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Abstract

Background: The impact of intestinal parasitic infections is not limited to morbidity and mortality, but also extends to impaired
cognitive abilities and intellectual deficits in students. However, no known programmed control or prevention interventions are
available for university students in sub-Saharan Africa, including Ethiopia. Therefore, this study aimed to determine trends in
intestinal parasitic infections among students at Oda Bultum University. Methods: A retrospective study was conducted among
students suspected of having intestinal parasitic infections between 2019 and 2023. The Kobo Toolbox was used to collect
complete age, sex, and stool examination data from the Oda Bultum University Student Clinic Laboratory Registration Book.
SPSS version 25.0 was used for the data analysis. Results: The overall five-year prevalence of intestinal parasitic infections
among university students was 1036/1902 (54.5% [Cl = 52.2-56.7%]). Of the nine different parasites reported, E.
histolytica/dispar (24.3%) was the most common, followed by G. lamblia (13.9%) and, among the helminths, A. lumbricoides
(9.8%). The prevalence trends over five years were inconsistent. In contrast, the number of seasonal parasitic infections
consistently increased from spring (44.9%) to summer (67.7%). Conclusion: The five-year prevalence in the present study was
high (54.5%), with an inconsistent trend and consistent seasonal prevalence. There is a need to develop intervention strategies,
including health education and regular deworming for the university community. Regular screening of food handlers in student
cafeterias is recommended.
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1. Introduction

Intestinal parasitic infections (IPIs) are neglected tropical
diseases (NTDs) that have affected human quality of life since
ancient times [1]. Intestinal parasitic infections can occur
through skin penetration, ingestion of fecal contaminated
water, food, uncooked meat and uncooked vegetables con-
taining the infective stage of the pathogen [1-3]; Direct hu-
man-to-human or animal-to-human transmission and airborne
transmission are also possible for several species [3, 4]. In-
fections are significantly associated with poverty, lack of or
inadequate access to safe drinking water, poor sanitation, poor
hygiene practices, and a lack of education [3, 5].

Intestinal parasitic infections are a global medical, social and
economic problem that, affecting approximately 3.5 billion
people each year and cause clinical symptoms in more than 450
million people [6-8]. Infections are disproportionately preva-
lent in low- and middle-income countries [9]. Some intestinal
parasites have significant clinical consequences; however, they
are often asymptomatic and can live in the intestine for long
periods of time without causing symptoms [10, 11]. These
infections can cause severe anemia; reduce the absorption of
micronutrients, nausea, vomiting, anorexia, abdominal cramps,
flatulence, fatigue, low-grade fever, intestinal obstruction,
hematemesis, and weight loss [12]; affect psychological and
social well-being [13, 14], impair mental and physical devel-
opment (reduced school attendance, cognitive impairment,
reduced educational attainment, and adult productivity) [15,
16]; and increase susceptibility to diarrhea during infections
such as HIV and other infectious diseases [17].

The impact of IPIs is not limited to morbidity and mortality,
but also extends to impaired cognitive abilities and intellec-
tual deficits, which may contribute to the variation in cogni-
tive performance within and between populations [18]. For
this reason, the World Health Organization (WHO) recom-
mends an integrated approach of control measures, such as
adequate sanitation, hygiene education, and preventive
chemotherapy (large-scale, regular distribution of an-
ti-helminthic drugs), to achieve the 2030 global target for the
elimination of soil-transmitted helminths [19, 20], while
preventive deworming is beneficial for improving cognitive
and educational performance [21]. However, there is a paucity
of studies on university students, especially in sub-Saharan
countries, including Ethiopia. Therefore, this study aimed to
determine the trend in the prevalence of intestinal parasitic
infections among university students at the Oda Bultum
University, Chiro, Ethiopia.

