International fournal of TROPICAL
DISEASE & Health

International Journal of TROPICAL DISEASE
& Health

T Volume 45, Issue 7, Page 214-225, 2024; Article no.lJTDH.118035
i ISSN: 2278-1005, NLM ID: 101632866

Prevalence and Associated Risk
Factors of Intestinal Amoebiasis
among Asymptomatic School Children
in the Ho Municipality, South-eastern
Ghana

Christopher Yaw Dumevi 2P, Victoria Dumevi ¢4,

Fleischer C. N. Kotey 8 Emmanuel Afutu 2 Robert Aryee 2,
Charles Yao Agede ¢, Nicholas T.K.D Dayie &, Irene Ayi ',
Patience B. Tetteh-Quarcoo & and Patrick F. Ayeh-Kumi &

a Department of Medical Microbiology, University of Ghana Medical School, P. O. Box KB 4236,
Korle-Bu, Accra, Ghana.

b Department of Physician Assistantship Studies, School of Medical Sciences, Central University,
P. O. Box 2305, Miotso, Accra, Ghana.

¢ Ho Nurses’ Training College, P. O. Box 728, Ho, Ghana.

d Department of Nursing, University of Health and Allied Sciences, PMB 31, Ho, Ghana.

¢ Volta Regional Health Directorate, P.O. Box 72, Ho, Ghana.

f Department of Parasitology, Noguchi Memorial Institute for Medical Research, College of Health
Sciences, University of Ghana, P. O. Box LG 581, Legon, Accra, Ghana.

Authors’ contributions

This work was carried out in collaboration among all authors. Authors CYD, PBT-Q and PFA-K
designed the study. Authors CYD, VD, CYA, PBT-Q and PFA-K participated in data collection,
laboratory and statistical analyses of the data. Authors CYD, EA, RA, FCNK, PBT-Q and PFA-K
drafted and revised the manuscript. Authors CYD, NTKDD, IA, PBT-Q and PFA-K jointly developed
the structure and arguments for the manuscript and made critical revision of the manuscript. All
authors read and approved the final manuscript.

Article Information
DOI: https://doi.org/10.9734/ijtdh/2024/v45i71575

Open Peer Review History:

This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,
peer review comments, different versions of the manuscript, comments of the editors, etc are available here:
https://www.sdiarticle5.com/review-history/118035

*Corresponding author: Email: patborket2002@yahoo.com, pfayeh-kumi@ug.edu.gh;

Cite as: Dumevi, Christopher Yaw, Victoria Dumevi, Fleischer C. N. Kotey, Emmanuel Afutu, Robert Aryee, Charles Yao
Agede, Nicholas T.K.D Dayie, Irene Ayi, Patience B. Tetteh-Quarcoo, and Patrick F. Ayeh-Kumi. 2024. “Prevalence and
Associated Risk Factors of Intestinal Amoebiasis Among Asymptomatic School Children in the Ho Municipality, South-Eastern
Ghana”. International Journal of TROPICAL DISEASE & Health 45 (7):214-25. https://doi.org/10.9734/ijtdh/2024/v45i71575.


https://doi.org/10.9734/ijtdh/2024/v45i71575
https://www.sdiarticle5.com/review-history/118035

Dumevi et al.; Int. J. Trop. Dis. Health, vol. 45, no. 7, pp. 214-225, 2024; Article no.|IJTDH.118035

Received: 15/04/2024
Accepted: 17/06/2024
Published: 01/08/2024

Original Research Article

ABSTRACT

Background: Intestinal amoebiasis is a common cause of gastroenteritis in children, with the
Entamoeba complex consisting of genetically diverse but morphologically identical species.
Amoebic infections are generally subclinical and may be acute or chronic, leading to high morbidity
or mortality, especially among children.

Objective: This study assessed the prevalence rate and associated factors of intestinal amoebiasis
and other enteric parasitosis among asymptomatic school children within the Ho Municipality of the
Volta Region in Southeastern Ghana.

Methodology: This was a cross-sectional study, involving 302 primary school children (aged 4-15
years) in 6 socio-economic settings within the municipality. Single fresh stool specimens were
collected from the children and examined microscopically using direct wet mount, iodine preparation
and formal ethyl-acetate concentration technique. Structured questionnaire was used to determine
demographics and risk factors associated with Entamoeba complex infection among the school
children.

Results and Discussion: A total of 106 (35.1%) children had gastrointestinal parasitic infection. Of
these, seventy-two (23.8%) had Entamoeba complex infection with the highest infection (30.4%)
recorded among 8-9-year-olds. Children from Peri-Urban communities were more infected with
Entamoeba complex (32.4%, 33/102) compared to Urban (24.8%, 25/101) and Rural (14.1%, 14/99)
respectively. Other parasites detected included; Giardia lamblia 21(7.0%), Hookworm 11(2.3%),
Trichuris trichuira 1(0.3%) and Ascaris lumbricoides 1(0.3%). Factors associated with Intestinal
amoebiasis were source of food, fingernails biting/thumbs sucking habits and mother’s level of
education.

Conclusion: Intestinal parasitic infections is prevalent in the study area and we recommend
personal and environmental hygiene practices as well as health education for effective elimination
of amoebic and other enteric parasitic infections.

Keywords: Entamoeba complex infections; school children; helminthes; Giardia lamblia.

