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ABSTRACT

Intestinal parasitic infections (IPIs) remain a significant public health issue, especially in
regions with poor sanitation and hygiene practices. This study aimed to assess the
prevalence of IPIs and identify the associated visk factors among patients visiting Adare
Hospital in Hawassa, Ethiopia. A health facility based cross-sectional study was conducted,
with socio-demographic data collected through semi-structured questionnaires and stool
samples analyzed using Direct Microscopy (Wet Mount) and Formal-Ether Concentration
methods.. Data was analysed using SPSS version-27, by descriptive statistics and Logistic
regression analyses. A p-value < 0.05 indicated statistical significance .Out of 422 stool
samples, 152 (36.0%) tested positive for intestinal parasites. The most commonly detected
parasites were Giardia lamblia (14.9%), Entamoeba histolytica (10.4%), and Ascaris
lumbricoides (7.6%), while Hymenolepis nana was less frequently identified. Additionally,
16 participants (3.8%) had double infections. This study investigates the risk factors
associated with intestinal parasitic infections (IPIs) in a specific population, focusing on
age, income, occupation, hygiene practices, and access to clean water, dietary habits, and
medical history. Findings reveal that Children aged 0-5 and 6-15 years face a higher risk of
infection (AOR 1.509, p = 0.018), (AOR 1,59, P=0.17)respectively and low-income
households, particularly those earning below 1000 NTS, are at greater risk (AOR 1.304, p <
0.01). Among occupations, students show a notably high risk (AOR 13.39, p < 0.001).
Hygiene practices, especially hand washing with soap and water, significantly reduce IPI
risk (AOR 0.188, p = 0.030), while limited access to clean water increases it (AOR 3.436, p
< 0.001). Dietary habits, such as consuming raw meat or fish, are linked to higher infection
rates (AOR 0.368, p = 0.001).These finding highlight critical risk factors, including age,
income, occupation, hygiene, and water access and underscore the need for improved
hygiene practices, sanitation, and access to clean water in Hawassa to mitigate the spread of
parasitic infections. This study provides essential insights that can inform targeted public
health interventions in the region.

Keywords: Adare Hospital, Intestinal Parasites, Prevalence, Risk Factor.



1 INTRODUCTION

1.1 Background of the study

Intestinal parasitic infections (IPIs) are a major public health concern, particularly in
developing regions where sanitation and hygiene are inadequate. These infections, caused by
a variety of parasites such as protozoa and helminths, affect millions of people worldwide

(WHO, 2020).

The World Health Organization (WHO) estimates that over one billion people are infected
with soil-transmitted helminths, contributing to malnutrition, impaired cognitive
development, and other serious health issues (WHO, 2020). Despite global efforts to reduce
the burden of parasitic diseases, IPIs remain highly prevalent in many parts of the world,
especially in regions with poor sanitation and limited access to clean water. Recent studies
have highlighted the persistent prevalence of intestinal parasitic infections in several parts of
the world. Over 1.5 billion people globally are affected by parasitic worms, with the highest
burden in Sub-Saharan Africa, South Asia, and Latin America (Hotez et al., 2021). The
prevalence rates, however, vary significantly across regions and populations, often influenced
by factors such as geographic location, socio-economic status, and environmental conditions.
In many rural and impoverished communities, the prevalence of IPIs can exceed 50%,

particularly among children (Nash et al., 2022).

IPIs are caused by protozoa and helminths, such as Entamoeba histolytica, Giardia lamblia,
Ascaris lumbricoides, and hookworms, and continue to affect millions worldwide. According
to the World Health Organization (2020), over 1.5 billion people are infected with soil-
transmitted helminths alone, with the highest burden in Sub-Saharan Africa, South Asia, and
Latin America. In regions such as Sub-Saharan Africa, studies have reported that more than

75% of schoolchildren in some areas are infected with at least one type of helminth (Adeyeba

1



and Akinlabi, 2021).The transmission of intestinal parasites is closely linked to
environmental and socio-economic factors. Poor sanitation, lack of access to clean water, and
inadequate hygiene practices are among the primary risk factors for these infections.
Additionally, population groups such as children, the elderly and agricultural workers are
particularly vulnerable to IPIs due to increased exposure to contaminated soil or water.
Individuals living in areas with limited access to sanitation facilities are at a five-fold higher

risk of contracting parasitic infections (Schmidt ez al., 2020) .

1.2 Statement of the Problem

Intestinal parasitic infections are the major causes of morbidity and mortality in sub-Saharan
countries (Tadesse et al.,, 2020).In Ethiopia, despite continuous efforts to control IPIs during
the past decade, the burden of intestinal parasites (IPs) is extremely high (Girma and Aemiro,

2022).

Intestinal parasitic infections pose a significant public health challenge across many
developing nations, including Ethiopia. Despite efforts to control and prevent these
infections, they continue to be a significant burden on the health and well-being of the
population, recent studies conducted in Hawassa, Ethiopia, provides critical insights into the
prevalence and associated risk factors of intestinal parasitic infections (IPIs). A 10-year
retrospective study at Hawassa University identified an overall IPI prevalence of 47.9%
among patients, with the protozoan Entamoeba histolytica/dispar being the most prevalent
parasite at 18%. This study also reported significant protozoan infections caused by Giardia
lamblia 9.6% highlighting the role of poor hygiene and environmental sanitation in
facilitating fecal-oral transmission of parasites. (Menjetta et al., 2019) These findings align
with global concerns raised by the World Health Organization, which underscores the public

health threat posed by intestinal protozoa in Ethiopia and other developing regions. A parallel



study focusing on children under five years old attending health facilities in Hawassa
revealed an IPI prevalence of 26.6%. The most common parasitic infections were Entamoeba
histolytica/dispar (11.4%) and other intestinal protozoa like Giardia duodenalis and

Cryptosporidium species (Mulatu et al., 2015).

While numerous studies have explored the prevalence and contributing factors of intestinal
parasitic infections (IPIs) in Ethiopia, many regions particularly in the southern part of the
country still lack detailed epidemiological data. Hawassa has been noted for its high
prevalence of IPIs; however, specific data on prevalence and associated risk factors are
limited. This gap in information hinders the development of effective prevention and control
strategies. Therefore, this study aims to determine the prevalence of intestinal parasitic

infections and associated risk factors at Adare Hospital in Hawassa.

1.3 Objectives

1.3.1 General objective

The general objective of this research was to examine the prevalence of intestinal parasitic

infections and the associated risk factors within the study population.
1.3.2 Specific objectives
The specific objectives were;

> To assess the prevalence of intestinal parasitic infections in the area.

> To identify the different species parasites in the study population.

> To identify which stage of parasite is more common.

> To identify demographic, socioeconomic, and environmental risk factors

associated with intestinal parasitic infections.



1.4 Research Questions

In line with the specific objectives the study were focused on the following questions:

> What is the prevalence of intestinal parasitic infections in the study population?
> What are the identified different species of parasite in the study population?
> What demographic, socioeconomic, and environmental risk factors are associated

with intestinal parasitic infections in the study population?
1.5 Significance of the Study

Understanding the prevalence and associated risk factors of intestinal parasitic infections is
crucial for developing effective prevention and control strategies. While many studies have
documented the burden of IPIs, there is still a need for updated data in specific regions to
inform public health interventions. This study aims to fill this gap by providing current data
on the prevalence of intestinal parasitic infections and identifying the key risk factors
contributing to their transmission in Hawassa. The findings of this research will help guide
public health policies and targeted interventions aimed at reducing the burden of IPIs in

vulnerable populations.
1.6. Scope of the study

The scope of the study included collecting stool samples from a representative sample of the
study population and analyzing them for the presence of intestinal parasites. Demographic,
socioeconomic, and environmental data were also collected from participants to identify risk
factors associated with parasitic infections. The study was conducted over a certain period of
time and it included all age groups and both sex. Additionally involved statistical analysis of
the data collected to draw conclusions about the prevalence, risk factors, and impact of

intestinal parasitic infections in the study population.



1.7 Limitation of the study

The findings of this study should be considered alongside its limitations. Because this is a
health-care facility-based study, its findings may not represent the prevalence of IPIs and
associated risk factors in the general population. This study used only Wet mount and formol-
ether concentration method.Alternative methods that could be employed include polymerase
chain reaction (PCR) for molecular detection, enzyme-linked immunosorbent assay (ELISA)
for antigen detection, or quantitative polymerase chain reaction (PCR) for more sensitive and
specific identification of parasitic DNA. Incorporating these additional diagnostic techniques
could enhance the accuracy of prevalence estimates and provide a more comprehensive

understanding of the epidemiology of IPIs.
1.8 Conceptual framework

The socio demographic factors, Socio Economic And associated risk factors, that might lead
to the occurrence of intestinal parasites among patients .One factor alone might not lead to
intestinal parasites, but a combination of factors can cause the disease.The conceptual
framework illustrates how dependent and independent variables are related to each other. The
dependent variable is the prevalence of intestinal parasites. This variable is influenced by
independent variables such as the socio demographic and economic status of Patients,
including age, residence, income, educational status, and occupation. Other independent
variables include potential risk factors like hygiene practices, dietary habits, Access to clean

water.



»

Potential risk
factors
e sanitation,
e  Access water,
e hygiene

practices,

Medical history

IPIs in past.

A

Prevalence of Intestinal

parasitic infection

Socio demographic

and Economic factor

o Age

e residence

e Educational
status

e Income

e occunation
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Variables among patients Attending Adare Hospital, Hawassa Ethiopia, 2024.




2. LITERATURE REVIEW

2.1. Overview of Intestinal Parasitic Infections

Intestinal parasites are an organism that lives in or on and takes its nourishment from another
organism and live in the intestinal tract. It includes both helminthes and protozoa; Helminthes
are worms such as tapeworms, pinworms and roundworms. All of these worms can live, but
typically not reproduce inside the human intestine. In contrast to the worms, which are
composed of many cells, protozoa are single-celled organisms that can multiply inside the

body (Charles, 2021).

Intestinal parasitic infections (IPIs) are caused by a variety of protozoa and helminths, which
infect the gastrointestinal tract of humans, primarily through the fecal-oral route. These
infections pose a significant public health challenge globally, especially in developing
countries where poor sanitation, limited access to clean water, and inadequate hygiene
practices are prevalent. Common parasites responsible for IPIs include protozoa such as
Entamoeba histolytica and Cryptosporidium spp., as well as soil-transmitted helminths like

Ascaris lumbricoides, Trichuristrichiura, and Ancylostomaduodenale (WHO, 2022).

These infections are often associated with inadequate sanitation, poor hygiene practices, and
contaminated food and water supplies. The WHO reports that approximately 2 billion people
worldwide are infected with soil-transmitted helminths, leading to substantial morbidity,
especially in vulnerable populations such as children and those with compromised immune

systems (WHO, 2019).

Parasitic infections caused by intestinal helminths and protozoan parasites rank among the
most common infections in humans, particularly in developing countries. In contrast,
developed countries typically see a higher prevalence of gastrointestinal infections caused by
protozoan parasites rather than helminths (Haque, 2007). According to the World Health
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Organization (WHO), an estimated 1.5 billion people, mostly in low-income countries, are

infected with soil-transmitted helminths (WHO, 2022).

Infections with these parasites often result in a range of health issues, including malnutrition,
anemia, stunted growth, and impaired cognitive development in children. Among the most
common protozoan infections, Entamoeba histolytica can cause amoebiasis, a condition that
may lead to severe diarrhea or even life-threatening complications such as liver abscesses
(Shiferawer al, 2021). Similarly, Giardia lamblia infections, also known as giardiasis,
contribute to diarrheal diseases, particularly in young children and immune-compromised

individuals (Tadesse et al., 2020).