2. Methods and Materials

2.1. Study Area

This study was conducted at Oda Bultum University,
Chiro, Ethiopia. Chiro is the capital city of the Western
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Hararghe Zone, Oromia Regional State, Ethiopia; it is
located 325 km from Addis Ababa, the capital city of
Ethiopia. Oda Bultum University was duly established on
the 26" of December 2015 as a higher education institution
in Ethiopia [22].

2.2. Study Design and Period

A five-year retrospective study was conducted at Oda
Bultum University, Chiro, Oromia Regional State, Ethiopia,
from January 2019 to December 2023.

2.3. Study Population

All students suspected of having an intestinal parasitic in-
fection had a stool sample examined and had complete rec-
ords of age, sex, and stool examination data during the study
period.

2.4. Exclusion and Inclusion Criteria

Over a five-year period, all students suspected of having
IPIs were included, and all data missing sex, age, month, and
year of stool examination performed, as well as data missing
parasite species and stages, were excluded.

2.5. Data Collection and Data Quality Control

The data collectors were trained in the data collection tool
and provided with the necessary instruments. Data were ex-
tracted using the Kobo Toolbox, and all necessary information
was obtained from the Oda Bultum University Students Clinic
registration/record books.

2.6. Data Analysis

After data collection, the data were rechecked, cleaned and
imported into SPSS (version 25.0) statistical packages. De-
scriptive analysis was used to summarize the study population,
and the chi-square test (y2) was used to determine the asso-
ciation between IPIs and sex.

3. Results

From 2019 to 2023, 1,902 stool examinations were per-
formed at the student clinic of the Oda Bultum University. Of
those examined, approximately 1231 (64.7%) and 671 (35.3%)
were male and female, respectively. The ages of the study
participants ranged from 18 to 35 years, with a median age of
21 years. The highest number of stool examinations was 745
(39.2%) in 2022, whereas the lowest number of stool exami-
nations was 183 (9.6%) in 2020 (Table 1).
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Table 1. Annual trend in the distribution of intestinal parasitic infections among students at the Oda Bultum University Student Clinic,

2019-2023.

Intestinal parasitic infections 2019 n (%) 2020 n (%)

Helminthes 37 (16.5) 36 (19.7)
A. lumbricoides 25(11.2) 27 (14.8)
E. varmicularism 5(2.2) 4(2.2)

T. spp. 3(1.3) 5(2.7)
H. nana 3(1.3) -

T. trichuria - -

H. worm 1(0.4) -

S. mansoni - -
Protozoan 116 (51.8) 76 (41.5)
E. histolytica/dispar 69 (30.8) 50 (27.3)
G. lamblia 47 (21.0) 26 (14.2)
Mixed infection - -

A. lumbricoides with T. trichuria - -

A. lumbricoides with E. histolytica - -

A. lumbricoides with G. lamblia - -

H. worm with E. histolytica - -

H. nana with G. lamblia - -

E. histolytica with G. lamblia - -

Total positive 153 (68.3) 112 (61.2)
Total stool examination 224 (11.8) 183 (9.6)

The overall prevalence of intestinal parasitic infections
among university students attending the student clinic at Oda
Bultum University between 2019 and 2023 was 1036/1902
(54.5% [Cl = 52.2-56.7%]). The prevalence was greater in
males (670/1902, 35.2%) than in females (366/1902, 19.3%).
This difference was not statistically significant (p = 0.507)
(Table 2).

The prevalence rates of helminth, protozoan, and mixed
infections were 14.7%, 38.2% and 1.6% respectively. E. his-
tolytica/dispar (24.3%) was the most common protozoan
parasite, followed by G. lamblia (13.9%). Among the hel-
minths, A. lumbricoides (9.8%) was the most common hel-
minth parasite, followed by E. vermicularis, Tinea species, H.

