.001 0.001 NA 0.121 0.384 NA NA NA NA NA 0.398

0-15 579 603 5 9 24 5 1 0 1 1 35

16-30 201 254 1 13 15 4 0 1 0 1 12

31-45 167 131 0 3 9 2 0 1 0 1 7

45-60 93 104 2 5 9 2 0 0 1 0 6

60+ years 72 96 0 2 10 1 0 0 1 0 6

p-value 0.001 0.001 0.318 0.121 0.384 0.972 0.843 0.504 0.316 0.852 0.398

Chi-square test was used when appropriate; Fisher’s exact test was applied when expected cell counts were <5. NA: Not applicable due to very low frequency. E. hystolitica:  Entamoeba hystolitica,  G. lamblia:  Giardia 
lamblia, H. nana:  Hymenolepis nana, T. trichura: Trichuris trichura, A. lumbricoides: Ascaris lumbricoides, E. vermicularis: Enterobius vermicularis, A. duodenale: Ancylostoma duodenale, E. coli: Entamoeba coli, A. 
lumbricoides: Ascaris lumbricoides, T. saginata: Tenia saginata
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The frequency and distribution of IPI may vary depending 
on the geographic location and socioeconomic conditions. 
In our study, the frequency of IPI was (11.8%), which is 
consistent with the findings of Doğan et al.14 While studies 
from Turkiye and Iran have reported IPI frequencies of 6% 
and 10.1% respectively, publications from Africa and Mexico 
have reported higher rates of 26% and 48%, respectively.13,15,17

In studies conducted in Turkiye, Iran and Pakistan, IPI 
were detected more frequently in males.15,16,18 Although the 
majority of patients who underwent examination in our study 
were female, no significant association was found between 
gender and IPI’s, which is consistent with the findings of the 
previous study conducted by Doğan et al.14 in the same region.

IPI is more common in vulnerable populations and children 
constitute one of these groups.5 Previous studies have reported 
that the prevelance of IPI in children can reach up to 87.5%.19 In 
our study, IPI’s detected most frequently in the 0-15 age group 
(p=0.038), similar to the findings Doğan et al.,14 and these 
results are also consistent with a study conducted in India.14,20 
In our study, the prevalence of IPIs in the 0–15 age group 
was found to be 14%. This rate is lower than those reported 
in large-scale systematic reviews conducted in low- and 
middle-income African countries, which have documented 
IPI prevalences of approximately 40–50% among school-aged 
children. Nevertheless, our findings indicate that intestinal 
parasitic infections remain a significant and widespread 
public health problem among pediatric populations across 
the African continent.21-23 In addition to existing risk factors, 
several child-specific factors may contribute to the higher 
frequency of protozoal infections in children. These include 
the relative immaturity of mucosal immunity compared to 
adults, malnutrition, inadequate hand hygiene in younger 
children, frequent contact with soil and contaminated 
surfaces, and common hand-to-mouth behaviors. Moreover, 
close contact in daycare and school settings facilitates 
person-to-person transmission. In addition, protozoa can be 
transmitted with a low infectious dose in children, further 
increasing susceptibility in this age group.

 When the prevelance of spesific parasites was analyzed 
by year, infections caused by E. hystolitica (p=0.007), G. 
lamblia (p<0.001), A. lumbricoides (p=0.002) and T. trichura 
(p=0.018) were found to be significantly more common in 
2022 compared to other years.

In our study, similar to reports from Africa,14,17 the protozoan 
parasites Giardia and E. hystolitica were detected more 
frequently. Although some studies in the literature have 
reported similar findings,19,20 other studies conducted in 
different geographic regions have identified Blastocystis 
hominis or helminths as most common IPI agents.12,24,25 
The predominance of protozoal infections in our study is 
epidemiologically significant. Consistent with our findings, 
it has been reported that in many African countries, Giardia 
intestinalis and the E. histolytica/E. dispar complex are among 
the most frequently reported causative agents of IPI.26,27

This pattern may reflect the impact of sanitation improvements 
that reduce soil-transmitted helminths, while waterborne 

transmission continues to persist. Inadequate water treatment, 
unsafe storage conditions, intermittent water supply, and 
close contact in overcrowded households may facilitate cyst 
transmission. Furthermore, protozoal cysts can be relatively 
more resistant to conventional treatment methods such as 
chlorination, thereby increasing their persistence in municipal 
water systems.