In tropical countries, intestinal protozoan infections are among the common infections
causing significant morbidity and mortality (WHO, 2015).Parasitic infections caused by
intestinal helminths and protozoa’s are among the most prevalent infections in the globe,
carrying a high burden of morbidity and mortality. Globally, 2 billion people, majorly
children, were infected by soil-transmitted helminthes (STHs) and schistosomiasis, of whom
more than 300 million suffer from associated severe morbidity (WHO, 2017).IPIs are widely
distributed in tropical and subtropical areas, with the greatest numbers occurring in sub-

Saharan Africa, the Americas, China, and East Asia (WHO, 2020).

Globally, approximately 3.5 billion people are affected by intestinal parasitic infections,
leading to over 200,000 reported deaths each year (WHO, 2021). More than 267 million
preschool-aged children and over 568 million school-aged children reside in areas where
these parasites are transmitted intensively, making them in need of treatment and preventive

measures (WHO, 2021).

The distribution of helminths and protozoan parasites varies across different regions. In

developing countries, enteric protozoa, particularly Giardia intestinalis (also known as



Giardia lamblia) and Entamoeba species, are prominent. Were common in children. The
systematic review and meta-analysis study on prevalence of gastrointestinal pathogens in
developed and developing revealed Giardia intestinalis as the most frequently detected
protozoa in developing regions, with the prevalence of 3.0 and 2.7% in South Asia and Sub-
Saharan Africa respectively (Zemene et al., 2018).In Sub-Saharan Africa, Ethiopia has the
second-highest ascariasis, third-highest hookworm, and fourth-highest trichuriasis infections

(Deribe et al.,2012).

The number of individuals living in helminthes endemic areas, particularly soil-transmitted
helminthes, is estimated to be 81 million in the country, including 9.1 million preschoolers,
25.3 million school-aged children, and 44.6 million adults. Like many other African
countries, intestinal parasitic infections (IPIs) are prevalent in Ethiopia due to factors such as
poverty, inadequate personal hygiene, poor environmental sanitation, overcrowding, low
education levels, and a lack of access to safe drinking water (MoH, 2016). Over half of the
country's population still practices open defecation, and many residents in urban slums rely
on unimproved sanitation facilities (Beyene et al., 2015). In regions like sub-Saharan Africa,
including Ethiopia, the prevalence of IPIs remains high, particularly among schoolchildren
and individuals in rural or per urban areas. Studies in Ethiopia show that the overall
prevalence of intestinal parasites ranges between 26.6% and 47.9%, with parasites such as
Entamoebahistolytica and Giardia lamblia being the most frequently reported (Alemu et al
2021). Factors contributing to these high rates include open defecation, inadequate sanitation,
and reliance on contaminated water sources for drinking and household use. Efforts to control
IPIs have focused on mass drug administration (MDA) campaigns, particularly for soil-
transmitted helminths, as well as health education and improvements in water, sanitation, and

hygiene (WASH) practices. However, despite such interventions, re-infection remains a



major challenge, especially in communities where environmental conditions favor the

continued transmission of parasitic infections (Mekonnen et al.,2021)

Intestinal parasites (IP) have also been found on plants, fruits, fingers, utensils, and door
handles. Commonly consumed raw produce such as bananas, mangos, tomatoes, salads, and
green peppers serve as significant pathways for IP transmission to humans (Alemu et al.,
2020). Additionally, the Global Burden of Disease study indicates that amoebiasis accounts
for over 55,000 deaths and 2.2 million disability-adjusted life years, while giardiasis affects

approximately 5—10% of the population (Al Saquar et al., 2017).

Human intestinal parasitic infections (HIPIs) pose a global public health threat and are
recognized as neglected tropical diseases (NTDs), gaining increased attention recently (Ojha
et al., 2014). Total control of HIPIs transmission and addressing potential aggravating factors
are integral to the United Nations' Sustainable Development Goals. Despite ongoing efforts,
intestinal parasites continue to burden public health, particularly in tropical and subtropical
regions (Hotezet al., 2014). Various risk factors for HIPIs in impoverished communities have
been well documented Key contributors to the high prevalence of HIPIs include poverty-
related issues (such as poor sanitation, lack of potable water, unsafe waste disposal, and
open-field defecation), conducive environmental conditions for parasites, inadequate health

services, and low awareness levels(Alum ef al., 2010).

School and preschool children are particularly vulnerable to HIPIs due to behaviors that
expose them to these parasites. Urgent treatment and preventive measures are necessary
(Palmeirim et al., 2018). Young children are at a heightened risk due to their less developed
immune systems, poor personal hygiene, and tendency to play on contaminated soil. HIPIs

can lead to significant health issues, including an increased risk of protein-energy
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malnutrition, iron deficiency anemia, growth retardation, impaired cognitive development,

and susceptibility to other infections in young children (Sackev, 2001).

The global burden of protozoan intestinal parasites is substantial; for instance, Entamoeba
histolytica infects approximately 48 million people. Giardiasis also has a high global
prevalence (WHO, 2010). Additionally, parasitic worms, including roundworm, hookworm,
and whipworm, are common in low-income countries (Mascarini-Serra, 2011). Both
protozoan parasites and soil-transmitted helminths contribute to high morbidity and mortality
rates among children in sub-Saharan African nations (WHO, 2010). Key intestinal parasitic
infections of global public health concern include protozoan species such as Entamoeba
histolytica and Giardia lamblia, as well as helminthic species like Ascaris lumbricoides,
Trichuristrichiura, hookworm species, Enterobius vermicularis, Taenia species, and

Schistosoma mansoni (WHO, 2020).

Reports indicate a high prevalence of HIPIs in this African region, affecting nearly everyone
at least once or multiple times during their lifetimes. The Federal Ministry of Health of
Ethiopia has made efforts to combat HIPIs and other diseases by training thousands of health
extension workers and deploying them to every village (Abossie and Mohammed, 2014). In
Ethiopia, prevalence rates of HIPIs among primary school children have reached as high as
84% (Sitotaw and Shiferaw, 2020). Intestinal parasites produce a variety of symptoms in
those affected, most of which manifest themselves in gastrointestinal complications and
general weakness. Gastrointestinal conditions include inflammation of the small and/or large
intestine, diarrhea(dysentery), abdominal pains and nausea (vomiting) These symptoms
negatively impact nutritional status, including decreased absorption of micronutrients, loss of
appetite, weight loss, and intestinal blood loss that can often result in anemia. It may also
cause physical and mental disabilities, delayed growth in children, and skin irritation around

the anus and vulva (Kiani ef al., 2016).
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2.1.1. Intestinal Protozoa Infection

Protozoans are a group of single celled eukaryotes, either free-living or parasitic, that feed on
organic matter such as other microorganism, organic tissues or debris. Historically
protozoans were regarded as "one-celled animals “because they often possess animal -like
behaviors, such as motility and predation, and lack acell wall as found in plants and
many algae (Scholtyseck, 2012).Intestinal protozoan parasite (IPP) infections are widespread
public health problems, particularly in developing countries where they contribute to
significant morbidity and mortality. These infections are closely linked to inadequate
sanitation, poor access to clean water, and the lack of health services. Communities in these
regions face a disproportionately high burden of protozoan infections, which are responsible
for various gastrointestinal illnesses, malnutrition, and even death, especially in vulnerable
populations like children, the elderly, and immune-compromised individuals (Castellanos et
al.,2018).Protozoa such as Entamoeba histolytica, Giardia lamblia (also known as Giardia
intestinalis or Giardia duodenalis), Cryptosporidium spp., and Balantidium coli are some of
the most common pathogens causing severe illnesses in humans. These parasites are mainly
transmitted through the ingestion of contaminated food or water, and sometimes through
direct human contact, making them easily transmissible in settings where hygiene is poor

(Hajissa et al 2020).

Among these, Entamoeba histolytica is particularly notable for causing amoebiasis, which is
the third leading cause of death from parasitic infections globally, ranking after malaria and
schistosomiasis (Tegen er a/ 2020). Amebiasis can cause symptoms ranging from mild
diarrhea to severe dysentery, and in some cases, it can lead to liver abscesses, a life-
threatening condition. Similarly, Giardia lamblia and Cryptosporidium spp. are major non-
viral causes of diarrhoeal diseases, particularly in children. Infections caused by these

parasites are often associated with prolonged diarrhea, which can result in dehydration and

12



malnutrition, further exacerbating the health challenges in affected populations (Squire and
Ryan, 2017). Cryptosporidium infections are particularly concerning in immune-
compromised individuals, such as those living with HIV/AIDS, where the infection can
become chronic and lead to severe dehydration, weight loss, and even death if left untreated
(Hajissa et al 2020).The high prevalence of these protozoan infections in Africa and other
developing regions is intimately tied to socioeconomic factors such as poverty, poor
environmental conditions, and a lack of education on health-promoting behaviors. Many
communities lack access to clean drinking water and proper sanitation facilities, which
increases the likelihood of waterborne transmission. Inadequate waste disposal systems
further contribute to the contamination of water sources, making it easier for these parasites

to spread (Ngowi, 2020).

The lifecycle of intestinal protozoa typically involves both a cyst and a trophozoite stage. The
cysts, which are resistant to harsh environmental conditions, are often ingested through
contaminated food or water. Once inside the host, the cysts release trophozoite, the active
form of the parasite, which multiply in the intestines and cause infection. For example,
Giardia lamblia releases trophozoites that attach to the small intestine’s lining, interfering
with nutrient absorption and leading to symptoms such as diarrhea, abdominal pain, and
weight loss (Squire and Ryan, 2017).Diagnosing these infections often requires stool
examinations to detect the presence of cysts or trophozoites, although advanced diagnostic
techniques, such as PCR, ELISA, and antigen detection tests, can offer more accurate results

(Hajissa et al 2020).

2.1.1.1 Entamoeba Histolytica

Entamoeba histolytica is an anaerobic parasitic amoebozoan within the genus Entamoeba,

primarily infecting humans and other primates and causing amoebiasis. This infection, which
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leads to significant tissue destruction and clinical disease, affects approximately 35-50
million people worldwide, with an estimated 55,000 deaths annually (Rawat et al., 2020).
The trophozoite, or active stage of the parasite, thrives only within the host or in fresh, loose
feces, whereas cysts can survive outside the host on moist surfaces, such as water, soil, and
food. Infection typically occurs through ingestion of E. histolytica cysts, either by consuming
contaminated water or food or through contact with contaminated surfaces or hands (Nayyef
et al., 2022). E. histolytica remains a pressing global health concern as the third leading cause
of death from parasitic infections. Although approximately 90% of infections are
asymptomatic, nearly 50 million cases develop symptoms annually, with up to 100,000
deaths. Among infected individuals, E. histolytica is responsible for pathogenic infections,
such as amoebic colitis and extra intestinal amoebiasis, while E. dispar, a related species, is

generally considered nonpathogenic and does not produce symptoms (Ghosh et al., 2019).
2.1.1.2 Giardia lamblia

Giardia lamblia is a flagellated parasitic protozoan of the genus Giardia that inhabits the
small intestine, leading to giardiasis, a diarrheal illness. The parasite attaches to the intestinal
epithelium using a ventral adhesive disc and reproduces through binary fission (Adam, 2021).
Giardiasis remains localized within the lumen of the small intestine, as the infection does not
spread to the bloodstream or other parts of the gastrointestinal tract. Giardia possesses a
robust outer membrane, enabling it to survive outside the host and resist chlorine disinfection.
As anaerobes, Giardia trophozoites absorb nutrients directly from the intestinal lumen
(Dixon, 2021). Giardia infections are a global concern, affecting around 200 million people
annually and contributing to approximately 500,000 deaths each year. Between 2-5% in the

developed nations and 20-30% in the developing countries (Hajare et al., 2022).
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2.1.2. Intestinal helminthic parasite infection

Soil-transmitted helminth infections are among the most prevalent infections globally,
predominantly affecting impoverished and underserved communities. The primary species
infecting humans include roundworm (A4scaris [umbricoides), whipworm (Trichuris
trichiura), and hookworms (Necatoramericanus and Ancylostomaduodenale) (Capello,
2004).Soil-transmitted helminths are commonly grouped together because they share similar
diagnostic procedures, transmission routes, and treatment protocols. These infections are
diagnosed through stool examinations to identify the presence of worm eggs, and treatment is
usually administered using broad-spectrum ant-helminthic medications, such as albendazole

or mebendazole, which are effective against all three main species of STH (WHO, 2022).