2021 n (%) 2022 n (%) 2023 n (%) Total n (%)

52 (16.8) 122 (16.4) 32(7.3) 279 (14.7)
42 (13.5) 79 (10.6) 13 (2.9) 186 (9.8)
5 (1.6) 25 (3.4) 16 (3.6) 55 (2.9)
2(0.6) 3(0.4) - 13(0.7)
1(0.3) 11 (1.5) 2 (0.5) 17 (0.9)
2(0.6) 2(0.3) - 4(0.2)

- 1(0.1) 1(0.2) 3(0.16)

- 1(0.1) - 1(0.05)
168 (54.2) 249 (33.4) 117 (26.6) 726 (38.2)
123 (39.6) 179 (24.0) 41 (9.3) 462 (24.3)
45 (14.5) 70 (9.4) 76 (17.3) 264 (13.9)
17 (5.5) 13 (1.7) 1(0.2) 31 (1.6)

- 1(0.1) - 1 (0.05)
12 (3.9) 11 (1.5) - 23(1.2)
1(0.3) - 1(0.2) 2(0.11)
1(0.3) - - 1(0.05)

- 1(0.1) - 1 (0.05)
3(0.9) - - 3(0.16)
237 (76.5) 384 (51.5) 150 (34.1) 1036 (54.5)
310 (16.3) 745 (39.2) 440 (23.1) 1902

nana, T. trichuria, H. worm and S. mansoni, with a prevalence
of 2.9%, 07%, 0.9%, 0.2%, 0.16% and 0.05%, respectively.
There were 31 (1.6%) patients had mixed infections. Among
the mixed infections, A. lumbricoides with E. histolyti-
ca/dispar was the most common (1.2%) (Table 2).

The five-year trends in the prevalence of intestinal parasitic
infections at the Oda Bultum University student clinic were
inconsistent; and were 68.3%, 61.2%, 76.5%, 51.5% and
34.1% in 2019, 2020, 2021, 2022, and 2023 respectively
(Figure 1). The seasonal distribution of parasitic infections in
the present study was 44.9%, 47.4%, 62.3% and 67.7% in
spring, winter, autumn, and summer respectively (Table 3).
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Table 2. Prevalence of intestinal parasitic infections in relation to sex among students at the Oda Bultum University Student Clinic, 2019-2023.

Intestinal parasitic infection Male No. (%) Female No. (%) Total No. (%) X=2 P value
Helminthes 185 (15.0) 94 (14.0) 279 (14.7) 0.735 0.947
A. lumbricoides 123 (10.0) 63 (9.4) 186 (9.8) 0.106 0.744
E. varmicularism 39 (3.2) 16 (2.4) 55 (2.9) 0.950 0.330
T. spp. 8 (0.6) 5(0.7) 13(0.7) 0.058 0.810
H. nana 8 (0.6) 9(1.3) 17 (0.9) 1.725 0.189
T. trichuria 3(0.2) 1(0.1) 4(0.2) - -

H. worm 3(0.2) - 3(0.16) - -

S. mansoni 1(0.08) - 1 (0.05) - -
Protozoan 466 (37.8) 260 (38.7) 726 (38.2) 1.39 0.500
E. histolytica/dispar 296 (24.0) 166 (24.7) 462 (24.3) 0.085 0.771
G. lamblia 170 (13.8) 94 (14.0) 264 (13.9) 0.161 0.923
Mixed infection 19 (1.5) 12 (1.8) 31(1.6) 0.552 0.907
A. lumbricoides with T. trichuria - 1(0.1) 1 (0.05) - -

A. lumbricoides with E. histolytica 14 (1.1) 9 (1.3) 23(1.2) - -

A. lumbricoides with G. lamblia 2 (0.16) - 2(0.11) - -

H. worm with E. histolytica 1(0.08) - 1(0.05) - -

H. nana with G. lamblia 1 (0.08) - 1 (0.05) - -

E. histolytica with G. lamblia 1 (0.08) 2(0.3) 3(0.16) - -
Total positive 670 (54.4) 366 (54.5) 1036 (54.5) 0.441 0.507
Total stool examination 1231 (64.7) 671 (35.3) 1902 - -

Table 3. Seasonal distribution of intestinal parasitic infections among students at the Oda Bultum University Student Clinic, 2019 -2023.

