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Introduction

Helminthes are a diverse group of parasitic worms, encom-
passing nematodes, cestodes, and trematodes that constitute a
significant health problem in humans and animals in many parts

Abstract

Introduction: Helminthic infection is a significant public health con-
cern in most developing countries. This study determined the preva-
lence of intestinal helminths in dewormed and non-dewormed health
persons in Ghana.

Methods: A cross-sectional descriptive study was conducted from
January, 2021 to August, 2021. A total of 336 students and adult par-
ticipants within the Accra metropolis were recruited after informed
consent was obtained. Structured questionnaires were used to collect
data on socio-demographics and factors influencing the use of anthel-
minthic drugs. Additionally, stool samples were obtained and analyzed
by standard microbiological methods.

Results: Out of 336 participants, 44.0% (148) reported to have
acquired anthelminthic drugs as a regular deworming activity. While
22.0% (74) was due to nausea, 1.5% of the participants purchased
the drug because it was prescribed to them by a health officer. Out
of the 336 participants, 128 (38.1%) submitted their stool samples for
analysis, of these, 59.7% were positive for Strongyloides stercoralis,
followed by Ascaris lumbricoides (38.8%) and hookworm (1.5%). Par-
ticipants who reported to have dewormed over a year had the highest
prevalence of Strongyloides stercoralis (43.8%), followed by less than
six months (35.0%), and over six months (20.0%).

Conclusion: Inappropriate and indiscriminate deworming can con-
tribute to resistance to anthelminthic drugs. Therefore, the need for
continuous education on deworming with more emphasis on personal
hygiene, adequate sanitation, and use of potable water will aid in the
control of helminthiasis.

Keywords: Anthelminthic drugs; Strongyloides stercoralis; Ascaris
lumbricoides; hookworm; Ghana.

population are infected with soil-transmitted helminthes [3].
Helminthiases are widely distributed in tropical and subtropical
areas, with the greatest burden occurring in Sub-Saharan Africa,
the Americas, China, and East Asia [3]. Helminthiasis can lead to
malnutrition, organ damage, and internal bleeding [4,5].

of the world [1,2]. Globally, more than 1.5 billion of the world’s
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In 2019, helminthic infections accounted for 1.97 million
disability-adjusted life years, of which 12% of the total dis-
ease burden was attributed to neglected transmitted diseases
(NTDs) [2-5]. To mitigate and tackle the global helminthiasis-
attributable morbidity, the World Health Organization (WHO)
recommends mass drug administration (MDA) for helminthia-
sis twice yearly in high-risk communities (prevalence>50%) and
annually in moderate-risk communities (prevalence 20-50%)
[6]. Longer-term control measures include improved access to
potable water and sanitation as well as behavioral changes in
personal and community hygiene, including hand washes with
soap with avoidance and safe disposal of human waste [7,8].

The World Health Organization (W.H.O) has prescribed a list
of anthelminthics including albendazole, mebendazole, and
praziquantel, which are effective in deworming [6,9]. However,
indiscriminate and inappropriate usage of these drugs with-
out prescription can lead to under-dosing or over-dosing [10]
and eventually contribute to an increase in the prevalence of
anthelmintic resistance in worm populations that were previ-
ously sensitive to these anthelmintic drugs [11]. The govern-
ment of Ghana in collaboration with the Ministry of Health and
the Ghana Education Service have proposed several measures
such as deworming school aged children and also deworming
of pregnant women [12]. These measures were instituted to
curb the rate of helminthiasis in Ghana. However, despite the
implementation of these mitigating measures, helminthiases
infection is still prevalent in Ghana. Therefore, this study aimed
to determine influencing factors for acquisition of anthelmintic
drugs among adults in Accra, and evaluated the prevalence of
helminthic infections among dewormed and non-dewormed
health adults in Ghana,

Material and Methods
Study design

Sample collection and processing: This was a cross-section-
al descriptive study conducted from January, 2021 to August,
2021. An approximated sample size of 336 was calculated using
the formula N=Z2 P (1-P)/D2 where; N = sample size; Z=98%
confidence interval; P = previously reported prevalence of an-
thelminthic among adults in Ghana (19.3%) [13] and D = allow-
able margin error of 0.05.

Atotal of 336 randomly selected adults and (over 18 years) in
Accra metropolis were recruited into this study after informed
consent was obtained.

Study setting and population: The study was conducted
in the Accra metropolis (Korle-Bu environment) and involved
adults attended tertiary institutions or inhabiting Korle-Bu
environment in the Accra metropolis. The study site was also
selected due to the proximity to the School of Biomedical and
Allied Health Sciences, University of Ghana Microbiology Labo-
ratory. This helped reduce transportation time and therefore
enhanced the preservation of worms, ova, and cysts or hel-
minths that may be present in the stool samples.

Sample collection: Upon receipt of signed consent forms
from participants, a self-administered structural questionnaire
was used to gather information on socio-demographic char-
acteristics and factors influencing the use of anthelminthics

(Appendix 1). Additionally, participants were given clean wide
mouth containers and instructed on how to provide stool sam-
ples without urine. Stool samples received were immediately
transported on an ice chest to the microbiology laboratory for
analysis.