ABBREVIATIONS amoebic  organisms-  Entamoeba  dispar,

Entamoeba coli, Entamoeba moshkovskii,
E/P : Evangelical Presbyterian Entamoeba polecki, Entamoeba hartmanni,
R/C : Roman Catholic Endolimax nana and lodamoeba butschlii have

SSNIT : Social Security and National Insurance been identified [9-12]. That notwithstanding,

Trust Entamoeba polecki, lodamoeba butschlii, and
UNICEF : United Nations Children’s Education additional amoebic organism, Dientamoeba
Fund fragilis, are occasionally implicated in human
KVIP : Kumasi Ventilated Improved Pit diarrhoea cases [13,14]. Moreover, E. dispar, E.
wcC : Water closet moshkovskii, and the predominantly pathogenic

amoeba - E. histolytica together constitute what
has been known as the Entamoeba complex, as
they are morphologically identical to each other,
albeit genetically diverse [10,12,13]. However, of

1. INTRODUCTION

Amoebiasis is a type of gastroenteritis caused by

the parasite Entamoeba histolytica, commonly
occurring among immigrant  populations,
travelers, immunocompromised individuals,
those residing in mental care homes, prisoners,
children in day care centres and their families,
and sexually active homosexuals [1-6]. Besides
E. histolytica, about seven (7) [7,8] other

these three, only E. histolytica is known to be
invasive [10,14].

Amoebiasis is largely transmitted through food or
water contaminated with human faeces
containing the hardy infective amoebic cyst
[15,16]. Hence, improper sanitation and poor
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personal hygiene practices, which permeate
developing countries, are major risk factors of
amoebic infection, explaining the
disproportionately higher amoebiasis burden in
these regions [17-21]. The Sustainable
Development Goal (SDG) 6 of the United
Nations therefore emphasizes the provision of
water, sanitation and hygiene facilities as a
means of reducing the burden of amoebiasis
[22,23,7,8]. Sadly, although more than
90% of the world’s population has access to
sources of drinking water, poor water
quality remains a major challenge, particularly in
sub-Saharan Africa [21,23]. This has frustrated
efforts targeted at reducing the high
morbidity and mortality associated with the
Entamoeba complex and other enteric parasites
[20,24].

Global prevalence of Entamoeba complex
infection shows that infected asymptomatic
individuals make up about 90% of the total
infected persons, whereas the remaining are
symptomatic [25,26]. Out of the 10% symptomatic
individuals, 90% develop intestinal amoebic colitis
while the remaining develop extra-
intestinal amoebiasis [27]. This accounts for
about 50-100 million reported cases of
amoebic colitis or liver abscesses yearly
resulting in almost 100,000 deaths [28].
Amoebiasis is next to malaria in relation to
mortality from protozoan infection [27,28].
Clinical presentations of amoebic infection
include pain in the abdomen, diarrhoea,
dysenteric stools, bloody or mucoid stools,
ameboma, toxic mega colon, colonic
perforations, peritonitis, amoebic cecities and
appendicitis, cutaneous amoebiasis, rectovaginal
amoebic cutis, hemorrhage among other
complications [29]. Other clinical manifestations
may involve extra-intestinal organs such as the
liver. The most common clinical presentation of
invasive amoebic infection is the potentially fatal
amoebic liver abscess which affects organs such
as the kidney, heart, brain, genitourinary tract
and pleura pulmonary [30]. Generally, there is a
poor understanding of amoebic infections in sub-
Saharan Africa [31]. Some studies documented
the distribution and frequency of amoebiasis
among children in Ghana but there is a paucity of
information on amoebic infections among school
children in the Ho Municipality in Southeastern
Ghana. Therefore, this study aimed at
determining the prevalence and associated risk
factors of intestinal amoebiasis among
asymptomatic school children within the Ho
Municipality.

2. MATERIALS AND METHODS

2.1 Study Area

This study was undertaken within the Ho
Municipality, located in the central part of the
Volta Region, which lies within the South-Eastern
part of Ghana. It is bounded by the Republic of
Togo on the east, Adaklu, Agortime-Ziope
Districts to the south, and Ho West District to the
west and Hohoe Municipality to the north. The
municipality has Ho as its capital, occupying a
total land mass of 2,361km?2[32]. The estimated
population of Ho municipality is 180,420,
consisting of 84,843 males and 95,577 females,
according to the 2021 Ghana Population and
Housing Census report. Approximately 125,914
people, made up of 59,254 males and 66,660
females, live in the urban areas of the
Municipality. However, 54,506 people reside in
the rural areas of the municipality, of whom
25,589 and 28,917 are males and females,
respectively [33].

2.2 Study and
Sampling

Design, Population

This was a cross-sectional study that involved
302 children aged 4-15 years sampled from six
primary schools in the municipality from October
2016 to March, 2017. Stratified random sampling
was used to select six out of the 16 primary
schools within the municipality. The selected
schools were further categorized as "Rural”,
"Peri-Urban" and "Urban" based on the socio-
economic settings of their location. Simple
random sampling technique was used to
select two (2) primary schools from each
category. From each category of two (2)
schools, 10 pupils each were selected from
Primary 1 — Primary 6 using simple random
sampling technique. The selected schools
included; Rural (Klefe Achatime and Klefe
Demete E/P Primary Schools), Peri-Urban
(Sokode Gbogame M/A and Sokode Gbogame
R/C Primary Schools), and Urban (Ho Bankoe
E/P and Ho SSNIT Flats Presby Primary
Schools) all within the Ho Municipality of the
Volta Region.

In each class, pupils were made to pick
cards on which was written “Yes” or “No” from a
box. All pupils who picked “Yes” were given a
special code of identification and were included
in the study whereas those who picked “No”
were excluded. This was replicated for the other
categories and the study subjects were further
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grouped for analysis into ages 4-5, 6-7, 8-9, 10-
11, 12-13 and 14-15 respectively.