Despite their commonality, the clinical manifestations of these infections can vary depending
on the worm burden and species. Ascaris lumbricoides infections, for example, can cause
abdominal discomfort, intestinal obstruction, and growth retardation in children, while
Trichuristrichiura infections may lead to chronic diarrhea, rectal pro-lapse and impaired
cognitive development. Hookworm infections are particularly dangerous because they can
cause significant blood loss, leading to iron-deficiency anemia, which is especially harmful to

pregnant women and children (Hotez ef al., 2008).

These soil-transmitted helminth (STH) species are typically treated as a group because they
share similar diagnostic methods and respond to the same medications. Globally, over 1.5
billion people, or 24% of the world's population, are infected with soil-transmitted helminths.
These infections are prevalent in tropical and subtropical regions, with the highest numbers
found in sub-Saharan Africa, China, and East Asia. More than 267 million preschool-aged
children and over 568 million school-aged children reside in areas with high transmission

rates of these parasites and require treatment and preventive measures (WHO, 2022).
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The health impacts of soil-transmitted helminth infections are particularly severe in children,
as they can lead to malnutrition, stunted growth, and impaired cognitive development.
Chronic infections can contribute to a cycle of poverty by reducing children’s ability to attend
school and adults’ ability to work, thereby limiting economic productivity at both individual
and societal levels. In addition to their direct effects on health, STH infections weaken
immune responses, increasing susceptibility to other diseases, including malaria and

tuberculosis (Hotez et al., 2008).

Preventive measures for soil-transmitted helminth infections focus on improving sanitation,
providing access to clean water, and promoting hygiene practices such as hand washing with
soap. Mass de-worming campaigns have been widely implemented in endemic areas,
particularly targeting school-age children, who are most at risk. These programs, supported
by organizations like the WHO and various non-governmental organizations, aim to reduce
the prevalence of these infections through periodic administration of ant-helminthic drugs,

alongside efforts to improve public health infrastructure (WHO, 2022).
2.1.2.1 Ascaris lumbricoides

Ascaris lumbricoides is a nematode, or roundworm that parasitizes the human gastrointestinal
tract. Worldwide, ascariasis is among the most common helminthic human infections with an
estimated 800 million to 1.2 billion people infected and which causes more than 60,000
deaths annually. In fact, it is considered as one of the “neglected tropical diseases (NTDs) a
diverse group of infectious diseases that exist in tropical and subtropical environments in 149
countries across the world, and which affect more than 1 billion individuals, costing

developing economies billions of dollars each year (Hadush and Pal, 2016).
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2.1.2.2 Hymenolepis nana

Hymenolepis nana is found worldwide. Infection by the worm is most common in children, in
persons living in institutional settings, and in people who live in areas where sanitation and
personal hygiene is inadequate. This can happen by ingesting fecally contaminated foods or
water, by touching your mouth with contaminated fingers, or by ingesting contaminated soil.
People can also become infected if they accidentally ingest an infected arthropod
(intermediate host, such as a small beetle or mealworm) that has gotten into food
(Muehlenbachs et a/.,2015).Hymenolepis nana is cosmopolitan in distribution and is possibly
the most common cestode parasite of humans in the world, especially among children. It is
prevalent worldwide with estimates of at least 50 to 75 million people infected (Al-Daoody et

al., 2016).

2.2 Prevalence of Intestinal Parasite Infections in Ethiopian Communities

In Ethiopia, intestinal parasites are prevalent due to factors such as poverty, poor personal
hygiene, poor environmental sanitation, overcrowding, lack of access to safe drinking water,
and limited knowledge about health practices. Evaluating the morbidity patterns of intestinal
parasites in low-income countries like Ethiopia is crucial for designing effective intervention

programs that aim to reduce the disease burden (Workineh et al.,2022).

Numerous studies have been conducted across different regions of Ethiopia to assess the
prevalence of intestinal parasite infections and the associated risk factors. For instance, a
cross-sectional study conducted in Jimma Health Center found that the overall prevalence of
intestinal parasite infections was 20.6%, with a higher infection rate among females (68%)
compared to males (32%). The study identified eight types of intestinal parasites, with

Giardia lamblia being the most prevalent (6.5%), followed by Ascaris lumbricoides (5.7%).
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Single infections were more common, found in 17.4% of the patients, while 3.1% had double

infections (Belete ef al., 2021).

In Southern Ethiopia, a retrospective study at Hawassa University Students' Clinic showed
that of the 13,679 patients who visited the clinic for stool examinations, 47.9% tested positive
for intestinal parasites. The prevalence of helminth infections was 20.3%, while protozoan
infections were more common at 27.6%. The most frequently identified parasites were
Entamoeba histolytica/dispar (18.0%), Ascaris lumbricoides (15.0%), and Giardia lamblia
(9.6%) (Menjetta et al., 2019).These high rates of infection are largely attributable to poor
socioeconomic conditions, inadequate water supply, and lack of knowledge about parasite

transmission, which are common challenges in many low-income countries.

Similarly, a study conducted in Adama, Oromia region, reported an overall prevalence of
20.1% among students. Two protozoa and three helminth species were detected, with
Entamoeba histolytica (13%) and Giardia lamblia (6.5%) being the predominant species.
Factors such as eating raw vegetables, walking bare foot, and poor hygiene practices were

significantly associated with the risk of infection (Zemene et al., 2022).

In Northwest Ethiopia, a study focusing on pregnant women revealed a high prevalence of
intestinal helminth infections, with 21.1% of the participants infected. The study also
highlighted a low rate of preventive and control practices among the women, with only
17.8% practicing proper hand washing after using the toilet and 22.2% regularly wearing

shoes (Shiferawu et al., 2017).

A school-based study in Debrebirhan, Amhara region, showed that 52.9% of the 645
participating children were infected by one or more intestinal parasites, with helminths
(33.8%) being more prevalent than protozoa (20%). The predominant parasites were Ascaris

lumbricoides (22.6%), Entamoeba histolytica/dispar (18.1%), and Hymenolepis nana (5.7%).
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Risk factors such as poor hygiene, playing with wastewater, and open defecation sites near
residences were significantly associated with the prevalence of infections (Hailu and

Tesfahun, 2021).

A similar school-based study in Gondar, Amhara region, found that 34.2% of 304 students
were infected with one or more intestinal parasites. The infection rate was higher in females
(35.9%) compared to males (32.1%), and the highest prevalence was observed in children
aged 10-12 years. The dominant parasite was Hymenolepis nana (13.8%), followed by

Entamoeba histolytica/dispar (9.2%) and Ascaris lumbricoides 5.9% (Gelawu et al., 2013).

In a rural area of Ethiopia, a study on school-age children (614 years old) found an overall
prevalence of 74.5% for intestinal parasitic infections. The most common parasites identified
were Entamoeba histolytica/dispar/moshkovskii (35.9%), Giardia lamblia (25.5%), and
Ascaris lumbricoides (12.5%). Multiple infections were present in 28.6% of the children
(Bimerkas, 2018).Chagni town, Northwest Ethiopia, a community-based study of food
handlers revealed a prevalence rate of 14.75% for intestinal parasites, with Entamoeba
histolytica (57.63%) and Ascaris lumbricoides (18.64%) being the most common species.
Factors such as lack of regular hand washing before meals and poor personal hygiene

practices were significantly associated with the risk of infection (Alemu et al., 2019).

In Northern Ethiopia, a study of food handlers in Tigray region found a prevalence of 33.2%
for intestinal parasites. The most common parasites were Entamoeba coli (37.4%),
Entamoeba histolytica/dispar (18%), and Giardia lamblia (12.8%). Helminth infections
included Schistosoma mansoni (6%) and Hymenolepis nana (5.3%) (Regassa et al., 2021).In
a study conducted in Jimma town, Ethiopia, among 434 participants, the prevalence of
intestinal parasitic infections (IPIs) was found to be 48.2% (209 out of 434). The most

frequently detected parasite was Ascaris lumbricoides, identified in 27.6% (120 individuals)
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of the participants, followed by Trichuristrichiura. The protozoan parasite Entamoeba
histolytica/dispar was also prominent, detected in 5.5% (24 individuals) of the participants.
Key predictors for IPIs included younger age (below 10 years), lack of formal education
(illiteracy), a family income of less than 500 Ethiopian Birr, and inconsistent hand washing
practices before meals. These factors were identified as independent predictors contributing

to the high prevalence of IPIs in the area. (Ayalew ef al., 2014).

A cross-sectional study conducted among children at Yadot Primary School in Delo-Mena
district, Bale Zone, southeastern Ethiopia, found an overall intestinal parasitic infection (IPI)
prevalence of 26.2% based on microscopic stool examinations. Among the ten identified
species of intestinal parasites, Schistosoma mansoni was the most common, detected in
12.6% of students, followed by Entamoeba histolytica/dispar (5%), Ascaris lumbricoides
(4.7%), and Hymenolepis nana (4.4%). Instances of multiple infections were also observed:
4.7% of students had double infections, 1.2% had triple infections, and 0.3% had quadruple
infections. The study highlighted those students unaware of the reasons for hand washing
before meals showed significantly higher rates of IPIs. Additional risk factors included water-
related activities, such as swimming and fishing, and not wearing protective footwear, which

increased exposure to [PIs in the study area (Tulu et al., 2014).

In a study among school children in Homesha District, Benishangul-Gumuz Regional State,
western Ethiopia, the overall prevalence of intestinal parasitic infections (IPIs) was 35.44%.
Entamoeba histolytica/dispar was the most frequently identified parasite, affecting 14.17% of
participants, followed by Giardia lamblia at 12.65% and hookworm at 10.2%. Key risk
factors significantly associated with IPIs in this study included poor hand washing habits,
consumption of unwashed or undercooked vegetables, inadequate waste disposal, lack of

shoe-wearing, and irregular fingernail trimming practices. These findings highlight the
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importance of hygiene and sanitation practices in reducing the risk of IPIs in this population

(Gebremichael, 2016).

A study conducted in Axum town, northern Ethiopia, examined 404 fecal samples from
school children and identified nine species of intestinal parasites, with an overall prevalence
of 44.6% (108/404). The most common parasites were Entamoeba histolytica (17%), Giardia
lamblia (14%), and Ascaris lumbricoides (9%). Infection rates were highest among children
aged 9-14 years (24.3%), followed by those aged 5-9 years (20%), with only 0.2% infection
observed in the 15-19-year age group, though differences between age groups were not
statistically significant. Multivariate logistic regression analysis indicated that low household
income, lack of hand washing after defecation and before eating, and the practice of
consuming unwashed or uncooked vegetables were significant predictors of IPIs in this

population (Gebreslassie et al., 2015).