Season
Intestinal parasitic infections
Spring n (%) Winter n (%) Autumnn (%)  Summern (%)  Total n (%)

Helminthes 36 (10.2) 110 (15.9) 92 (16.1) 41 (14.4) 279 (14.7)
A. lumbricoides 19 (5.4) 79 (11.4) 58 (10.2) 30 (10.5) 186 (9.8)
E. varmicularism 10 (2.8) 19 (2.7) 19 (3.3) 7 (2.5) 55 (2.9)

T. spp. 1(0.3) 9(1.3) 3(0.5) - 13(0.7)
H. nana 4(1.1) 2(0.3) 9 (1.6) 2(0.7) 17 (0.9)
T. trichuria - - 2(0.3) 2(0.7) 4(0.2)

H. worm 1(0.3) 1(0.1) 1(0.2) - 3(0.16)
S. mansoni 1(0.3) - - - 1 (0.05)
Protozoan 119 (33.8) 208 (30.0) 258 (45.2) 141 (49.5) 726 (38.2)
E. histolytica/dispar 73 (20.7) 139 (20.0) 152 (26.6) 98 (34.4) 462 (24.3)
G. lamblia 46 (13.1) 69 (10.0) 106 (15.6) 43 (15.1) 264 (13.9)
Mixed infection 3(0.9) 11 (1.5) 6 (1.0) 11 (3.9) 31 (1.6)
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Intestinal parasitic infections

Season

Spring n (%)

Winter n (%)

Autumn n (%)

Summer n (%)

Total n (%)

A. lumbricoides with T. trichuria - - 1(0.2) - 1 (0.05)

A. lumbricoides with E. histolytica 3(0.9) 9(1.3) 3(0.5) 8 (2.8) 23(1.2)

A. lumbricoides with G. lamblia - 1(0.1) - 1(0.35) 2 (0.11)

H. worm with E. histolytica - - - 1(0.35) 1(0.05)

H. nana with G. lamblia - 1(0.1) - - 1(0.05)

E. histolytica with G. lamblia - - 2(0.3) 1(0.35) 3(0.16)
Total positive 158 (44.9) 329 (47.4) 356 (62.3) 193 (67.7) 1036 (54.5)
Total stool examination 352 (18.5) 694 (36.5) 571 (30.0) 285 (15.0) 1902

Spring: September-November; Winter: December-February; Autumn: March-May; Summer: June-August

4. Discussion

Intestinal parasitic infections are a major public health con-
cern in Ethiopia. Regular surveillance and monitoring of
community prevalence trends are important tools for formu-
lating appropriate prevention and control programes. The pre-
sent study showed the five-year prevalence of IPIs at the Oda
Bultum University Student Clinic in Chiro, Eastern Ethiopia.

The overall prevalence of IPIs in this study was 54.5%
(C1=52.2-56.7%), which is consistent with a study in Sanja
Primary Hospital, Northwest Ethiopia (52.9%) [23], and
Primary Health Facilities in Northwest Ethiopia (53.3%) [24].
However, this percentage was higher than that reported in
studies at the Poly Health Center, Gondar 41.3% [25], Ha-
wassa University Students’ Clinic 47.9% [26], Debre Tabor
Comprehensive Specialized Hospital 27.3% [16], Mizan-Tepi
University Teaching Hospital 33.3% [27], and University of
Gondar, students’ clinics 45.6% [28]. Differences in preva-
lence between studies may be due to differences in diagnostic
methods and sociodemographic, socioeconomic, and geo-
graphic differences in study participants.