Standardized questionnaires were used to collect
demographic and socio-economic data on the
children and their parents or legal guardians in
English and the local (EWE) language. Briefly,
the sex, age, socio-economic settings, source of
food, drinking water, fingernails biting /thumb
sucking habit, type of toilet facility at home were
obtained from the children as well as the
educational level of their mothers were obtained.
The researcher contacted parents or legal
guardians of children who were enrolled in the
study directly to get information that their wards
were unable to provide.

Written Informed Consent was obtained from
parents or legal guardians of the school children
and assent forms were duly signed by the
children before they were enrolled in the study.
Interviews were conducted in the local language
(Ewe) for pupils who could not communicate
effectively in the English language. All
interviewers were trained to avoid interviewer-
bias. The minimum sample size was 255,
calculated using the Cochran formula at 95%
confidence interval (CI), with 5% margin of error
with 21% prevalence of Entamoeba complex
infection in the Ho Municipality of the Volta
Region [34,35].

2.3 Stool Specimen Collection

A clean wide-mouthed leak-proof stool
containers, screw-capped fitted with scoop and
clearly labeled with unique respective specimen
number, date and location was provided to each
child who had consented to be part of the study.
Each child was carefully instructed on how to
collect the specimen (to circumvent urine
contamination and to fill about a third of the
container with fresh stool specimen) in the
privacy of the school’s toilet facility. Thorough
hand washing with soap under running water
was ensured to prevent possible infection and re-
infection. Single fresh stool specimens were
collected from the children each school day, and

were immediately transported for laboratory
investigation. Twenty (20) stool specimens
were collected per school per day for

laboratory investigation. That was replicated in
all selected schools. Children were assisted to
collect the stool specimens where necessary.

2.4 Laboratory Investigation

The consistency of the stool was observed and
recorded as formed, semi-formed, loose, mucoid,

slimy or watery. Evidence of parasitic infection
was based on the identification of cysts,
trophozoites, ova, larvae or adult worms from
direct saline wet mount [36,37], iodine
preparation and formol-ethyl acetate
sedimentation technique [37-39]. Low power 10X
and high power 40X objective lenses were used
to examine the stool samples for the
identification of enteric parasites as described
elsewhere [36]. In all, three microscopists
examined the slides. Two independently,
observed the slides and a third was called on to
resolve any discordant results. A high power 40X
objective was used to observe the morphological
features of any motile organism (protozoan
trophozoites) or larvae detected [37].

2.5 Data Processing and Analysis

Data from interviews and parasitic investigations
were entered into Microsoft Excel 2016, and
exported into Statistical Products and Services
Solutions (SPSS, version 26) for statistical
analyses. The data were summarized by
determining the frequency distribution of amoebic
infection among the sample population. The
correlation of amoebic infection between males
and females, age groups and risk factors were
determined using chi-square test analysis and
odds ratios at a 95% confidence interval. A p-
value of <0.05 was considered statistically
significant.

3. RESULTS

A total of 302 Primary School children aged 4 to
15 years (Mean, 50.3; SD,34.1) in six (6)
different communities participated in the study.
Of these, 153 (50.7%) were males, while the
remaining 149 (49.3%) were females indicating
an evenly distributed study population in terms of
gender. Children (31.0%), who regularly
consumed food bought from the street or school
canteen, 25.5% who bit their fingernails, 18.2%
who practised open defecation and 23.3% who
used pipe-borne water as their main source of
water supply, were all infected with Entamoeba
complex.

School

3.1 Parasitological Profiles of

Children

Of the 302 stool specimens examined, 106
(35.1%) of them had gastrointestinal parasitic
organisms. The overall prevalence of
Entamoeba complex infection was 72 (23.8%).
Four other parasites were identified: Giardia
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lamblia 21(7.0%), Hookworm 11(2.3%), Trichuris
trichuira 1(0.3%) and Ascaris
lumbricoides 1(0.3%). Of those infected, 94
(31.1%) had protozoan infections, while the
remaining 12 (4.0%) had helminth infections.
One-hundred and four (34.4%) of those had
mixed infections, while the remaining 2 (0.7%)
had single infection. Mixed infections involving a
combination of protozoan organisms (Entamoeba
complex and Giardia lamblia) were higher
(93:30.8%) than co-infections involving
Entamoeba complex and helminths (83:27.5%).
No co-infection involving helminthic parasites
was detected. The prevalence of parasitic

a

infections in the various socio-economic
settings was as follows: Urban (25: 24.8%), Peri-
Urban (33: 32.4%) and Rural (14: 14.1%) (Fig.
1).

3.2 Parasitic Infection among Different
Age Groups

Overall, Entamoeba complex infection peaked in
children aged 8-9 years (30.4%) compared to
other age groups (Table 1). However, there was
no significant association between Entamoeba
complex infection and age of the participants (p =
0.071) (Table 1).