A cross-sectional survey, involving 463 school children, was conducted in Gurage Zone,
south Ethiopia. According to this research the overall prevalence for at least one intestinal
parasitic infection was 42.1 % (195/463). The most frequent intestinal parasitic species were
G. lamblia, A. lumbricoides and E. histolytica with a prevalence of 47.7 %, 19.0 % and 11.8
%, respectively. Several independent predictors were identified as contributing factors for
intestinal parasitic infections (IPIs) in the study area. These included being female, the rural
location of the school, and poor sanitation practices, such as infrequent use of latrines and
lack of hand washing after defecation. Additional risk factors were observed, such as hand
washing inconsistently or not at all before meals, infrequent use of shoes, and untrimmed
fingernails. Collectively, these factors underscore the significant role of behavioral and
environmental influences on IPI prevalence, highlighting the need for improved hygiene and

sanitation initiatives, particularly in rural school environments (Admasu et al., 2017).
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2.3. Associated Risk factor for the prevalence of intestinal parasitic

infection

Intestinal parasitic infections (IPIs) represent a significant global health challenge,
particularly in developing countries. These infections disproportionately affect the poorest
communities in low- and middle-income nations, where they often have a more substantial
impact than bacterial infections (Thomas et al., 2015; Mandakini et a/ 2014).Several risk
factors for HIPIs in poor communities have been well documented. Among others, poverty-
related factors (poor sanitation, scarcity of potable water, unsafe human waste disposal
systems, and open-field defecation), conducive environmental conditions for the parasites,
lack of adequate health services, and low level of awareness are the contributing factors for

the high rate of HIPIs (Gebreyohanas ef a/.,2018).

The prevalence of IPIs is largely influenced by socioeconomic factors, with poorer sanitation,
inadequate health facilities, and malnutrition significantly exacerbating the situation (Unasho
et al,2013).Several key factors contribute to the high prevalence of IPIs in tropical and
subtropical regions, including increasing population density, poor sanitation conditions, lack
of public health education, inadequate toilet facilities, and consumption of contaminated food

and water (Tigabu ef al.,2010; Gelawu ef al.,2013).

A study by Bimerkas (2018) highlights that children aged 10-14 years, particularly males
with poor hand washing practices, untreated water sources, and the use of pit latrines, are
significantly more likely to contract IPIs. This underscores the role of behavioral practices in
the transmission of these infections. In developing countries including Ethiopia, intestinal
parasitic infection is one of the ten top major public health problems. The factors such as low

living standards, poor environmental sanitation, and unsafe human waste disposal systems,
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inadequate and lack of safe water supply and low socio economic status results in high

prevalence rate of IPIs in Ethiopia (Tilahun et al., 2014).

The risk factors associated with IPIs are multifaceted, intertwining socioeconomic status,
educational attainment, hygiene practices, and dietary habits (Feleke and et al., 2021) found a
strong correlation between lower education levels and higher rates of infection, suggesting
that individuals with limited knowledge about hygiene and sanitation are more likely to
engage in behaviors that facilitate transmission. Moreover, households with lower income
levels often lack access to clean water and adequate sanitation facilities, further exacerbating
their risk of infections (Mekonnen et al., 2020).For instance, in Ethiopia, a study indicated
that individuals from low-income households were more than twice as likely to contract IPIs

compared to those from higher-income backgrounds (Alemayehu et al., 2017).

Hygiene practices are critical in preventing IPIs. Studies have demonstrated that poor hand
washing significantly increases the likelihood of infection. Individuals who do not wash their
hands after using the toilet exhibit much higher infection rates, highlighting the need for
improved hygiene education and practices Additionally, dietary habits, such as the
consumption of raw or undercooked food, have been linked to increased infection rates
(Mulugeta et al., 2020). The WHO estimates that approximately 800 million people lack
access to safe drinking water, leading to 4.5 million deaths annually from preventable
diseases (WHO, 2017). The interplay between these factors illustrates the complexity of
addressing IPIs, as they are not merely health issues but also manifestations of broader

socioeconomic disparities.

In Ethiopia, the prevalence of parasitic infections is alarming, with a considerable proportion
of cases attributed to poor sanitation and hygiene practices. Prevalence of intestinal parasites

in certain areas of Ethiopia was as high as 60%, with many localities still lacking
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comprehensive prevalence data (Firdu ef al, 2014). This highlights a critical gap in
knowledge that impedes effective intervention strategies. A recent study indicated that
WASH (Water, Sanitation, and Hygiene) promotion could significantly reduce the incidence
of [PIs by improving community hygiene practices and access to clean water (Oswald et al.,

2017).

Implementing comprehensive WASH programs involves not only physical improvements to
infrastructure but also community education on hygiene practices, which is crucial for
sustainable health improvements. In conclusion, the multi-factorial nature of intestinal
parasitic infections necessitates a holistic approach to understanding and addressing their
prevalence. The relationship between socioeconomic factors, educational attainment, hygiene
practices, and dietary habits emphasizes the need for targeted public health interventions.
Strengthening WASH programs and improving health education in vulnerable communities
can significantly mitigate the impact of IPIs, ultimately contributing to better health outcomes

in these populations (Oswald ef al., 2017).
2.4.Prevention and controlling methods for intestinal parasite infections

A) Personal hygiene

The World Health Organization (WHO) defines hygiene as the conditions and practices that
contribute to maintaining health and stopping the transmission of illnesses. Personal hygiene
specifically refers to practices that focus on keeping the body clean. Essential activities
within personal hygiene include regular hand washing, dental care, and bathing. According to
Bloomfield ef al. (2012), hygiene practices can be categorized into several types: home and

everyday hygiene, personal hygiene, medical hygiene, sleep hygiene, and food hygiene.

Home and everyday hygiene involves maintaining cleanliness in domestic settings through
practices such as hand washing, respiratory hygiene (covering the mouth when sneezing or
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coughing), kitchen hygiene, bathroom sanitation, and proper handling of laundry. Hand
washing is particularly significant, as it is one of the most effective ways to prevent infections
and the spread of pathogens. Food hygiene includes ensuring the cleanliness of food
preparation areas and the proper handling, cooking, and storage of food to prevent food borne
illnesses. Medical hygiene, both at home and in healthcare settings, involves practices like
sterilization and the safe disposal of medical waste to avoid infection. Sleep hygiene, while
often overlooked, refers to habits that promote quality sleep, which is crucial for maintaining

mental and physical health (Bloomfield ez al., 2012).

B) Appropriate Latrine facilities

Properly built and maintained pit latrines play a crucial role in reducing the spread of diseases
by limiting the exposure of human feces in the environment, particularly in areas where open
defecation is common. This reduction helps to minimize the transmission of pathogens from
feces to food via flies, which are significant carriers of infectious diseases. These pathogens,
including those causing infectious diarrhea and intestinal worm infections, are major public
health concerns. Infectious diarrhea, for instance, accounted for about 700,000 deaths among
children under five in 2011, and contributed to an estimated 250 million lost school days. Pit
latrines, being a low-cost and effective sanitation solution, are a key method for separating

human waste from people, thereby decreasing disease transmission (Oloruntoba et al., 2019).

C) Avoiding contamination of food

The spread of food borne diseases begins with the disease's characteristics, contaminating the
food and posing a risk to both individual and public health. Safe food is defined as food that
retains its nutritional value, is physically, chemically, and microbiologically cleans, and is
fresh. Factors leading to food contamination can jeopardize its safe consumption, rendering it

harmful to human health. Therefore, various resources must be employed to prevent
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contamination at every stage of the food chain, from harvest to consumption (Ucar et al.,

2016).

D) Purification of drinking water

Water purification can reduce the concentration of particulate matter including suspended
particles, parasites, bacteria, algae and fungi, and as well as reduce the concentration of a

range of dissolved and particulate matter (Treacy, 2019).

According to a 2007 (WHO) report, Approximately 1.1 billion people lack access to
improved drinking water sources. Unsafe water, coupled with poor sanitation and hygiene,
accounts for 88% of the 4 billion annual cases of diarrheal disease, resulting in 1.8 million
deaths each year. According to the World Health Organization, 94% of these cases could be
prevented through environmental improvements, including access to safe water. Simple
home-based water treatment methods, such as chlorination, filtration, solar disinfection, and
safe storage practices, have the potential to save a significant number of lives annually

(Treacy, 2019).
E) Avoid eating raw fruits and vegetables

The consumption of unclean, raw, or undercooked fruits and vegetables is a key pathway for
the spread of intestinal parasitic infections. These foods can act as carriers for parasites when
contaminated at various stages of their journey, from planting and growth in the field to
harvesting, transportation, storage, market handling, and even within the home (omowaye

and Audu, 2012).

F) Public health education
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Many mass de-worming programs also combine their efforts with a public health education.
These health education programs often stress important preventative techniques such as:
washing your hands before eating, and staying away from water/areas contaminated by
human feces. These programs may also stress that shoes must be worn; however, these come

with their own -health risks and may not be effective (Howell, 2010).
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3. MATERIALS AND METHODS
3.1 Description of Study Area

This study was conducted at Adare Hospital, located in Hawassa, the capital of the Sidama
region, Ethiopia. Hawassa is situated approximately 275 kilometers south of Addis Ababa,
the capital city of Ethiopia, and lies at an altitude of around 1,700 meters (5,577 feet) above
sea level. The city’s geographical coordinates are 7.0542° N latitude and 38.4783° E
longitude. Hawassa is surrounded by scenic landscapes, including hills and mountains, with
Mount Tabor rising to an elevation of 3,000 meters (9,843 feet) to the east of the city. The
climate in Hawassa is generally mild, with average temperatures ranging from 15°C (59°F) to

25°C (77°F) throughout the year.

According to the 2007 Census conducted by the Central Statistical Agency of Ethiopia, the
total population of Hawassa was 258,808, with 133,123 males and 125,685 females. The
population density of the city was approximately 5,200 people per square kilometer. Adare
Hospital in Hawassa is a well-equipped medical facility that serves the healthcare needs of
the city and the surrounding areas. The hospital has several departments, including
emergency care, general medicine, surgery, pediatrics, gynecology, and obstetrics. Overall,

Adare Hospital provides quality healthcare services to the local population.
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3.2. Study Design and period

A health facility-based cross-sectional study was conducted from April to June 2024. To
assess the prevalence of intestinal parasitic infections, to identify the different species of
intestinal parasites and identify associated risk factors among patients attending Adare
Hospital in Hawassa Ethiopia. The study employed random sampling to select the study
population, with stool samples collected from participants for parasite detection. Socio
demographic, socioeconomic and practices concerning hygiene and sanitation data were
gathered through interviews and questionnaires, Adare Hospital was chosen due to its

extensive experience and high client volume compared to other public hospitals in the region.
3.3 Study Population

The study population includes patients who present to the hospital with intestinal parasitic
symptoms. The study includes both adult and pediatric patients who are referred to the

hospital for diagnostic testing and treatment of intestinal parasitic illnesses. Both males and
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females are included in the study. The patients come from diverse socio-economic

backgrounds.