In the present study, nine different species of intestinal
parasites were observed, and protozoan infections (38.2%)
were more common than helminth infections (14.7%). Simi-
larly, the prevalence of protozoan infections was greater than
that of helminth infections in studies conducted at the Uni-
versity of Gondar Student’s Clinic (28.5%) [28], whereas the
prevalence of helminths was 17.2%, that of Hawassa Uni-
versity students’ clinic protozoan infections was 27.6%, and
that of helminths was 20.3% [26]. This higher incidence of
protozoan infection agrees with the WHO report, which
showed that protozoan parasitic infections are more common
than helminth infections in Ethiopia [23]. The higher preva-
lence of protozoan parasites may be due to poor personal and
environmental hygiene, since the main transmission route of

protozoan parasites is feco-oral.

Of all the parasites identified, Entamoeba histolytica/dispar
(24.3%) was the predominant parasite in the study area, which
was higher than that reported in previous studies at the Uni-
versity of Gondar Students’ Clinic (20.3%) [28] and Hawassa
University Student Clinic (18%) [29]. These differences may
be due to the low level of sanitation and susceptibility to
contamination of water and vegetables in the study area.

The five-year trend of the IPIs in this study was inconsistent
(Figure 1). There is a greater percentage (76.5%) of infections
in 2021 and a lower percentage (34.1%) of infections in 2023.
This inconsistency in trends was similar to the findings of
studies conducted at the University of Gondar Student Clinic
[28] and the Poly Health Center in Gondar [25]. A possible
reason for the inconsistency in prevalence over the years
might be the limited prevention and control strategies rather
than the limited diagnoses and treatment of intestinal parasitic
infections in higher education institutions in Ethiopia.

In terms of IPIs by gender, 35.2% of the participants were
male and 14.3% were female; these differences were not
statistically significant (p = 0.507). The prevalence among
males in the present study was similar to that reported in
studies conducted at Gondar University Student Clinic [30],
Poly Health Center in Gondar [25], and Hawassa University
Student Clinic [26]; In contrast to the present study, male sex
was significantly associated with IPIs in these studies. The
greater likelihood of being infected in males than in females
may be due to their daily participation in outdoor activities [26,
28], in the present study, there was no statistically significant
association between being male and IPIs, which is why there
was no difference in the outdoor activity of males compared to
females at the university.

The seasonal distribution of IPIs in the present study
showed a consistent increase in infections, which were low in
the spring (44.9%) and high in the summer (67.7%) (Figure 2),
which was different from the findings of studies conducted in
Northwest Ethiopia, where the seasonal IPIs varied [24]. In
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the case of helminths, the prevalence of infection was highest
in autumn (16.1%), followed by winter (15.9%), summer
(14.4%), and spring (10.2%), similar to findings from
Northwest Ethiopia [24]. In the case of protozoa, the IPIs were
greater in summer (49.5%), followed by autumn (45.2%),
spring (33.8%), and winter (30.0%), which was consistent
with findings from Northwest Ethiopia [24]. The seasonal
variation in IPIs could be due to variations in temperature,
humidity, and light, which are known to affect the hatching
and development of helminth eggs and survival of infective

larvae [31].
80 —e— Total IPIs
== Protozoa
Helminth
8
E
3 40
4.
< 20
0
2019 2020 2021 2022 2023

Year

Figure 1. Trend of intestinal parasitic infections among students at
Oda Bultum university students’clinic, 2019-2023.
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Figure 2. Seasonal distribution of intestinal parasitic infections

among students at the Oda Bultum university students’ clinic,
2019-2023.

Limitations of the Study

The most commonly used diagnostic method for intestinal
parasitic infection in the study area was direct wet mount,
which was unable to detect low concentrations of parasites
and differentiate E. histolytica and E. dispar due to their
morphological similarities. Due to the retrospective nature of
this study, predisposing factors for IPIs were not identified.

5. Conclusion

The five-year prevalence in the present study was high
(54.5%), with an inconsistent trend and consistent seasonal
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prevalence. There is a need to develop intervention strategies,
including health education and regular deworming, for the
university community. Regular screening of food handlers in
student cafeterias is recommended.