Despite studies reported helminth detection rates of 43% 
or higher among the elderly population, the frequency of 
helminths in our study was low (approximately 5%). This 
findings is consistent with the results of a study conducted 
in Argentina, and 63% (n:81) of helminth infections were 
observed in individuals younger than 30 years of age.20,25,28 
Among the helminths, A. lumbricoides was the most 
frequently detected species. 

In contrast to studies reporting Entomoeba coli as the most 
commonly detected parasite, we identified this parasite in 
only two samples in our study.16 

In a study conducted in Pakistan, H. nana was the second most 
frequently detected parasite after E. hystolitica, in our study 
the frequency of H. nana was 0.3% (n=8), which is consistent 
with the 0.5% rate reported in a previous study conducted in 
our region.14,29 

Multiparasitism is more commonly observed in developing 
countries; in our study, multiparasitism was detected at a rate 
of 2.8%.30

Limitations
The limitations of the study include the reliance on traditional 
diagnostic methods such as microscopy, which may have 
lower sensitivity compared to molecular techniques such 
as polymerase chain reaction (PCR). This limitation may 
have led to the misidentification or underreporting of 
certain parasites. The study was geographically restricted to 
Mogadishu, Somalia, and therefore may not reflecting broader 
regional trends. 

In addition, the cross-sectional design provides a snapshot of 
parasite prevalence and does not allow for the evaluation of 
long-term trends. Socioeconomic factors, hygiene practices, 
and underlying health conditions were not comprehensively 
assessed, which may limit a more detailed understanding of 
the factors influencing parasite transmission. Furthermore, 
the potential impact of co-infections and the true burden of 
helminth infections may have been underestimated, as some 
cases might not have been detected using the diagnostic 
methods applied.

CONCLUSION
The prevalence of IPIs identified in this study indicates 
that IPIs remain an important and persistent public health 
problem in Somalia. Although the overall prevalence 
appears relatively moderate compared with some high-
burden low-income settings, the predominance of protozoal 
infections—particularly Giardia lamblia and Entamoeba 
histolytica—highlights the ongoing significance of waterborne 
transmission pathways. 
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The higher burden of infection observed among children 
further emphasizes the vulnerability of this population and 
the need for targeted preventive strategies. The findings also 
suggest a possible epidemiological shift toward protozoal 
dominance, likely reflecting partial improvements in 
sanitation that have reduced helminth infections while leaving 
water-related transmission insufficiently controlled.

From a public health perspective, effective control of IPIs 
in this setting requires a comprehensive and integrated 
approach. Strengthening water safety through improved 
treatment systems—particularly incorporating filtration 
alongside chlorination—remains essential. In addition, 
expanding sanitation infrastructure, eliminating open 
defecation, and promoting safe wastewater management are 
critical to interrupt environmental contamination. At the 
community level, hygiene education programs, especially 
those targeting school-aged children, and the promotion of 
safe water storage and household-level treatment methods can 
significantly reduce transmission.

Furthermore, enhancing laboratory capacity and integrating 
routine surveillance systems are necessary for early detection, 
accurate diagnosis, and timely intervention. Future studies 
incorporating molecular diagnostic techniques and broader 
population-based designs are warranted to better define the 
true burden and transmission dynamics of IPIs in the region.

In conclusion, sustainable reduction of intestinal parasitic 
infections in Somalia will depend on coordinated, 
multisectoral strategies combining water, sanitation, hygiene 
(WASH) interventions, health education, and strengthened 
surveillance systems.
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