3.4 Inclusion criteria and Exclusion criteria

Inclusion criteria

In This study conducted at Adare Hospital on the prevalence and risk factors of intestinal

parasitic infections included participants based on specific criteria. Patients of all ages were

eligible if they were admitted to the hospital or attended outpatient clinics and exhibited

symptoms of intestinal parasitic infections, such as diarrhea, abdominal pain, nausea,

vomiting, or weight loss. Those who had not received antiparasitic treatment in the preceding

three months were considered. Participation also required informed consent, willingness to

provide stool samples for laboratory analysis, and completion of a questionnaire detailing

demographic information, medical history, and potential risk factors for parasitic infections

Exclusion criteria

As exclusion criteria were, patients who received anti- parasitic medication for the last 3

months will excluded from the study.
3.5 Sample size calculation and Sampling Methods

3.5.1 Sample size calculation

The sample size was estimated using the

formula(Charan and Biswas ,2013)
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Where d represents the margin of error (0.05), p denotes the population proportion (50%),
and Zo/2is the critical value of the standard normal distribution at o/2 a 95% confidence
interval, a=0.05, resulting in a critical value of 1.96. Additionally, a 10% non-response rate is

accounted for in the sample size estimation.

_ (1.96)2 0.5(1-0.5) _

384
(0.05)2

Non-response rate: 384+10(384) =422
Thus, the sample size was estimated to be 422.
3.5.2 Sampling technique

Participants for the study were selected through a simple random sampling method, ensuring
that every eligible individual had an equal and unbiased chance of being included. This
approach involved assigning unique identification numbers to all eligible participants from
the study population. A computer-generated randomization process or a lottery system was
then used to select participants without any subjective influence. The sampling process was
repeated until the required sample size was achieved, ensuring that the selected participants
were representative of the study population. This method helped minimize selection bias and

maintain the validity and reliability of the study findings.
3.6 Study variable

In this study, the prevalence of intestinal parasitic infections was the dependent variable,
assessed through laboratory analysis of stool samples from participants. The independent
variables included socio-demographic and socio-economic factors such as age, education
level, residence, monthly income, and occupation. Additionally, potential risk factors such as
hand washing practices, access to clean water, shoe-wearing habits, method of cleaning after
toilet and consumption of unwashed fruits/vegetables/meat were considered.
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3.7 Methods of data collection

3.7.1 Stool sample collection and Laboratory Procedures

Orientation was given to a representative sample of individuals on how to collect a sufficient
amount of contamination-free stool specimens. Each study participant received a labeled
disposable plastic cup and applicator stick to collect approximately 3—4 grams of stool. A
unique code was assigned to each participant’s cup, and the stool samples were then

processed to identify parasite species.

Direct Microscopy (Wet Mount) Method

Approximately 2 milligrams of stool sample was mixed with a small volume of normal saline
solution to form an emulsion. A drop of this mixture was then placed on a microscope slide,
followed by the addition of iodine to enhance visibility. The preparation was covered with a
cover slip. Each slide was first be examined under 10x magnification, followed by 40x
magnification, for the precise identification of intestinal parasites, in accordance with the

World Health Organization's 2003 guidelines, which were reviewed in 2020 (WHO, 2020).

Formal-Ether Concentration Method

To prepare the stool sample for examination, 1 gram of the specimen was mixed with 7 ml of
10% formalin in a centrifuge tube. The mixture was stirred thoroughly with an applicator
stick. The suspension was then filtered through a sieve into a beaker, and the filtrate was
poured back into the tube. Next, 3 ml of di-ethyl ether was added to the mixture, the tube was
closed, and it was shaken vigorously. The tube was centrifuged at 1500 rpm for 2 minutes.
After centrifugation, the supernatant (layers of ether, debris, and formalin) was discarded, and
the sediment containing parasites at the bottom of the tube was re-suspended. Finally, the

sediment was transferred to a slide using a Pasteur pipette and examined under 10x and 40x
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magnification lenses for the presence of intestinal parasites according to the provided

instructions (WHO 2020).
3.7.2 Data Collection by questionnaire.

We created a semi-structured questionnaire in English based on established and potential
factors related to the study objectives. After reviewing relevant literature, the questionnaire
was translated into the local Amharic language by two independent translators who were
proficient in both languages and were health professionals. This process aimed to ensure
clarity, consistency, and accuracy of the questions. Data on socio-demographic and related

factors were gathered in alignment with local cultural norms.
3.8 Data quality assurance

The quality of data was assured by applying a properly designed and pre-tested questionnaire.
The data tool was pre-tested on 5% of the sample size at Hawassa referral hospital before the
actual data collection to establish its ability to elicit relevant information, and after the
pretest, necessary corrections were made. In addition, categorization and coding of the
questions were made. Regular supervision and follow-up were carried out by the principal
investigator and supervisor. Additionally, regular check-ups for completeness and
consistency of the data were made on a daily basis, and the consistency of the questionnaire

was checked. Incomplete questionnaires were discarded and considered as non-response rate.
3.7 Data Analysis

The data collected from laboratory analysis and questionnaire surveys were entered into a
database and analyzed using statistical software. The information was checked, coded, and
inputted in to SPSS version 27 for further analysis. Prior to analysis, the data were reviewed

for outliers, missing values, and cleaned. Descriptive statistics such as frequencies and
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proportions were used to characterize the study population based on relevant variables.
Logistic regression was utilized to assess statistical associations through Odds ratios, with
significance determined using a 95% confidence interval and a P-value of less than 0.05.
Bivariate and Multivariate analyses were conducted to explore relationships between the
outcome variable and selected independent variables. Results were presented through tables,
figures, and text. Variables with a p-value less than 0.05 in the multivariate analysis were

considered statistically significant.

3.8 Ethical considerations

Ethical approval was obtained from College of natural and computational science research
ethics review committee (RERC) and permission was obtained from Adare Hospital
Hawassa. The study adhered to ethical principles and guidelines for conducting research
involving human subjects. Informed consent was obtained from all participants prior to their
participation in the study. Participants were informed of the study's purpose, potential risks
and benefits, and their right to withdraw from the study at any time. Confidentiality was
maintained throughout the study, and all data collected were kept secure and only accessible

to the research team.
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4. RESULTS

4.1 Socio-demographic characteristics of Study participants

This study included 422 participants, achieved a 100% response rate in both completed
questionnaires and provided stool samples. The study investigated the socio-demographic
characteristics, hygiene practices, and prevalence of parasitic infections among 422
participants. Participants' ages ranged from 0 to over 60, the population is predominantly
young, with 42.7% aged 30-59 years and 24.9% aged 16-30years, reflecting a significant
portion in their working or schooling years. Females make up 53.8% of the population,
slightly outnumbering males. Education levels vary, with 27.7% having completed Grade 7-

12 and 19% having education beyond Grade 12, while 14.9% are unable to read or write.

A vast majority (96.2%) reside in Hawassa, with 53.4% living there since birth, indicating a
stable population base. The most common family income range is 3001-7000 NTS (44.3%),
suggesting a middle-income majority, while 7.3% live in poverty with incomes fewer than
1000 NTS. Households are typically medium-sized, with 53.8% having 4-6 members, and
most homes have 4-5 rooms (54%). The population's occupational profile is diverse, with
students comprising the largest group (26.5%), followed by daily laborers (19.4%) and the

unemployed (15.2%)(Tablel).
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Table 1 Socio-demographic characteristics of the study participants (n=422) at adare

hospital from April to June 2024

Variable Categories Number Percent
Age 0-5 35 8.2
6-15 35 8.2
16-30 105 24.9
31-59 180 42.7
>60 67 15.9
Gender Female 227 53.8
Male 195 46.2
Level of education Unable to read/write 65 15.35
Able to read/write 65 15.35
Grade 1-6 95 22.5
Grade 7-12 117 27.7
Beyond grade 12 80 19.0
Reside in Hawassa Yes 406 96.2
No 16 3.8
Duration of residence Since Birth 225 53.4
in Hawassa
Few years ago 69 16.4
Half of my life 128 30.2
Family income (NTS) <1000 31 7.3
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Household size

Number of rooms in

the home

Occupation

1001-3000
3001-7000
> 7000

1-3

4-6

>7

Student
Unemployed
Daily labor
Housewife
Farmer

Merchant

Government employee

Others

144

187

60

138

227

57

38

87

52

122

106

17

112

64

82

46

22

49

29

18

34.1

443

14.2

32.7

53.8

13.5

9.0

20.6

12.3

28.9

25.1

4.0

26.5

15.2

19.4

10.9

5.2

11.6

6.9

4.3




4.2 Behavioral and Sanitation related characteristics of the study

participants

The data highlights a mix of hygiene and dietary practices among the population. While 40%
wash their hands 3-5 times daily and 70.9% wash after using the toilet, 29.1% do not,
indicating gaps in hygiene. Most use toilet paper (50.2%) or both toilet paper and water
(26.5%) for self-cleaning, and 95.3% wear shoes in public restrooms, showing good public
hygiene habits. However, 76.3% rarely have access to clean water, which affects personal
hygiene. Dietary habits also pose risks, with 57.8% consuming raw or undercooked meat or
fish, (38.4%) consumed raw/undercooked fruits and vegetables, which, if not properly
washed, could harbor parasites, adding to infection risks. and 40% drinking untreated water,
38.4% consumed unpasteurized milk or dairy products. two-thirds (66.8%) reported eating
food left out for extended periods Additionally, 76.1% have had parasitic infections. The
overall picture suggests a population facing significant health risks due to inadequate hygiene

practices, unsafe food consumption, and limited access to clean water (Table 2).
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Table2 Behavioral and Sanitation related characteristics of the study participants at adare

hospital from April to June 2024

Variables Categories Number  Percent
Number of times hands are washed daily More than 10 52 12.3%
times
6-10 times 105 24.9%
3-5 times 169 40%
Less than 3 times 96 22.7%
hand washing after toilet No 123 29.1%
Yes 299 70.9%
method of self-cleaning after toilet Toilet paper 212 50.2%
Water 98 23.2%
Both 112 26.5%
Wearing shoes in public toilets or bathrooms Always 402 95.3%
Sometimes 16 3.8%
Rarely 4 0.9%
Access to clean water for personal hygiene Always 22 5.2%
Sometimes 78 18.5%
Rarely 322 76.3%
consuming raw (undercooked) meat or fish Yes 244 57.8%
No 178 42.2%
consuming  raw (undercooked) fruits and  Yes 162 38.4%
vegetables No 260 61.6%
Drinking untreated or un-boiled water from  Yes 169 40%
natural sources No 253 60%
Habit of drinking unpasteurized milk or dairy  Yes 162 38.4%
products No 260 61.6%
Eating food left at room temperature for more ~ Yes 282 66.8%
than two hours No 140 33.2%
Diagnosed with a parasitic infection in the past Yes 321 76.1%
No 101 23.9%
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4.3 Prevalence Of Intestinal Parasitic Infections

Of 422 stool specimens, 152(36.0%) were found to be positive for one or more parasite

species.

Based on microscopic stool sample examinations, four species of intestinal parasites were
identified from the respondents. The most prevalent parasite identified was G. lamblia
60(14.9%), E. histolytica /dispar 44(10.4%) followed by A. lumbricoides 32(7.6%). Less
frequent identified intestinal parasite species was H.nana species. Among 152 positive

Participant 16(3.8%) had double infections (figure 3).
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Figure3: Prevalence of parasitic infection in the study participants at Adare hospital from to

April to June 2024.
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The data collected from patients reveals the different stages of the parasite found in
individuals seeking medical attention. Among the patients, 30 (19.7%) were identified to
have the ova stage of the parasite, while 36(25.7%) had the cyst stage. The majority of
patients, accounting for 77(50.7%), were diagnosed with the tropozoite stage of the parasite.
Furthermore, a small percentage of patients, specifically 16(3.9 %,) were found to have both
ova and tropozoite stages of the parasite. This data highlights the prevalence of the tropozoite
stage among patients visiting the hospital, followed by the cyst and ova stages, with a

minority showing a co-occurrence of ova and tropozoite stages(figure 4).