H Giardia lamblia

B Entamoeba complex
W Trichuris trichuira

H Hookworm

M Ascaris lumbricoides

Fig. 1. Frequency of gastrointestinal parasites detected by microscopy

m Total examined

Number of participants

m No. of Males infected

No. of Females infected

Socio-economic setting
URBAN

PERI-URBAN

RURAL

Fig. 2. Entamoeba complex Infection in different socio-economic settings
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Table 1. Entamoeba complex infection in different age groups

Age group Stool examined No. infected X? p-value OR 95% ClI
(years)

4-5 4 1(25) 0.182-2.568
6-7 59 10 (16.9) 1.013-1.292
8-9 69 21(30.4) 1.226-1.499
10-11 79 15(19.0) 15.770 0.071 0.264 1.114-1.380
12-13 80 23(28.8) 1.116-1.359
14-15 11 2(18.2) 1.413-2.041

Table 2. Association of Entamoeba complex infection and source of food among the children

Variable (Source of food) Examined Infected (n) % X? p value OR 95% Cl

(n)
Home 126 18(14.3) 0.356-
0.418
Street/School canteen 174 54(31.0) 6.249 0.002 0.576 0.469-
0.558
Friends 2 0(0.0)
Total 302 72(23.8)

Table 3. Association of Entamoeba complex infection and fingernails biting/thumbs sucking
behaviour among the children

Variable (Biting of Examined (n) Infected (n) % X? p value OR 95% Cl
fingernails)

Yes 98 25(25.5) 0.375-0.483
No 168 38(22.6) 5.972 0.022 0.556 0.449-0.532
Sometimes 36 9(25.0) 0.352-0.457
Total 302 72(23.8)

Table 4. Entamoeba complex infection and other related risk factors

Variable (Mother’s level Examined Infected (n) X? p value OR 95% ClI

of education) (n) %

Basic 222 28(12.6) 0.414-0.481
Secondary 24 23(95.8) 0.377-0.501
Tertiary 18 17(94.4) 2.776 0.007 0.735 0.272-0.421
No Formal education 38 4(10.5) 0.488-0.717
Total 302 72(23.8)

Variable (Toilet facility Examined Infected (n) X2 p value OR 95% ClI

at home) (n) %

KVIP 37 14(37.8) 1.062-1.452
Water Closet 97 21(21.6) 4937 0.389 0.397 1.252-1.480
Pit latrine 48 15(31.3) 1.050-1.366
Open defecation 120 22(18.3) 1.122-1.328
Total 302 72(23.8)

Variable (Source Examined Infected (n) % X2 p value OR 95% ClI

of drinking water)  (n)

Pipe-borne 283 66(23.3) 0.434-0.495
Well/Bore hole 2 2(100) 3.562 0.07 0.953 0.250-0.433
Stream/River 1 0(0.0) -2.189-3.1805
Sachet 16 4(25.0) -0.185-1.085
Total 302 72(23.8)
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3.3 Entamoeba Complex Infection in
Different Socio-economic Settings

Children in Peri-Urban areas (32.4%) had more
parasitic infections compared to those in the
Urban (24.8%) and Rural areas (14.1%)
respectively (Fig. 2).

3.4 Parasitic Infection and Associated
Risk Factors

Thirty-one percent of children who purchased
food from the school canteen or the street had
Entamoeba complex infection compared to those
who went home during break periods to eat
(Table 2). There was significant association (p =
0.002) between source of food and Entamoeba
complex infection among the school children
(Table 2). In this study, children who either bite
their fingernails or suck their fingers or thumb
regularly (25.5%) had Entamoeba complex
infection. Statistically, there was significant
association (p = 0.022) between the age of
participants and fingernails biting or thumb
sucking behaviour among the children (Table 3).
Highest rate of Entamoeba complex infection
was recorded among children whose mothers
had secondary education (95.8%) (Table 4). The
Association between Entamoeba complex
infection and mother's educational level was
statistically significant (p = 0.007). Entamoeba
complex infection (37.8%) was reported in
children who used KVIP although there was no
significant association (p = 0.389) between
Entamoeba complex infection and the type of
toilet facility used by the children (Table 4).

4. DISCUSSION

Entamoeba complex infection is a common
parasitic infection among children in developing
nations including Ghana, due to poor personal
hygiene practices, sanitation and unsafe water
[40-42]. In the present study, Entamoeba
complex was the most common intestinal
protozoan parasite identified (23.8%) among the
asymptomatic children sampled in the Ho
Municipality of the Volta Region of Ghana. The
high prevalence of Entamoeba complex infection
in the study area could be due to the poor
personal and environmental hygiene practices in
the study area [41]. Similar studies conducted by
Simon-Oke and Ogunleye [43] recorded a high
prevalence of (67.6%) 188/278 among primary
school children in Akure, Nigeria, whereas
Walana et al., [44] reported a low prevalence of

(0.21%) 5/2400 among primary school children in
Kumasi, Ghana. Also, Verweij et al., [34]
reported a prevalence of (39.8%) 98/246 in the
Bawku Municipality of the Upper East Region of
Ghana. The asymptomatic children become
carriers (cyst excreters) and could serve as
points of transmission and infection to other
uninfected children [45,46].

The sex of the study participants was not
statistically associated with Entamoeba complex
infection. The Entamoeba complex infection was
slightly higher in females (24.8%) compared to
males (22.9%). Similar study conducted in North
East India by Nath et al.,, [47] revealed that
females had higher Entamoeba complex
infection (15.2%) compared to males (11.5%).
Although  studies have linked gender-
specific roles to Entamoeba complex infection,
the present study has not established that
[47,48].

In the present study, there was a reported high
incidence of Entamoeba complex infection 31%
(54/174) among children who either buy food
from the street or school canteen compared to
14.3% (18/126) who obtained their food from
home. The poor personal hygiene of most food
vendors, who may be naive asymptomatic
carriers poses a serious health risk to consumers
especially children who patronize their foods.
Many of such food vendors do not go for routine
medical check-ups to ascertain by public health
standards if they are medically fit to sell food to
the general public especially children. This is
corroborated by Ayeh-Kumi et al.,, [41] who
suggested that food vendors in Accra, Ghana,
were possible sources of intestinal parasitic
infection including Entamoeba complex as a
result of lack of safe water, improper personal
and environmental hygiene.