Abbreviations

IPIs Intestinal Parasitic Infections
IP Intestinal Parasite

NTD Neglected Tropical Diseases
WHO  World Health Organization

Ethics Approval and Consent to
Participate

Ethical approval was obtained from the Oda Bultum Uni-
versity. Official permission was also obtained from the clinic
administrators. A unique identification number is used to
ensure confidentiality.

Acknowledgments

We would like to thank the Oda Bultum University Stu-
dents’ clinic staff, particularly the laboratory staff, for allow-
ing us to collect all the necessary data.

Author Contributions

Alegntaw Abate: Conceptualization, Data curation, For-
mal analysis, Investigation, Methodology, Project admin-
istration, Supervision, Software, Validation, Writing-original
draft, Resources, Visualization, Writing-review & editing

Eyasu Bamlaku Golla: Data curation, Investigation,
Methodology, Project administration, Writing-original draft,
Resources, Visualization, Writing-review & editing

Habtamu Geremew: Formal analysis, Investigation,
Methodology, Project administration, Validation, Resources,
Visualization, Writing-review & editing

Hawi Kumbi: Investigation, Methodology, Project ad-
ministration, Resources, Visualization, Writing-review &
editing

Mohammed Ahmed Ali: Investigation, Methodology,
Project administration, Resources, Writing-review & editing

Mulat Belay Simegn: Investigation, Methodology, Project
administration, Resources, Visualization, Writing-review &
editing, Writing-review & editing

Smegnew Gichew Wondie: Investigation, Methodology,
Project administration, Resources, Visualization, Writ-
ing-review & editing

Samuel Abdisa: Investigation, Project administration,
Resources, Visualization, Writing-review & editing


http://www.sciencepg.com/journal/ijg

International Journal of Gastroenterology

http://www.sciencepg.com/journal/ijg

Funding

No founding was obtained for this study.

Data Availability Statement

The datasets used in this study can be obtained from the

corresponding author upon reasonable request.

Conflicts of interest

The authors declare no conflicts of interest.

References

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

Montresor A, Mupfasoni D, Mikhailov A, Mwinzi P, Lucianez
A, Jamsheed M, et al. The global progress of soil-transmitted
helminthiases control in 2020 and World Health Organization

targets for 2030. PLoS neglected tropical diseases. 2020; 14(8):

https://doi.org/10.1371/journal.pntd.0008505

Alum A, Rubino JR, ljaz MK. The global war against intestinal
parasites--should we use a holistic approach? International
journal of infectious diseases: 1JID: official publication of the
International Society for Infectious Diseases. 2010 Sep; 14(9):
€732-8. PubMed PMID: 20399129. Epub 2010/04/20. eng.
https://doi.org/10.1016/j.ijid.2009.11.036

Ahmed SA, Kotepui M, Masangkay FR, Milanez GD, Karanis P.
Gastrointestinal parasites in Africa: A review. Advances in
parasitology. 2023; 119: 1-64. PubMed PMID: 36707173. Epub
2023/01/28. eng. https://doi.org/10.1016/bs.apar.2022.10.001

Ahmed SA, Karanis P. Cryptosporidium and cryptosporidiosis:
the perspective from the Gulf countries. International journal
of environmental research and public health. 2020; 17(18):
https://doi.org/10.3390/ijerph17186824

Karanis P, editor Cryptosporidium: Waterborne and foodborne
transmission and worldwide outbreaks. Recent Advances in
Environmental Science from the Euro-Mediterranean and
Surrounding Regions: Proceedings of Euro-Mediterranean
Conference for Environmental Integration (EMCEI-1), Tunisia
2017; 2018: Springer.
https://doi.org/10.1007/978-3-319-70548-4_16

Tigabu A, Taye S, Aynalem M, Adane K. Prevalence and
associated factors of intestinal parasitic infections among
patients attending Shahura Health Center, Northwest Ethiopia.
BMC research notes. 2019; 12: 1-8.
https://doi.org/10.1186/513104-019-4377-y