Stage of the parasite

Hova
H cyst
[ tropozoite

B ova and tropozoite

Figure4: Stage of the prevalent parasite detected in the study participants at Adare hospital

from to April to June 2024.
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4.4 Risk Factors Associated with Intestinal Parasitic Infection

4.4.1Bivariate analysis of different associated factors

We conducted a bi-variate analysis of various factors linked to parasitic infections within a
population. Younger children (0—12 years) have the highest rate of parasitic infections
(67.1%), followed by those aged 13—18 (34.3%). The lowest infection rates are observed in
the age group 19-59 years) at 27.8%. This age-based difference in infection rates is
statistically significant (p = 0.000). The occurrence of parasitic infections is slightly higher in
females (55.9%) compared to males (44.1%), but this difference is not statistically significant
(p = 0.510). There is a no significant correlation between education levels and higher rates of
parasitic infections (p = 0.421). There is no significant difference in infection rates between
those residing in Hawassa and those living elsewhere (p = 0.235). The duration of residence
in Hawassa does not significantly affect the rate of parasitic infections (p = 0.180).
Individuals from lower-income families (<1000 NTS) have a significantly higher rate of
parasitic infections (51.6%) compared to those from higher-income families. This correlation
is significant (p = 0.002). Household size does not significantly influence the rate of parasitic
infections (p = 0.701). The number of rooms in the household does not significantly impact
infection rates (p = 0.991). Students show the highest rate of parasitic infections (49%),
followed by unemployed individuals (25%).The occupational difference is statistically
significant (p = 0.001).Poor hand hygiene is strongly associated with higher rates of parasitic
infections. Those who do not wash their hands with soap and water have significantly higher
infection rates (61.3%) (p = 0.000).Similarly, individuals washing their hands less than 3
times daily have the highest infection rate (57.2%) (p = 0.604). A significant portion of
individuals who do not wash their hands after using the toilet (45.1%) are more prone to

parasitic infections (p = 0.000). Consuming raw or undercooked meat or fish, as well as
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unwashed fruits and vegetables, significantly increases the risk of parasitic infections (p =
0.006 and p = 0.000, respectively). Drinking untreated water (94.7%) and consuming
unpasteurized dairy products (89.5%) are also strongly associated with higher infection rates
(p = 0.000 for both). Leaving food at room temperature for more than two hours does not
significantly affect the rate of parasitic infections (p = 0.395)(Table 3).

Table 3 Bivariate analysis of different associated factors of intestinal parasitic infections

among patient visiting Adare hospital

Variable Categories parasitic infection Total no. | y 2 P-
Positive Negative (%) value
no. (%) no. (%)

Y \ 35(32)
Age 0-5 24(67.1%) | 11(32.9%) 1.172 0.000
15 23(67%) 1233%) 35(32)
16-30 36(34.3%) | 69(65.7%) | 103(24.9)
31-59 50027.8%) | 130(72.2%) | 180(42.7)
~60 1928.4%) | 48(71.6%) | 67159
Gondor Female 85(55.9) 142526) | 221539 | o0a 0510
Male 67(a4.1) 128(474) | 195(462)
Lovel of | Unable o | 48(303) 17(6.3) 65(149) | 387 0421
ducati read/write
education Able to read/write | 31(19.1) 34(12.3) 65(14.9)
Grade 16 47(30.9) 43(17.8) 95(22.5)
Grade 7-12 22(14.5) 95(35.2) 11727.7)
Beyond grade 12 8(5.3) 72(26.7) 80(19.)
Reside in Yes 144(94.7) 262(97.0) 406(96.2) 0.291 0.235
No 8(5.2) 8(2.9) 16(3.7)
Hawassa
Duration of Since birth 85(56.3) 140(51.9) 225(53.4) 1.505 0.180
residence in Few years ago 18(11.9) 51(18.9) 69(16.4)
Half of my life 29(31.8) 79(29.3) 128(30.2)
Hawassa
Family  income | <1000 16(51.6%) | 15(48.4%) | 31(7.3) 5.493 0.002
(NTS) 1001-3000 56(38.9%) 88(61.1%) 144(34.1)
3001-7000 58(31%) 12969%) | 187(44.3)
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>7000 22(36.7%) | 38(63.3%) | 60(14.2)
Household size 1-3 66(43.4) 72(26.7) 138G32.7) | 10969 | 0.701

46 66(43.4) 161(59.6) | 227(53.8)

>7 20(13.2) 37(13.7) 57(13.5)
Number of rooms 1 34(22.4) AL3) 38(9.0) 0.263 0.991
e home 2 49(32.2) 38(14.1) 87(20.6)

3 19(12.5) 33(12.2) 52(12.3)

4 30(19.7) 92(34.1) 122(28.9)

5 16(10.5) 90(33.3) 106(25.1)

6 42.6) 13(4.8) 17(4.0)
Occupation Student 50(49%) 52(51%) 112(26.5)

Unemployed 15(25%) 45(75%) 64(15.2)

Farmer 2732.9%) | 43(67.1%) | 82094 115946 | 0.001

G. Employee 40(32%) 85(68%) 46(10.9)

Other 2030.8%) | 45(69.2%) | 22(5:2)
Habit of hand | No 87(61.3%) | 78(27.9%) | 166691
washing with soap
and water Yes 65(25.3%) | 192(74.7%) | 257(609) | 43 136 0.000
Number of times | More than 10 | 426) 48(17.8) 52(123) | 29817

times
hands are washed | —rmr5rcc 8(5.3) 97(35.9) 105(24.9) 0.604
daily 3-5 times 53(34.9) 116(43.0) | 169(40.0)

Less than 3 times 87(57.2) 9(3.3) 96(22.7)
hand  washing | No 7460.1%) | 49(39.9%) | 123(29-D)
after toilet Yes 78(26.1%) | 221(73.9%) | 299(70.9) 26.227

0.000

method of self- | 1oiletpaper 84(39.6%) | 128(60.4%) | 212(50.2) | (439 0.048
cleaning after | Water 3333.7%) | 65(66.3%) | 98(232)
toilet Both 3531.3%) | 77(68.7%) | 112(26.5)
Wearing shoes in |_AIVays 1440947) | 258095.6) | 402053) | 12316 | 0.800
public toilets o Sometimes 8(5.3) 8(3.0) 16(3.8)
bathrooms Rarely 0(0) 415 4(0.9)
Access to clean | Always 12(54.5%) | 10(45.5%) | 22(52)
water for personal | Sometimes 41(52.6%) | 37(47.4%) | 78183)
hygiene Rarely 99(30.7%) | 223(69.3%) | 322(76:3) | 22,01 0.033
consuming  raw | Y 79(32.4%) | 165(67.6%) | 24G78) | 7473 0.006
(undercooked) No 73(41%) 105(59%) | 178(42.2)
meat or fish
consuming _ raw | Y 12481.6) | 38(14.1) 162384) | 314
(undercooked) 0.000
s | NO 28(18.4) 232(85.9) | 260(61.6)
vegetables
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Drinking Yes 14494.7) | 25(9.3) 16940.0) | 15975 | 0.000
untreated or un-
_ No 8(5.3) 245(90.7) | 253(60.0)
boiled water from
natural sources
Habit of drinking | Y 136(89.5) | 26(9.6) 162384) | 16893 | 0.000
unpasteurized
mik o dairy | NO 16(10.5) 244(90.4) | 260(61.6)
products
Eating food left at | Y¢S 101(35.8%) | 181(64.2%) | 282(66.8) | 725 0.395
room temperature
for more than two | No 51(36.4%) 89 (63.6%) 140(33.2)
hours
Diagnosed with a | Y 89(27.7%) | 232(712.3%) | 321761 | 21078 | 0.000
fi:z:stmfecmn No 63(62.4%) | 3837.6%) | 101239

4.4.2 Multivariable analysis showing the associated factors of intestinal parasitic

infections among patient who visit Adare hospital

Multivariable logistic analysis was conducted after adjusting variables which were
statistically significant in binary logistic analysis and from the factors associated with

intestinal parasites. (Table 4).

In terms of age, children aged 0-5 and 6-15 years have a higher risk of infection, as indicated
by the adjusted odds ratio (AOR) of 1.509 (CI: 0.402-5.669, p = 0.018). This confirms a
statistically significant association between this age group and higher IPI risk compared to
the reference group (>60 years). The age groups 13-18 and 19-59 do not show significant
associations with IPI risk. Household income also plays a notable role, with those earning
below 1000 NTS having a greater likelihood of infection, shown by AOR (1.304, CI: 0.376-
4.515, p < 0.01). This suggests that low-income households are at a heightened risk of IPIs,

even when adjusted for other factors. Occupational status is significant as well. Students face
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an elevated risk of infection, with an AOR of 13.39 (CI: 3.77-47.495, p < 0.001), indicating a

notably high infection risk among students compared to other occupations.

Hygiene practices, specifically hand washing with soap and water, show a protective effect
against infection. The lack of hand washing significantly raises IPI risk, with AOR (0.188,
CI: 0.053-0.665, p = 0.030), underscoring the importance of hygiene. Additionally, failing to
wash hands after using the toilet correlates with higher infection rates, with an AOR of 0.663
(CI: 0.087-5.079, p = 0.021).Access to clean water emerges as another critical factor. Those
with rare access to clean water have a significantly higher risk, indicated by AOR (3.436, CI:
2.639-6.777, p < 0.001), underscoring limited water access as a substantial risk factor for

IPIs.

Dietary habits also affect infection likelihood. Individuals consuming raw meat or fish are at
increased risk, with an AOR of 0.368 (CI: 0.117-0.440, p = 0.001), affirming this association
even after adjustment. However, consuming raw fruits and vegetables does not show a
significant association after adjustment, as reflected in an AOR of 1.096 (CI: 0.580-2.008, p
=0.811). Conversely, drinking untreated water is a significant predictor of IPIs, with an AOR

01 0.205 (CI: 0.09-0.468, p < 0.001) confirming this association. (Table 4).