The study has associated fingernail biting or
thumb sucking behaviours of some children with
Entamoeba complex infection. Nearly a third of
the study participants either bite their fingernails
or suck their thumbs with associated health risks.
This assertion is confirmed by the findings that
Entamoeba complex cyst can survive days to
weeks in moist external environment with the
capability of causing infection [49]. Sofiana et al.,
[50] also observed that fingernails biting was a
possible source of Entamoeba complex infection
since the viable cyst can survive under
fingernails for up to 45 minutes. This negative
habit could be stopped when parents, legal
guardians, and teachers help educate the
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children and regularly inspect and trim the
fingernails of these children.

It is assumed that the level of education of
mothers will have a positive impact on the health
of their children [51,52]. However, the findings of
this study proved otherwise. High incidence of
Entamoeba complex infection was reported in
children whose mothers had secondary (95.8%)
and tertiary education (94.4%) compared to
those without any formal education (10.5%).
Most educated mothers are career women who
by the demands of their jobs may not have time
to provide home-cooked food for their wards
each school day. They may resort to buying food
for their wards from the street or giving money to
their wards to buy food from school canteen
which might be a source of Entamoeba complex
infection.

Lack of hygienic toilet facilities in the study area
was a major risk factor in Entamoeba complex
infection. Entamoeba complex infection was
higher in children from the Peri-urban (33%) and
Urban (25%) compared to the Rural (14%) areas.
This is due to lack of adequate toilet facilities in
the peri-urban and urban areas compared to the
rural areas. In these socio-economic settings,
nearly a third of the school children practised
open defecation or defecate in disposable plastic
bags and throw away (“fly away”) into a nearby
bush or open space. Others also due to poverty
could not pay to use the public toilet facilities in
the community. The study also revealed that
some children defecate in holes they dug in their
backyards with simple implements such as hoes
or cutlasses and covered with soil. That
behaviour was particularly prevalent in peri-urban
and rural areas. These holes may be uncovered
by free-range-domestic poultry birds due to their
shallow nature, or washed into homes or nearby
water bodies by run-offs posing a public health
risk [22,53].

The level of infection recorded in children who
used water closets (WC) may be attributable to
the unavailability of water to flush the excreta,
wash hands after defecation, or the general
insanitary conditions which was conducive for
Entamoeba complex transmission. Again,
contaminated water closet flash handles, or
seats pose a greater health risk to users. The
present study agrees with the findings of Nath et
al., [47] which suggested that those who used
unhygienic toilet facilities had higher Entamoeba
complex infection than those who used hygienic
toilets. Therefore, proper and hygienic sanitary

facilities including toilets are critical to ensuring
the health of children against Entamoeba
complex infection [22,41,43,53].

Safe water is a critical resource for guaranteed
health and wellbeing of children. Unsafe water
predisposes children to a higher risk of
gastroenteritis including amoebiasis.
Furthermore, unsafe water and poor sanitation
may lead to infections and disease conditions
that could negatively impact the physical,
cognitive and academic development of children
[41,50]. The availability and access to safe
drinking water and proper sanitation are human
rights, and safe water and adequate sanitation
are critical for the development and well-being of
humans [50,52,53].

The present study revealed that Entamoeba
complex infection was highest (100%) among
children who regularly depended on well or bore
hole as against sachet (25%) and pipe borne
water (23.3%) respectively. The findings of this
study agree with the assertion that, water from
wells or springs consumed had higher
Entamoeba complex infection [54-58] compared
to other sources.

The present study also revealed the presence of
other parasites such as, Giardia lamblia,
Trichuris trichuira, Hookworm and Ascaris
lumbricoides. Even though the Ho Municipal
Health Directorate in collaboration with Municipal
Education Directorate conducted mass
administration of Metronidazole and Albendazole
to primary school children in December 2015
prior to this study, it is unclear why the
prevalence of gastrointestinal parasites (35.1%)
and Entamoeba complex infection (23.8%)
remain high among the study population.

5. CONCLUSION

This study reported a high prevalence of
gastrointestinal parasites among the study
participants with Entamoeba complex infection
being the most common. More females were
infected compared to males and children
between 8-9 years had the highest rate of
infection compared to other age groups. Source
of food, fingernail biting or fingers/thumbs
sucking habits, level of mothers’ education, and
socio-economic settings were related risks
factors associated with Entamoeba complex
infection. We recommend a much wider
molecular study to differentiate between species
or zymodemes of Entamoeba complex in the Ho
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Municipality. The local authorities and other
relevant stake holders should intensify their
efforts at providing safe water, sanitation and
hygiene facilities (WASH) in areas where they
are lacking. Also, public education on the
prevention of parasitic infections in the
municipality should be intensified.

6. LIMITATIONS OF THIS STUDY

Firstly, the study was conducted between
October 2016 to March, 2017 and a lot might
have changed since then. Secondly, the use of
microscopy as the main diagnostic tool, which is
the gold standard in resource limited-settings
including Ghana could have affected the overall
prevalence of the parasites detected.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Authors hereby declare that NO generative Al
technologies such as Large Language Models
(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of manuscripts.

DATA AVAILABILITY

All data supporting the reported results have
been included in the paper.

CONSENT AND ETHICAL APPROVAL

Written Informed Consent was obtained from
parents or legal guardians of the school children
following an explanation of the objective of the
study to them. Further, assent forms were duly
signed by the children before they were enrolled
in the study. Laboratory examination of stool
specimens was performed free of charge. Study
participants who were positive for intestinal
parasites were linked to nearby health centres for
treatment. The study was conducted in
accordance with the Helsinki Declaration (1964).
This study was reviewed and approved by the
Ethical and Protocol Review Committee of the
College of Health Sciences, University of Ghana,
Accra, Ghana (Protocol ID no: CHS-Et/M.1- P
4.11/2016-2017). The Institutional Review Board
of the Volta Regional Hospital (how Ho Teaching
Hospital), as well as the Ho Municipal Directorate
of Education also approved this study.