Getachew T, Argaw A. Intestinal helminth infections and
dietary diversity score predict nutritional status of urban
schoolchildren from southern Ethiopia. BMC Nutrition. 2017;
3: 1-9. https://doi.org/10.1186/s40795-017-0128-4

Belete YA, Kassa TY, Baye MF. Prevalence of intestinal
parasite infections and associated risk factors among patients
of Jimma health center requested for stool examination, Jimma,

48

(9]

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Ethiopia. PloS one. 2021; 16(2):
https://doi.org/10.1371/journal.pone.0247063

Scavuzzo CM, Delgado C, Goy M, Crudo F, Porcasi X, Periago
MV. Intestinal parasitic infections in a community from Pampa
del Indio, Chaco (Argentina) and their association with
socioeconomic and environmental factors. PloS one. 2023;
18(6): PubMed PMID: 37384739. Pubmed Central PMCID:
PMC10310042. Epub 2023/06/29. eng.
https://doi.org/10.1371/journal.pone.0285371

Aschale A, Adane M, Getachew M, Faris K, Gebretsadik D,
Sisay T, et al. Water, sanitation, and hygiene conditions and
prevalence of intestinal parasitosis among primary school
children in Dessie City, Ethiopia. PloS one. 2021; 16(2):
https://doi.org/10.1371/journal.pone.0245463

Aviles J, Yombi J, Erostegui C, Torrico M, Yanez R. Intestinal
parasitic infections in adult living with HIV in cochabamba
Bolivia. Infect Dis Diag Treat. 2020; 4(136):
https://doi.org/10.29011/2577-1515.100136

Younes N, Behnke JM, Ismail A, Abu-Madi MA.
Sociodemographic influences on the prevalence of intestinal
parasitic infections among workers in Qatar. Parasites & vectors.
2021; 14(1): 1-13. https://doi.org/10.1186/513071-020-04449-9

Unachukwu M, Nwakanma C. Prevalence of intestinal
parasitic infection and malnutrition in Enugu Urban and
Suburban Area. International Journal of Medical Research and
Review. 2018; 2(6): 565-72.

Mohd Hanapi IR, Behnke JM, Sahimin N, Saifulazmi NF,
Golam Mohammad Khan ASJ, Abdul Mutalib RNS, et al.
Intestinal parasitic infections and risk analysis among urban
refugees in the Klang Valley, Malaysia. Transactions of The
Royal Society of Tropical Medicine and Hygiene. 2023:
https://doi.org/10.1093/trstmh/trad047

Hussein JN, Meerkhan AA. The incidence of intestinal
parasites among children in Hivi pediatric hospital, Duhok,
Irag. Science Journal of University of Zakho. 2019; 7(1): 1-4.
https://doi.org/10.25271/sju0z.2019.7.1.571

Workineh L, Almaw A, Eyayu T. Trend analysis of intestinal
parasitic infections at Debre Tabor Comprehensive Specialized
Hospital, Northwest Ethiopia from 2017 to 2021: a five-year
retrospective study. Infection and Drug Resistance. 2022:
1009-18. https://doi.org/10.2147/IDR.S350456

Wondmieneh A, Gedefaw G, Alemnew B, Getie A, Bimerew
M, Demis A. Intestinal parasitic infections and associated
factors among people living with HIV/AIDS in Ethiopia: A
systematic review and meta-analysis. PloS one. 2020; 15(12):
https://doi.org/10.1371/journal.pone.0244887

Aziz MNM, Kumar J, Muhammad Nawawi KN, Raja Ali RA,
Mokhtar NM. Irritable bowel syndrome, depression, and
neurodegeneration: a bidirectional communication from gut to
brain. Nutrients. 2021; 13(9): https://doi.org/10.3390/nu13093061

Ziliotto M, Ellwanger JH, Chies JAB. Soil-transmitted
helminths detected from environmental samples in a campus of
southern Brazil. Science in One Health. 2022; 1:
https://doi.org/10.1016/j.s0h.2023.100016


http://www.sciencepg.com/journal/ijg

International Journal of Gastroenterology

http://www.sciencepg.com/journal/ijg

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Organization WH. Investing to overcome the global impact of
neglected tropical diseases: third WHO report on neglected
tropical diseases 2015: World Health Organization; 2015.