Table 4 Multivariable analysis showing the associated factors of intestinal parasitic infections

at adare hospital Hawassa from april to June

Statistics

Variables Categories Positive Negative COR (CI 95%) p- AOR (CI 95%) p-
valu valu

e. e.
Age 0-5 24(67.1 11(32.9% 0.809(0.390,1.6 .000 1.509(0.402,5.6 0.01

%) ) 76) .000. 69) 8
6-15 23(67%) 12(33%) 0.808(0.391,1,6 001 1;59(0.402,5,66 0.01

13-18 36(34.3 69(65.7% 6) .055 7) 7
%) ) 0.759(0.389,1.4 0.208(0.065,0.6 0.00
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Family
income
(NTS)

Occupation

Habit of
hand
washing
(soap and
water)

hand
washing

after toilet

method of
self-
cleaning

after toilet

Access to

clean water

19-59

>60(ref)

<1000

1001-3000

3001-7000
>7000(ref)

Student
Unemploy
ed

Farmer

G.
Employee
Other(ref)

No

Yes

No

Yes
Toilet
paper
Water
Both(ref)
Rarely

Sometimes

Always(ref
)

50(27.8
%)
19(28.4
%)

16(51.6
%)
56(38.9
%)
58(31%)
22(36.7
%)
50(49%)
15(25%)

27(32.9
%)
40(32%)

20(30.8
%)
87(61.3
%)
65(25.3
%)

74(60.1
%)
78(26.1
%)
84(39.6
%)
33(33.7
%)
35(31.3
%)
12(54.5
%)
41(52.6
%)
99(30.7
%)

130(72.2
%)
48(71.6%
)

15(48.4%
)
88(61.1%
)
129(69%)
38(63.3%
)
52(51%)
45(75%)

43(67.1%

)
85(68%)

45(69.2%

)
78(27.9%

)
192(74.7
%)

49(39.9%
)
221(73.9
%)
128(60.4
%)
65(66.3%

)
77(68.7%

)
10(45.5%
)
37(47.4%
)
223(69.3
%)

78)
0.717(0.389,1.3
24)

2.272(1.035,4.9
91)
2.372(1.099,5.1
22)
1.842(0.765,4.4
36)

2.885(1.430,5.8
18)
2.998(1.534,5.8
59)
2.043(1.190,3.5
07)
2.163(1.125,4.1
62)

0.248(0.162,0.3
81)

0.325(0.210,0.5
04)

0.848(0.520,1.3
83)
0.895(0.502,1.5
97)

1.083(0.419,2.7
99)
3.142(1.311,7.5
29)

47

.041
.028
173

.003
.001
.010
.021

.000

.000

513
708

.000
.010

61)
0.322(0.116,0.8
96)

1.304(0.376,4.5
15)
1.553(0.201,12.
02)

0.000

13.39(3.77,47.4
95)

0.188(0.053,0.6
65)

0.663(0.087,5.0
79)

3.673(2.10,6.42
7)
1.509(0.339,6.7
10)

3.436(2.639,6.7
77)
0.000(0.000,0.0
00)

0.03

<0.0

0.02
0.09

0.00

0.03

0.02

<.00

0.08

<.00



consuming ~ No 79324  165(67.6  0.567(0.377,0.8  .006  0.368(0.117,04  0.00
raw meat or %) %) 53) 40) 1
fish Yes 73(41%)  105(59%)

consuming  Yes 124B81. 38141 (669(0.429,1.0  .030  1.096(0.5802.0  0.81
raw fruits 223(18.4) 232(85.9 45) 08) 1
&vegetable No )

S

Drinking ~ No ;;‘4(94- 2503)  02440.117,05 000  0.205(0.09,0.46  <.00
untreated Ves 8(5.3) 245(90.7 10) 8) 1
water )

Habit of No 136(89.  269-6) 7353155835 000  0.645(0.375,1.1  0.11
drinking 2 54) 09) 3
unpasteuriz  Yes 16(10.5)  244(90.4

ed milk )0

Eating food No 101358 181(64.2  0.831(0.543,1.2  .002  12650.7712.0 035
left at room % %) 72) 75) 2
for more Yes 51(36.4 89

than 2 %) (63.6%)

hours

Diagnosed  No 89(27.7  232(723  0.347(0.219,0.5 .000  0.827(0.413,1.6  0.59
parasitic %) %) 51) 57) 2
infection in  Yes 63(62.4 38(37.6%

the past %) )

This analysis includes Crude Odds Ratios (COR), Adjusted Odds Ratios (AOR), Confidence Intervals (CI), and

p-values to demonstrate the strength of associations between these factors and infection risk.
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5. DISCUSSION

Assessing the magnitude of intestinal parasitic infections (IPIs) and identifying related risk
factors is crucial for informing the development, implementation, and evaluation of effective
prevention and control strategies (Beshir et al., 2023). This study investigated the prevalence

of IPIs and associated risk factors among patients attending Adare Hospital in Hawassa.

The findings of this study demonstrate a significant prevalence of intestinal parasitic
infections (IPIs) in the population under investigation, with 36% of the stool samples testing
positive for one or more species of intestinal parasites. Four species of intestinal parasites
were identified two protozoan and two helminthes. The most prevalent parasite identified was
G. lamblia 60(14.9%), E. histolytica /dispar 44(10.4%) followed by A4.lumbricoides 32(7.6%).
Less frequent identified intestinal parasite species Was H.nana species. Among 152 positive
Participant 16(3.8%) had double infections. Single infections were more common, found in
32.2% of the patients, while 3.8% had double infections. Among the patients, 30 (19.7%)
were identified to have the ova stage of the parasite, while 36(25.7%) had the cyst stage. The
majority of patients, accounting for 77(50.7%), were diagnosed with the tropozoite stage of
the parasite. Furthermore, a small percentage of patients, 16(3.9 %,) were found to have both
ova and tropozoite stages of the parasite. This study highlights the prevalence of the
tropozoite stage among patients visiting the hospital, followed by the cyst and ova stages,
with a minority showing a co-occurrence of ova and tropozoite stages. And this study
identifies age, income, and occupation, and hand hygiene, access to clean water and dietary
habits as significant factors influencing the prevalence of parasitic infections. Younger
children, low-income individuals, students, and those with poor hygiene practices or unsafe

dietary habits are at higher risk.

49



This prevalence was comparable to findings of the study conducted in Debark (Alelign ef al.,
2024) and Gondar (Alemu et al., 2021).which revealed overall prevalence of 33.64%, 34.2%
respectively. Prevalence of the present study was lower than 44.6%, 89.7% Aksum north
Ethiopia (Gebreslassie et al., 2015) And Wonji (Tadesse, 2020) respectively.In contrast, this
finding is higher than the rates found Jimma Health Center 20.6 (Belete et al., 2021).This
could be due to difference of time in conducting the survey, living condition of the study
participants, level of environmental sanitation, access to clean water, life style of the study

participants and geographical factors in the study areas, or sample population characteristics.

As compared to the findings of the study conducted across Africa, this finding results are in
line with findings from other countries, A higher prevalence of intestinal parasitic infections
has been reported from other African countries such as Nigeria 63.5% (Tyoalumun et al.,
2016), Sudan 62.5% (Mohammed et al.,2018) And also some studies show lower rates. For
example, in Ghana, reported a prevalence of just 17.33 %,( Mirisho et al., 2015).which is
significantly lower than the rate observed. This difference could be due to improved
sanitation and public health measures in certain areas of Ghana. Similarly, Nigeria shows a
range of prevalence rates between 23% and 44% (Nmorsi ef al., 2010), comparable to this
finding. These African countries face similar challenges, including inadequate access to clean
water, poor hygiene practices, and overcrowded living conditions, all of which contribute to

higher rates of parasitic infections.

On a global scale, the prevalence of IPIs tends to be lower in many developed nations, where
improved sanitation and healthcare infrastructure play a crucial role in controlling these
infections. In Brazil, Faria et al. (2017) reported a prevalence of 17.5%, much lower than
findings in Ethiopia. Despite the socioeconomic challenges Brazil faces, there have been
considerable improvements in public health measures in recent decades, which may explain

the lower prevalence rates. In India, the prevalence rates in rural areas range from 20% to
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30% (Mandakini et al.,, 2014), which is similar to some regions of Ethiopia but still lower
than this finding of 36%. In developed countries like the United States, the prevalence is
significantly lower, typically around 1-2%, largely due to better access to clean water,
sanitation, and healthcare (CDC, 2019). The variability in prevalence rates, both within
Ethiopia and internationally, can be explained by several factors. These include differences in

water quality, awareness of hygiene practices, nutrition, and healthcare access.

The results of this study revealed that protozoan infections were more prevalent than
intestinal helminth infections. Giardia lamblia was the most common intestinal parasitic
infection at 14.9%, followed by Entamoeba histolytica/dispar at 10.4%. This high prevalence
of G. intestinalis and E. histolytica/dispar aligns with a World Health Organization (WHO)
report identifying these two parasites as significant causes of intestinal infections across
Ethiopia (WHO, 1987). The elevated rates of these protozoan infections may be attributed to
their fecal-oral transmission route and their ability to reproduce and persist effectively in both
the environment and the host (WHO, 2002).The lower helminth prevalence could be due to a
de-worming program against helminths particularly soil-transmitted helminths and

schistosomiasis in Ethiopia( MoH,2016).

The prevalence of G. intestinalis/lamblia in the present study was (14.9%), closer with a
study in done at Felege Hiwot referral hospital 13.3% (Derso et al.,2016) and with Tseda
health center North-west Ethiopia 12.4% (Abate et al.,2013) but Lower than North-West
Ethiopia reported a prevalence of 19.95%(Beshirer al., 2023)and higher than the
6.5%,7%,8.5% reported in Mojo, Hawassa, Debark (chala,2013);(Mulatu et al,

2015);(Alelign et al.,2024) respectively.

The second most prevalent parasite in this study was Entamoeba histolytica/dispar (10.4%),

which aligns closely with a study in Gondar North-West Ethiopia 9.2% prevalence of
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Entamoeba histolytica/dispar (Alemu et al., 2022).The result was found to be higher than
previous reports 8.2 %, and 5.5 % from Addis Ababa and Gorgora, North West Ethiopia by
(Banchiamlak et al., 2014; Ayalewet al., 2015) respectively. And lower than previous report

17.3 %, from Axum town Northern Ethiopia (Gebreslassie et al., 2015).

The third most prevalent parasite in the present study was Ascaris lumbricoides (7.6%), The
prevalence rate of the present study was much lower than prevalence observed in Dawro zone
Southern Ethiopia (47.3%), (Bereket and Tomass, 2015).lower than that reported in Jimma
14.6% (Tadesse et al,2013) .This difference might be due to the better availability of tap
water for drinking and hand washing habit before eating food in the present study. but higher

than5.9% reported in Gondar (Mulugeta et al., 2023).

Hymenolepis nana was detected with a relatively low prevalence, which aligns with findings
from other studies in Ethiopia that generally report lower rates of this parasite compared to
Giardia lamblia or Ascaris lumbricoides. For instance, a study in Gondar reported a
prevalence of 5.9% among schoolchildren, and another study found it to be around 4%
(Mulugeta et al., 2023; Alemu et al., 2022), (4.4%) bale (Tulu et al .,2014). 5.3% prevalence
reported in Tigray by Regassa ef al. (2021). However, our findings are notably lower than the
prevalence reported in an earlier study in Gondar, where it reached 13.8% (Gelawu et al.,
2013),.The variation in H. nana prevalence rates may be attributed to differences in local
sanitation practices, hygiene awareness, and access to clean water, which are critical factors
in transmission control. H. nana, often spread through the fecal-oral route and direct human

contact, tends to have lower prevalence rates in settings with improved sanitation.

These consistent results across different regions of Ethiopia highlight the widespread nature
of these parasites, often linked to poor sanitation and hygiene practices. The persistence of

these infections, particularly among school-age children, underscores the urgent need for
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comprehensive public health interventions targeting water sanitation, hygiene education, and
routine de-worming programs. Such efforts are crucial in reducing the burden of parasitic

infections and improving overall public health outcomes.