ACKNOWLEDGEMENTS

The authors wish to thank the parents or legal
guardians of children who participated in the
study. Our gratitude also goes to Ho Municipal
Directorate of Education, Headteachers and Staff

of the selected schools. We would also like to
thank the Management and Staff of the
Parasitology Unit of the Volta Regional Hospital
(now Ho Teaching Hospital) for their support.

COMPETING INTERESTS

Authors have declared that they have no known
competing financial interests OR non-financial
interests OR personal relationships that could
have appeared to influence the work reported in
this paper.

REFERENCES

1. Skappak C, Akierman S, Belga S, Novak
K, Chadee K, Urbanski SJ, Church D,
Beck DPL. Invasive amoebiasis: A review
of Entamoeba infections highlighted with
case reports. Can J Gastroenterol Hepatol.
2014;28(7):355-359.

2. Quinn TC, Stamm WE, Goodell SE,
Mkrtichian E, Benedetti J, Corey L. The
polymicrobial origin of intestinal infections
in homosexual men. N Engl J Med.
1983;309:576-582.

3. Barwick R, Uzicanin A, Lareau S. Outbreak
of amebiasis in Thilisi, Republic of Georgia
1998. Am J Trop Med Hyg. 2002;67:623—
631.

4, Braga LL, Gomes ML, DaSilva MW.
Household epidemiology of Entamoeba
histolytica infection in an urban community
in northeastern Brazil. Am J Trop Med
Hyg. 2001,65:268-271.

5. Stauffer W, Ravdin Jl. Entamoeba
histolytica: An update. Current Opinion in
Infectious Diseases. 2003;16:479-485.

6. Samie A, Bakri E, Ra’ed A. Amoebiasis in
the Tropics: Epidemiology and
Pathogenesis. Current Topics in Tropical
Medicine, Alfonso Rodriguez-
Morales(Ed.),ISBN: 978-953-51-0274-
8,InTech; 2012.
Available:http://www.intechopen.com/book
s/current-topics-in- tropical-
medicine/amoebiasis-in-the-
tropicsepidemiology-and-pathogenesis,

7. Mohammed K, Tijjani IHI, Spencer TB,
Mohammed AK, Garba MU,
Nataala SU, Imam A, Aschroft FO.
Prevalence and Predictors of Entamoeba
histolytica Infection among School-age
Children in Wamakko Local Government
Area, Sokoto State Nigeria. South Asian
Journal of Parasitology. 2018;1(2):
40-53.

222



10.

11.

12.

13.

14.

15.

16.

17.

18.

Dumevi et al.; Int. J. Trop. Dis. Health, vol. 45, no. 7, pp. 214-225, 2024; Article no.|IJTDH.118035

Available:https://journalsajp.com/index.php
/SAJP/article/view/16

Gupta P, Singh KK, Balodhi A, Jain K,
Deeba F, Salam N. Prevalence of
amoebiasis and associated complications
in India: A systematic review. Acta
Parasitologica. 2022;67(2):947-61.
Shimokawa C, Kabir M, Taniuchi M,
Mondal D, Kobayashi S, Ali IKM, Sobuz
SU, Sensa M, Houpt E, Haque R, Petri Jr
WA, Hamano S. Entamoeba moshkovskii
Is Associated with diarrhea in infants and
causes diarrhea and colitis in Mice. The
Journal of Infectious Diseases. 2012;
206(5):744-751.

Sardar SK, Ghosal A, Haldar T, Maruf M,
Das K, Saito-Nakano Y, Kobayashi S,
Dutta S, Nozaki T, Ganguly S. Prevalence
and  molecular  characterization  of
Entamoeba moshkovskii in  diarrheal
patients from Eastern India. Plos Negl Trop
Dis. 2023;17(5):1-23.

Haque RIK, Ali M, Clark CG, Jr. Petri WA.
A case report of Entamoeba moshkovskii
infection in a Bangladeshi child. Parasitol
Int. 1998;47:201-202.

Leber AL, Novak SM. Intestinal and
urogenital amebae, flagellates, and
ciliates. In Manual of clinical microbiology,
7th ed. ASM Press, Washington DC. 1999;
1391-1405.

Chan F, Stewart N, Guan M, Robb I, Fuite
L, Chan |, Diaz-Mitoma F, King J,
MacDonald N, Mackenzie Al. Prevalence
of Dientamoeba fragilis antibodies in
children and recognition of a 39 kDa
immunodominant protein antigen of the
organism. Eur. J. Clin. Microbiol. Infect.
Dis. 1996;15:950-954.

Cuffari C, Oligny L, Seidman EG.
Dientamoeba fragilis masquerading as
allergic colitis. J. Pediatr. Gastroenterol.
Nutr. 1998;26:16—20.

Stanley Jr SL. Amoebiasis. Lancet. 2003;
361:1025-1034.

American Academy of Paediatrics.
Amoebiasis. In: Pickering LKed”. Redbook
2012 Report of the Committee on
Infectious Diseases 29" ed.Elk Grove
Village, IL: American Academy of
Pediatrics. 2012;222-225.

Ximénez C, Moran P, Rojas L, Valadez A,
Gomez A. Reassessment of the
epidemiology of amoebiasis: State of the
art. Infect Genet Evol. 2009;9:1023-1032.
Haque R, Mondal D, Duggal P, Kabir M,
Roy S, Farr BM, Sack RB, Petri Jr. WA.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

223

Entamoeba histolytica infection in children
and protection from subsequent
amoebiasis. Infect Immun. 2006;74(2):904-
909.