Specimen processing and analysis

In the laboratory, stool samples were examined macroscopi-
cally for colour, consistency, presence of blood, mucus, pus, and
large worms [14]. This was done with information on the type
of parasitic infections that might be present. Consistency of the
stool samples were also checked to determine whether there
was any diarrheic stool or stools with unusual consistency. Stool
samples were then fixed with 10% formalin. The parasites were
examined by direct wet mount and formol-ether concentration
as described by Demeke et al. [14].

Briefly, for the direct wet mount, a drop of the emulsified
stool samples was transferred onto both ends of a glass slide, a
drop of Lugol’s iodine was added to one drop, leaving the other
sample drop unstained. The samples on the slides were covered
with a cover slip and examined first by a 10x objective lens, and
then by 40x for detailed identification of intestinal parasites.

The remaining stool was formol ether concentrated by emul-
sifying approximately 1 gm with 3 ml of 10% formol saline in a
test tube [14]. The emulsified sample was poured into another
test tube over a layer of gauze and then 4 mls of diethyl ether
was added to the filtrate from the stools. An additional 3 mls of
10% formol saline was added to the filtrates to reach the 10mls
mark and this was mixed by inverting and shaking intermittently
for 1 min. The preparation was then centrifuged at 5000 x g
for 5 min. After centrifugation, the supernatant containing the
debris, ether and formol saline was discarded and the sediment
containing the parasites was resuspended in 1ml formol saline.
Four slides were prepared for each concentrated sample. Two
of the slides were prepared and one slide was observed directly
unstained and the other stained with iodine.

Data analysis

Data was documented using Microsoft® Excel and cleaned
before being analyzed with IBM® SPSS. The Independent-medi-
an test was used to analyze the difference between age groups.
Categorical variables such as age group, gender, preference of
prescription, last time dewormed, and their association with
the presence of various helminths was analysed using Chi-
square test, and the independent sample Kruskal-Wallis test.
The Shapiro-Wilk test was used to test for the normality of con-
tinuous data. For all analyses performed, a p-value of less than
0.05 was considered statistically significant.

Results

Socio-demographic characteristics and factors influencing
anthelminthic drug acquisition

In this study, out of 336 participants, 186 (55.4%) were males
and 150 (44.6%) were females (Table 1). The age range 18-26
years (87.5%) recorded the highest count of participants while
the over 54 years (1.5%) recorded the lowest count of partici-
pants. The overall mean age was 23.6 + 0.4 years (mean * Stan-
dard Error), while the median was 22.0 years.
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In this study, out of 336 participants, 131 (39.0%) had de-
wormed less than six months prior to the study, 91 (27.1%) over
six months, 112 (33.3%) over a year and 2 participants (0.6%)
did not remember when they last dewormed (Table 1). One
hundred and forty-eight (44.0%) participants reported they
dewormed because it was a regular process, 68 (20.2%) was
due to body itch, 34 (10.1%) dewormed because they felt nau-
seous, and 74 (22.0%) participants dewormed because they had
changes in diet. Six (1.8%) participants did not remember the
reason they took a dewormer and 5 (1.5%) participants took the
dewormer because it was prescribed by a health officer.

Most of the female [48.6% (73/150)] respondents de-
wormed over 6 months, and 50.6 % (76/150) dewormed less
than six months prior to the study. In males however, 69.9%
(130/186) dewormed over 6 months and 29.6% (55/186) had
dewormed in less than 6 months. There was a significant differ-
ence between the different sexes and various categories of last
time dewormed (x2 =18.869, p<0.001).

Prevalence of Helminthic parasites and frequency of de-
worming

A total of 90 out of the 336 respondents (26.79%) were posi-
tive for at least a single helminth (Table 2). Among the differ-
ent ages, the most infected was 18-26 years (21.1%). However,
low prevalence was detected in age groups 27 - 35 (1.8%), 36
- 44 (1.5%), 45-53 (1.2%), and over 53 (1.2%) years. The high-
est single occurring helminth infection was Strongyloides ster-
coralis [41.1% (37/90)], and A. lumbricoides [11.1% (10/90)]
in participants who claimed to have dewormed in less than 6
months prior to the study. Co-infection with S. stercoralis and
A. lumbricoides was detected in 44% (40/90) of the respondent
and 2 (2.2%) respondents had co-infection with two helminths.

Infected respondents with S. stercoralis and A. lumbricoides
was widely distributed from 18 years to 56 years (Figure 1). The
respondents with two co-infections were concentrated within
18-30 years, while coinfection with three helminths was ob-
served between 18-34 years. Overall, in relation to the helminth
status, respondents who had not dewormed for more than 12
months recorded the highest positive cases for the presence
of helminths [28.91% (37)]. Participants who had dewormed
in less than 6 months, and those between 6 months and 12
months also recorded a rate of 24.22% (31) and 16.41% (21) re-
spectively. The difference in helminth status across the various
categories of the last time respondents dewormed was how-
ever not statistically significant (x2 =7.09, p<0.052). The high-
est prevalence of Strongyloides stercoralis (43.8%) infection
was detected in respondents who had dewormed over a year,
followed by less than six months (35.0%), and over six months
(20.0%). The highest prevalence of Ascaris lumbricoides was
recorded in participants who dewormed less than six months
(38.5%) and over six months (38.5%).