The findings of risk factors in this study align closely with the risk factors identified in
previous research by (Begna et al, 2014) and (Alelign et al. ,2024), underscoring the
multifaceted nature of intestinal parasitic infections (IPIs) and the importance of factors such
as age, socioeconomic status, hygiene practices, and dietary habits. current study revealed
that children aged 0-12 years face a notably higher risk of IPI, with an adjusted odds ratio
(AOR) of 1.509 (p = 0.018), a finding that is consistent with Alelign ef al. (2024), who also
identified that younger children are significantly more vulnerable to IPIs compared to older
age groups(Alelign et al.,2024). This increased risk can likely be attributed to age-related
behaviors, such as outdoor play and reduced awareness of hygiene practices Young children
have a less developed immune system, poor personal hygiene, and the habit of playing on
contaminated soil (Ihejirika et al., 2019). Additionally, in terms of income, both present study
and study conducted in Debark by Alelign et al highlight the association between low-income
status and heightened IPI risk. Specifically, Alelign et al. found that individuals in
households earning less than 1000 ETB per month were more likely to have IPIs (AOR =
6.66, CI = 1.87-23.70) (Alelign et a/ 2024).Similarly, this study found that participants with
a household income below 1000 NTS had a higher risk (AOR = 1.304, p < 0.01),
emphasizing the impact of financial constraints on access to resources and hygiene measures.
Hygiene practices, particularly hand washing, emerge as a critical factor in IPI prevention in
our study. Similarly in Begna et al. (2014), knowledge of hand washing before meals was
significantly associated with lower IPI prevalence (p < 0.001), (Begna et al. 2014) reinforcing
the importance of regular hand washing in reducing infection risks. Alelign et al. in the same

way found that participants who washed their hands after using the toilet were significantly
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less likely to contract IPIs (AOR = 0.05, CI = 0.13-0.22). this study supports these findings,
with hand washing with soap and after using the toilet associated with reduced IPI risk (AOR
0.188, p = 0.030), thereby confirming that consistent hand hygiene plays a crucial role in

minimizing IPI risk.

Dietary habits were also significant across studies, with Begna et al. (2014) and Alelign et al.
(2024) both finding that consuming raw or unwashed vegetables was strongly associated with
higher odds of IPIs. Alelign et al. reported a particularly high risk (AOR = 9.98, CI = 2.68—
37.14) among individuals consuming unwashed vegetables. While with this finding that
consuming raw meat or fish increases infection risk (AOR = 0.368, p = 0.001).For instance,
consuming undercooked meat, or drinking untreated water were strongly associated with
higher IPI rates in our study. These findings align with studies from other countries, like
Kenya, where similar dietary practices led to IPI prevalence rates between 29.2% and 52.3%

(Aloo et al., 2021).

In sum, the alignment of these findings with those of Begna et al. and Alelign et al. highlights
shared risk factors for IPIs across different regions and populations in Ethiopia. The studies
collectively emphasize the role of age, income, hygiene practices, and dietary habits as key
contributors to IPI prevalence. Addressing these through targeted interventions such as
improving access to clean water, promoting regular hand washing, and educating about safe
dietary practices could reduce IPI risks, particularly among vulnerable groups like children

and low-income households.
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6. CONCLUSION AND RECOMMANDIATION

6.1 Conclusion

Overall, the study found a 36% prevalence of parasitic infections among the participants,
with four species of intestinal parasites identified. Factors such as age, income, occupation,
hand washing with soap, hand washing after using the toilet, access to clean water,
consuming raw meat or fish, and drinking untreated water were identified as significant
factors. These findings highlight the importance of targeted interventions to improve hygiene
practices and access to clean water to reduce the burden of parasitic infections in the study

population.

6.2 Recommendation

Based on these study findings on prevalence of Intestinal Parasitic Infection and associated
risk factors among patients attending Adare Hospital, Hawassa Ethiopia, I would like to

recommend the following points:

» Improvement of Water Access : Access to clean water is essential for the prevention
of IPIs. Ensuring that households, especially those in low-income neighborhoods,
have access to safe drinking water will significantly reduce the transmission of
parasitic infections.

> Hygiene Education Programs: Public health authorities should implement
community-wide hygiene education programs that emphasize the importance of hand
washing with soap, proper food handling.

» Sustained Mass Drug Administration (MDA) Programs: While MDA programs
have been effective in temporarily reducing the prevalence of soil-transmitted

helminths, their long-term success depends on addressing the root causes of re-
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infection. Regular de-worming campaigns should be continued, but they must be
integrated with efforts to improve sanitation and hygiene in the communities to
prevent re-infection.

Further Research: Future studies should focus on understanding the specific barriers

to accessing clean water and sanitation in Hawassa and surrounding area.
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APPENDEXES
APPENDEX I: Questionnaire for risk factors of intestinal parasitic infections

Questionnaire is prepared for individuals who are willing to participate this Semi-structured

questionnaire prepared after reviewing different literatures for interview.

Name of interviewers signature

English Version Questionnaire

Dear Study Participants, My name is and I am conducting a study to

investigate the prevalence of intestinal parasitic infections and their associated risk factors in
Hawassa town, Sidama region, Ethiopia. Your participation in this study is greatly
appreciated. Please be assured that all information provided will be kept strictly confidential
and used solely for research purposes. Your cooperation in providing accurate information is

essential for the success of this study.
If you are willing to participate, we will ask you.  A. Yes, I agree B. I do not agree

Participant identification: Code No Serial No

Section 1: Demographic Information

1.1 personal Information

1.1.1 What is your age a) 0-12 b) 13-18 ¢) 19-59 D) >60

1.1.2. What is your gender? a) Female b) male

1.1.3. What is your level of education) Unable to read /write b) Able to read /write

c) Grade 1-6  d) Grade 7-12 e) Beyond grade 12 ) other /specify
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1.2 Residential Details

1.2.1 Do you live in Hawassa A) yes B) no?

1.2.1 For how long do reside in Hawassa

A) Since birth  B) few years ago  c¢) half of my life

1.3 Family income (NTS)

A, <1000 ¢, 3000-7000 E,Others

B, 1000 -3000 d >7000

Section 2: Personal Hygiene Practices

2.1. Do you wash your hands regularly with soap and water?

a) Always b) Sometimes c) Rarely d) Never

2.2. How often do you wash your hands in a day?

a) More than 10 times b) 6-10 times ¢) 3-5 times d) Less than 3 times
2.3. Do you wash your hands after using the toilet?

a) Always b) Sometimes c¢) Rarely d) Never

2.4. Do you use toilet paper or water to clean yourself after using the toilet?
a) Toilet paper b) Water c¢) Both d) Other

2.5. Do you wear shoes when using public toilets or bathrooms?

a) Always b) Sometimes c) Rarely d) Never

2.6. Do you have access to clean water for personal hygiene?

a) Always b) Sometimes c) Rarely d) Never
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Section 3: Food and Water Consumption

3.1. Do you consume raw or undercooked meat or fish?

a) Yes b) No

3.2. Do you consume raw fruits and vegetables without washing them?
a) Yes b) No

3.3. Do you drink untreated or un-boiled water from natural sources?
a) Yes b) No

3.4. Do you drink unpasteurized milk or dairy products?

a) Yes b) No

3.5. Do you eat food that has been left at room temperature for more than two hours?
a) Yes b) No

Section 4: Medical History

4.1. Have you been diagnosed with a parasitic infection in the past?

a) Yes b) No

Thank you for participating in this questionnaire. Your responses will help us understand the
risk factors associated with intestinal parasitic infections and develop strategies to prevent

their spread.
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APPENDEX II: Information sheet

Dear participant:

1. Title: prevalence of intestinal parasitic infection and associated risk factors among patients

who visit Adare Hospital Hawassa Sidama Ethiopia

2. Background &aim of the study: I would like to conduct a cross sectional study on the
prevalence intestinal parasitic infections and associated risk factors among patients who visit
Adare hospital “Intestinal parasitic infections (IPIs) impose a significant health burden,
affecting approximately 1.5 billion people globally, constituting around 24% of the world's
population, as reported by the World Health Organization (WHO). The prevalence of these
infections in tropical and subtropical regions is attributed to multiple factors, including rising
population density, inadequate sanitation, poor health practices, contaminated food and water
sources, malnutrition, low host resistance, and environmental changes. Thus, research on

these issues is very important to control and prevent IPIs.

3. Objectives of the study:

3.1. General Objectives: The General objective of this research proposal is to investigate the
prevalence of intestinal parasitic infections and the associated risk factors in a study

population.

4.Procedure:On the basis of the established inclusion criteria, the research participants will
been rolled following signed permission .Have the symptoms of intestinal parasitic diseases
and take the treatment in this hospital and participate in this study; you will be asked some
questions on socio-demographic characteristics, medical history in addition to clinical
examination. Then you will provide 3-4gram of stool sample. The sample used for testing the

presence of IPIs species.
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5. Risks: Procedures used for IPIs diagnosis do not cause any harm. But we may take your

time to answer the questioners

6. Benefits: Participating in this research will benefit your neighbourhood and you. A teach
session long the way of your medical care, you will be able to determine how well you are
doing in terms of your health. You will also learn how to prevent intestinal parasitic
infections from your doctor, in addition to receiving further information on how to improve

your health. However, you have the absolute right to decline taking part in this study.

7. Confidentiality: We will keep all i n formation we learn about you for this research
strictly private. Your identity related data will been coded and stored in a safe location. If it
becomes essential to identify you in order to help you medically, only the lead investigators
will be allowed to doso. However, the researchers may examine all of the clinical data, which
is anonymous to you. Your interview responses will be recorded n the form of a
questionnaire. No report will include a reference of your name. Your entire response history

and outcomes will be kept private. Your data will only be used for the mentioned purposes.

8. Sharing the results: We will publish a report detailing the study's findings at its
conclusion or use another method. You won't find any information about you in the reports
(such your name or identify).We guarantee the privacy of such information. As a result, we

also require your consent before using the test findings to create report.

9. Rights to refuse or withdraw:-You have the ability to decline or withdraw from the
research at anytime because participation is completely voluntary. We will delete any stored
information we received from you before this date if you decide to revoke your permission
later. You will still be able to get care at this facility in accordance with the customary level
of care even if you decide not to participate in this research and you won't lose any

advantages.
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Do you understand what has been said to you? If you have any question you have the right to

get proper explanation.

Contact Address: If you have any further question and incase of urgency you can contact at

anytime using the following address:-

1.BontuDesu,Address:HawassaUniversity,Faculty
ofNaturalandcomputationalScience,BiologyDepartmentinBiomedicalprogramunit. HawassaEt

hiopiaTelephone(mobile):0913389359E-mail:bonidesu@gmail.com.;

2,Dr.MeleseBirmeka,BiologySchool, University of Hawassa, Ethiopia. Tel: +251911702057

Email;-Melesebirmeka@yahoo.com

Thank you for your kind cooperation and participation in this study!

APPENDEX III;Informed consent form

Name: Age: Sex:
IdentificationNo: HRHNo:
Adress: Date:

I have been well informed, would like to carry out a collaborative study on prevalence of
intestinal parasitic infections and associated risk factors .I am aware of how crucialitis to
appropriately reactt o the pre-made questionnaires andc linical exams.The study also informs
stool sample will be needed. Furthermore,I consent to providing these samples while

acknowledging my right tolater change my mind about participating in the study.

Please read and tick off each of the boxes and sign the form if you agree to take part in this

study.

1. Tunderstand what this study is about and know how to contact the investigators if [ want to.
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I understand apportion of the sample used for this study only. If there i s left over after the

completion of the study, it will be discarded safely. |:|

3 1 understand that all the information given to the investigators and all test results will be kept |:|

private and confidential.

[]

4. Tunderstand that I am free to with draw myself from this study if I want to. |:|
5. T understand that if I refuse to take part in this study, that my care will not be affected. I:I

I have been given enough time to think over before I signed this informed consent.Itis,therefore,with full

understanding of the situation that I gave my informed consent to participate in this study.

The information was explained to me by:

Name of participant: Signature:-
Nameofthephysician: Signature:-
Witness: Date:
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