Chacon-Cruz E.
diseases. General
Mexico. 2009;23-28.
Asemahagn MA. Parasitic infection and
associated factors among the primary
school children in Motta Town, Western
Ambhara, Ethiopia. American Journal of
Public Health Research. 2014;2(6):248-
254,

United Nations Children's Fund (UNICEF).
Annual Report 2015.UNICEF Division of

Intestinal
hospital

protozoa
Tijuana,

Communication, 3 United Nations
Plaza, New York, NY10017, USA.
2015;25.

Available:pubdoc@unicef.org
www.unicef.org ISBN:978- 92-806-4843-0
Giribabu D, Bharadwaj P, Sitiraju R, Burra
M, Rao PP, Reddy CS. Combating open
defecation through community-led
sanitation. Sulaiman Al Habib Med J. 2014;
1(3-4):45-51.

Saleem M, Burdett T, Heaslip V. Health
and social impacts of open defecation on
women: A systematic review. BMC Public
Health. 2019;19:158.

Sharif BO, Ali ZR, Mohammed HM. Impact
of Entamoeba histolytica on the human
Body. Int J Sci and Med Res. 2022;2(4):5-
8.

MacFarlane RC, Singh U, ldentification of
differentially expressed genes in virulent

and nonvirulent Entamoeba species:
Potential implications for amebic
pathogenesis. Infection and Immunity.

2006;74(1):340-351.

Yanagawa Y, Nagata N, Yagita K,
Watanabe K, Okubo H, Kikuchi Y,
Gatanaga H, Oka S, Watanabe K. Clinical
features and gut microbiome  of
asymptomatic  Entamoeba  histolytica
infection. Clinical Infectious Diseases.
2021;73(9):e3163— e3171.

Ayeh-Kumi PF, Karim IBM, Lockhart LA,
Gil Christ CA, Petri WA, Haque R.
Entamoeba histolytica: Genetic diversity of

clinical isolates from Bangladesh as
demonstrated by polymorphism in the
serine-rich gene. Exp. Parasitol. 2001;

99:80-88.

Pineda E, Perdomo D.Entamoeba
histolytica under Oxidative Stress: What
Countermeasure Mechanisms Are in
Place? Cells. 2017; 6(4):44.



29.

30.

31.

32.

33.

34.

35.

36.

37.

Dumevi et al.; Int. J. Trop. Dis. Health, vol. 45, no. 7, pp. 214-225, 2024; Article no.|IJTDH.118035

De Villiers JP, Durra G, Amoebic abscess
of the brain (Case Report). Clin. Radiol.
1998;53:307-309.

Amin  OM. Seasonal prevalence of
intestinal parasites in the United States
during 2000; Am.J. Trop. Med. Hyg. 2002;
66:799-803.

Stauffer W, Abd-Alla M, Ravdin Jl.
Prevalence and incidence of Entamoeba
histolytica infection in  South  Africa

and Egypt. Arch Med Res. 2006;37(2):
266—269.
Avalilable:https://www.hma.gov.gh/ Ho

Municipal Assembly. Accessed on January
20, 2024 at 5:00GMT

Ghana Statistical Service. Population and
Housing Census; 2021.
Available:https://census2021.statsghana.g
ov.gh
Available:https://statsghana.gov.gh/gssmai
n/fileUpload/pressrelease/2021%20PHC%
20General%20Report%20Vol%203A_Pop
ulation%200f%20Regions%20and%20Dist
ricts_181121.pdf accessed on January
19,2024 at 10:15 am]

Verweij JJ, Oostvogel F, Brienen EA,
Nang-Beifubah A, Ziem A, Polderman AM.
Short communication: Prevalence of
Entamoeba histolytica and Entamoeba
dispar in northern Ghana. Trop Med Int
Health. 2003;8:1153 — 1156.

Opintan JA, Ayeh-Kumi PF, Newman MJ,
Assrim R, Gepi-Attee R, Sevilleja JEAD,
Roche JK. Pediatric diarrhea in southern
Ghana: Etiology and association with
intestinal inflammation and malnutrition.
American Journal of Tropical Medicine and
Hygiene. 2010;83(4):936-943.

Orish VN, Ofori-Amoah J, Amegan-Aho
KH, Mac-Ankrah L, Jamfaru I, Afeke I,
Adzaku FK. Low prevalence of helminth
infections among primary school children
in the Volta region of Ghana. Asian Journal
of Medicine and Health. 2017;5(3):1-9.

Xu B, Gordon CA, Hu W, McManus DP,
Chen HG, Gray DJ, Ju C, Zeng XL, Gobert
GN, Ge J, Lan WL, Xie SY, Jiang WS,
Ross AG, Acosta LP, Olveda R, Feng ZI. A
novel procedure for precise quantification
of Schistosoma japonicum eggs in bovine
feces. Plos Negl Trop Dis. 2012;6(11):1-8.
Brummaier T, Archasuksan L,
Watthanakulpanich D, Paris DH, Utzinger
J, McGready R, Proux S, Nosten F.
Improved detection of intestinal helminth
infections with a formalin ethyl-acetate-
based concentration technique compared

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

224

to a crude formalin concentration
technique.  Tropical Medicine  and
Infectious Disease. 2021;6(2):51.