Pabalan N, Singian E, Tabangay L, Jarjanazi H, Boivin MJ,
Ezeamama AE. Soil-transmitted helminth infection, loss of
education and cognitive impairment in school-aged children: A
systematic review and meta-analysis. PLoS neglected tropical
diseases. 2018; 12(1): e0005523.

Bayleyegn BW, Buta DB. The effect of social media on study
habits of students:-A case study at Oda Bultum University,
Oromia Regional State, Ethiopia. 2019.

Eyayu T, Kiros T, Workineh L, Sema M, Damtie S,
Hailemichael W, et al. Prevalence of intestinal parasitic
infections and associated factors among patients attending at
Sanja  Primary Hospital, Northwest Ethiopia: An

institutional-based cross-sectional study. PloS one. 2021; 16(2):

€0247075.

Addisu A, Zeleke AJ, Bayih AG, Tweya H, Timire C, Techilo
W, et al. Trends and seasonal patterns in intestinal parasites
diagnosed in primary health facilities in Northwest Ethiopia.
The Journal of Infection in Developing Countries. 2020;
14(06.1): 58S-65S.

Ayelgn M, Worku L, Ferede G, Wondimeneh Y. A 5 year
retrospective analysis of common intestinal parasites at Poly
Health Center, Gondar, Northwest Ethiopia. BMC research
notes. 2019; 12: 1-6.
https://doi.org/10.1186/s13104-019-4735-9

Menjetta T, Simion T, Anjulo W, Ayele K, Haile M, Tafesse T,
et al. Prevalence of intestinal parasitic infections in Hawassa

49

[27]

(28]

[29]

(30]

(31]

University students’ clinic, Southern Ethiopia: a 10-year
retrospective study. BMC research notes. 2019; 12(1): 1-5.
https://doi.org/10.1186/s13104-019-4747-5

Duguma T, Tekalign E. A Five-Year Retrospective
Investigation of the Prevalence of Intestinal Parasites at
Mizan-Tepi University Teaching Hospital, Southwest Ethiopia.
Iranian Journal of Parasitology. 2023; 18(1): 76.
https://doi.org/10.18502%2Fijpa.v18i1.12382

Derso A, Yenealem G, Addisu A. A five-year trend of intestinal
parasite prevalence among students attending clinic at
University of Gondar, Northwest Ethiopia. Journal of
parasitology research. 2021; 2021: 1-5.
https://doi.org/10.1155/2021/8897935

Menjetta T, Simion T, Anjulo W, Ayele K, Haile M, Tafesse T,
et al. Prevalence of intestinal parasitic infections in Hawassa
University students' clinic, Southern Ethiopia: a 10-year
retrospective study. BMC research notes. 2019 Oct 28; 12(1):
702. PubMed PMID: 31661021. Pubmed Central PMCID:
PMC6816157. Epub 2019/10/30. eng.

Derso A, Yenealem G, Addisu A. A Five-Year Trend of
Intestinal Parasite Prevalence among Students Attending
Clinic at University of Gondar, Northwest Ethiopia. Journal of
parasitology research. 2021; 2021: 8897935. PubMed PMID:
33688430. Pubmed Central PMCID: PMC7920724. Epub
2021/03/11. eng.

Cooper A, Hollingsworth TD. The impact of seasonality on the
dynamics and control of Ascaris lumbricoides infections.
Journal of Theoretical Biology. 2018; 453: 96-107.
https://doi.org/10.1016/j.jtbi.2018.05.025


http://www.sciencepg.com/journal/ijg