Discussion

In this present study, the prevalence of helminthiases, the
use of anthelminthic drugs, and the effect of consumption of
anthelminthic drugs on the prevalence of helminthic infections
amongst adults in Accra was evaluated. Previous studies have
tackled intestinal parasitism in Ghanaian children [13,15,16];
however, this is the first study to comparatively investigate
the prevalence of intestinal helminthes in dewormed and non-
dewormed health adults in a study population in Accra, Gha-
na. The overall prevalence rate of helminthiasis was 26.79%

(90/336) which is similar to the 27.7% prevalence reported in
Southern Ethiopia [17]. However, the results are higher than
the 19.5% and 18.3 % reported in Eastern Cote de’ Ivoire and
Sierra Leone, respectively [18,19], but lower than the 75.6%
reported in Pradesh, India [20]. According to de Silva [3], the
intensity of helminthiases increases with age, and this suggests
that deworming programs should be extended to all individu-
als regardless of their age group. Majority of free deworming
programs carried out in sub-Saharan countries are targeted at
school-aged children [15,16,27]. This study findings have shown
that deworming should not be for only school-aged children but
rather for all age groups.

In this study, co-infection was observed in 47.8% (43/90) of
the participants. This finding is similar to the 45.4% reported
in Ethiopia and Cambodia, respectively [22,23]. The prevalent
helminth detected in this study was Strongyloides stercoralis
(62.5%), and this finding is similar to the 59% prevalence report-
ed in Australia [24]. However, it is lower than the 76% preva-
lence reported in Argentina [25], but higher than the 16.3% and
23.7% prevalence reported in India and Thailand, respectively
[20,27]. According to Aramendia et al., [17], Strongyloides ster-
coralis infection is more prevalent in adults than children. The
least prevalent parasitic infection observed in this study was
hookworm (1.6%). This study finding is lower than the 4.5%,
8.7%, and 22.6% prevalence documented earlier in Ghana, Ni-
geria, and India [11,20,27]. In this study, a prevalence of 38.8%
was detected for Ascaris lumbricoides. This finding is lower than
the 28.5% recorded in Nigeria [28]. However, a higher Ascaris
lumbricoides prevalence of 69.6% was reported in India [20].
This variation in prevalence may be due to the level of sanita-
tion, presence of potable water, personal and community hy-
giene as well as means of human waste disposal in the study
settings [7].

In the present study, 44.0% of the participants dewormed
regularly. This finding is lower than the 54.2% (133/254) re-
ported in Nigeria [28]. Moreover, less than 1% of the partici-
pants bought anthelminthic drugs on prescription. This may
be attributed to the fact that anthelminthic drugs are sold
over-the-counter drugs without any restrictions. Changes in
diet [22.0% (74/336)], body itch [20.2% (68/336)], and nausea
[10.1% (34/336)] were some of the major reasons reported by
the participants for self-medication. Donkor et al., [29] defined
self-medication as the use of drugs to treat symptoms or disor-
ders that were self-diagnosed. According to the WHO, one of
the major factors that contribute to the emergence of drug re-
sistance is the inappropriate and indiscriminate use of drugs [3],
therefore, self-medication should be discouraged.

Although most of the participants have knowledge about
deworming, active health promotion program has to be insti-
tuted by the Ministry of Health to improve the compliance with
intermittent deworming [15,16]. In this study, 31 (57.4%) of the
participants reported to have dewormed less than six months
prior to the study, but their stool sample analyses were positive
for helminths. This raises some concerns of anthelminthic drug
resistance or the possibility of continuous re-infection. Studies
carried out by Humphries et al., [11] in Ghana on hookworm in-
festation found that 39% of participants remain infected follow-
ing administration of albendazole. Another factor that may be
attributed to this study finding may be due to the lack of pota-
ble water, poor personal hygiene of the participants [17,20]. Al-
though one may deworm successfully, however, there is a prob-
ability of reinfection if any of these preventive measures are not
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adhered to [7,17]. The basic and necessary measures needed
for the control of helminthiasis include adequate sanitary and
access to potable drinking water as previously reported in an
earlier study in school children in Accra [30].

Conclusion

This study revealed that inappropriate and indiscriminate
deworming may be contributing to resistance to anthelminthic
drugs. Therefore, a need for continuous education on deworm-
ing and more emphasis on personal hygiene, adequate sanita-
tion, and use of potable water in the quest to control the rate of
helminthiasis is needed.

Limitations

Our study had a few limitations; only one stool sample was
examined instead of the ideal three consecutive stool samples
due to poor co-operation of the participants. Nevertheless, our
study provides new insight on the use of anthelminthic drugs
and corresponding prevalence of helminthic infections in Gha-
naians. A bigger multiregional survey to assess the resistance
to anthelminthic drugs in different seasons, or among ethnic
groups in their geographic and socio-economic in the general
populace and other variables is planned pending appropriate
funding.
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