Centers for Disease Control and
Prevention (CDC). Laboratory Identification
of Parasites of Public Health Concern.
Stool Specimens - Specimen Processing.
Formalin-Ethyl ~ Acetate  Sedimentation
Concentration; 2016.
Available:https://www.cdc.gov/dpdx/diagno
sticprocedures/stool/specimenproc.html#:~
;text=Add%2010%20mI|%200f%2010,%C3
%97%209%20for%2010%20minutes.
Accessed on January 20, 2024 at 2:40
GMT]

United Nations Children's Fund UNICEF.
One Is Too Many: Ending child deaths
from pneumonia and diarrhoea. UNICEF,
New York. 2016;19-24.

Ayeh-Kumi PF, Quarcoo S, Kwakye-Nuako
G, Kretchy JP, Osafo-Kantanka A, Mortu
S. Prevalence of intestinal parasitic
infections among food vendors in accra,
Ghana. J Trop Med Parasitol.
2009;32(1):1-8.

United Nations Children’s Fund and World

Health  Organization. Progress  on
Sanitation and Drinking Water: 2015
update and MDG assessment. WHO,

Geneva, July2015. 2015;5.

Simon-Oke IA, Ogunleye E.
Prevalence of Entamoeba histolytica
among primary school children in Akure,
Ondo State, Nigeria. Journal of Public
Health and Epidemiology. 2015;7(11):346-
351.

Walana P, Tay SCK, Tetteh P, Ziem JB.
Prevalence  of intestinal protozoan
infestation among primary school children
in urban and Peri-urban communities in
Kumasi, Ghana. Science Journal of Public
Health. 2014;2(2):52-57.

David LH. Amebiasis. Control of
Communicable Diseases Manual 19th ed,
American Public Health Association,
Washington. 2008;11-15.

Abozahra R, Mokhles M, Baraka K.
Prevalence and Molecular Differentiation of
Entamoeba histolytica, Entamoeba dispar,
Entamoeba moshkovskii, and Entamoeba
hartmanni in Egypt. Acta Parasit. 2020;
65:929-935.

Nath J, Ghosh SK, Singha B, Paul J.
Molecular epidemiology of amoebiasis: A
cross-sectional study among North East
Indian population. Plos Negl Trop Dis.
2015;9(12):1-19.



48.

49,

50.

51.

52.

53.

54,

Dumevi et al.; Int. J. Trop. Dis. Health, vol. 45, no. 7, pp. 214-225, 2024; Article no.|IJTDH.118035

Duchéne M. Entamoeba. In: Walochnik J,
Duchéne M. (Eds) Molecular Parasitology.
Springer, Vienna; 2016.

Suriptiastuti  HJ, Manan S. Intestinal
parasites from fingernails of sidewalk food
vendors. Universa Medicina. 2011;30(2):
120-125.

Sofiana L, Sumarni S, Ipa M. Fingernail
biting increase the risk of soil transmitted
helminth (STH) infection in elementary
school children. Health Science Journal of
Indonesia. 2011;2(2):81-86.

Al-Mekhlafi AM, Abdul-Ghani R, Al-Eryani
SM, Saif-Ali R, Mahdy MA. School-based
prevalence of intestinal parasitic infections
and associated risk factors in rural
communities of Sana'a, Yemen. Acta
Tropica. 2016;163: 135-141.

Al-Zabedi EM, Kaid FA, Sady H, Al-
Adhroey AH, Amran AA, Al-Maktari MT.
Prevalence and Risk Factors of Iron
Deficiency Anemia among Children in

Yemen. American Journal of Health
Research. 2014;2(5):319-326.
Calegar DA, Nunes BC, Monteiro KJL,

Santos JPD, Toma HK, Gomes TF, Lima
MM, Boia MN, Carvalho-Costa FA.
Frequency and molecular characterisation
of Entamoeba histolytica, Entamoeba
dispar, Entamoeba moshkovskii, and
Entamoeba hartmanni in the context of
water scarcity in northeastern Brazil.
Memérias do Instituto Oswaldo Cruz.
2016;111:114- 119.

Codony F, Pérez LM, Adrados B, Agusti G,
Fittipaldi M, Morat6 J. Amoeba-Related

55.

56.

57.

58.

health risk in drinking water systems:
Could monitoring of amoebae be a
complementary approach to current quality
control strategies? Future Microbiology.
2012;7(1):25-31.

Atabati H, Kassiri H, Shamloo E, Akbari M,
Atamaleki A, Sahlabadi F, Linh NTT,
Rostami A, Fakhri Y, Khaneghah AM. The
association between the lack of safe
drinking water and sanitation facilities with
intestinal Entamoeba spp infection risk: A
systematic review and meta-analysis. Plos
One. 2020;15(11).

Gomes TS, Vaccaro L,Magnet A, Izquierdo
F, Ollero D, Martinez-Fernandez C, Mayo
L, Moran M, Pozuelo MJ, Fenoy S,
Hurtado C, Aguila CD. Presence and
interaction of free-living amoebae and
amoeba-resisting bacteria in water from
drinking water treatment plants. Science of
the Total Environment. 2020;7(719):
137080.

Shaheen M, Scott C, Ashbolt NJ. Long-
term persistence of infectious Legionella
with free-living amoebae in drinking water
biofilms. International Journal of Hygiene
and Environmental Health. 2019;222(4):
678-686.

Holcomb DA, Knee J, Sumner T, Adriano
Z, Bruijn ED, Nala R, Cumming O, Brown
J, Stewart JR. Human fecal contamination
of water, soil, and surfaces in households
sharing poor-quality sanitation facilities in
Maputo, Mozambique. International
Journal of Hygiene and Environmental
Health. 2020;226:113496.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/118035

225


https://www.sdiarticle5.com/review-history/118035

