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ABSTR ACT: Parasitic infections particularly neglected tropical diseases affect millions of individuals in sub-Saharan Africa. It is associated with poverty 
and limited resources, which is a key characteristic of orphanages. Unfortunately, there is very scarce baseline data about the prevalence of parasitic infec-
tions within orphanages and other institutions with limited resources and special needs in Ghana. We conducted a cross-sectional survey among 101 
inhabitants of one of the major orphanages in Ghana. We collected demographic and anthropological data to assess living conditions as well as nutritional 
status and how these relate to parasitic infections. Parasitic infections were detected from stool samples collected and analyzed by standard parasitologi-
cal techniques. The prevalence of parasitic infections was 15.8%. Parasites isolated were Ascaris lumbricoides (5%), Trichuris trichiura (1%), hookworm (1%), 
Clonorchis sinensis (2%), Fasciola hepatica (2%), Hymenolepis nana (2%), Schistosoma mansoni (3%), Taenia spp. (1%), Strongyloides stercoralis (2%), and Giardia 
duodenalis (1%). There was a significant association between malnutrition and parasitic infections. The prevalence of intestinal parasites among inmates is 
high. With the exception of S. stercoralis, which infects via skin penetration, all others have some association with water either drunk or for play. The need 
for proper evaluation of water supply and its safety is strongly encouraged.
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Introduction
Intestinal parasitic infections are a major public health 
challenge in developing countries. The World Health Orga-
nization (WHO) estimates that about 3.5 billion people are 
affected and most of these are children. The WHO-estab-
lished Parasitic Diseases Task Force has identified and priori-
tized parasites that could be transmitted by food to humans 
as well as produce a substantive burden of disease.1 Some of 
the parasites prioritized by the taskforce were Cryptosporidium 
spp., Entamoeba, Giardia, Fasciola spp., Trichinella spp., Echi-
nococcus spp., Opisthorchis spp., Clonorchis spp., Taenia solium, 
Anisakis simplex, and Ascaris lumbricoides. From a total of 495 
studies reviewed and analyzed by the taskforce, Giardia was 
found to have the highest global prevalence (median 10.8%), 
followed by Entamoeba and Cryptosporidium with median val-
ues 4.3% and 4.0%, respectively. While Africa had the high-
est median prevalence for Cryptosporidium, the Americas had 
highest median prevalence for Entamoeba and Giardia. From 
the vast data reviewed, children between 1 and 14 years had 
the highest burden due to parasitic infections. In Ghana, the 
prevalence of parasitic infections have been reported to be 
between 2% and 78% for various parasites.2–4 Some studies 
have reported Giardia lamblia as a major cause of childhood 
diarrhoea.5,6 Ascaris, schistomiasis, and other infections have 
also been reported.

Parasitic infections are associated with conditions such as 
iron-deficiency anemia, diarrhea, growth retardation, and poor 
mental and brain development.6,7 Diarrhea is a major cause of 
morbidity and mortality in under-five children in developing 
countries.8,9 A vicious cycle ensues between intestinal parasitic 
infections, diarrhea, and malnutrition, leading ultimately to 
impaired physical and cognitive development of children.10,11 
The activities of intestinal parasites and other pathogens cause 
damages to intestinal epithelium, leading to a reduction in 
adsorptive function and then to malnutrition.11 With this inter-
play, incorporation of malnutrition measurements into routine 
clinical examinations as well as health checks will give a head 
start to the fight against these conditions. Unfortunately, such 
measurements are not routinely performed in Ghana and many 
other countries burdened with the conditions.12,13

Orphanages in Ghana have poor infrastructure and 
are faced with limited resources. Overcrowding, inadequate 
sanitation facilities, and poor access to safe water are com-
mon features of orphanages in Ghana. These conditions 
place inhabitants at high risks of infectious diseases. There 
are efforts to curb the risk of transmission of infectious 
diseases, although these are inadequate. For example, there 
are occasional deworming exercises, but these are not regular.  
The aim of this study was to identify the prevalence of intesti-
nal parasites and their associations with malnutrition in one of 
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the major orphanages run by the Department of Social Wel-
fare in Accra, Ghana.

Materials and Methods
Study design and population. A prospective cross-

sectional study was carried out on half of the population of 
inhabitants of the Osu Orphanage in Accra between April 
and June 2012. Prior to the start of the study, permission 
was sought from authorities and caregivers of the facility. 
Although the children in the facility are dewormed almost 
every three months, at the time of the study, there had not 
been any deworming exercise in the preceding three months. 
A questionnaire was used to collect demographic, behavioral, 
and health data. All inhabitants who were taking antiparasitic 
medication or antibiotics were excluded from the study. Study 
participants were selected by simple random sampling.

Anthropometric measurements and assessment of 
nutritional status. Height and weight measurements were 
measured for all study participants according to the WHO 
child growth standards (http://www.who.int/childgrowth/
standards/en/). Height was measured in centimeters to the 
nearest one decimal place. Weight was also measured to the 
nearest kilogram to one decimal place. Body mass index-for-
age (BMI-for-age) was determined and compared to WHO 
child growth standards. We chose the WHO charts as a stan-
dard for comparison because Ghana was one of the sites for 
the reference study, making it more relevant for us. Children 
or adolescents whose BMI-for-age fell below -2 Z-scores 
(thinness and severe thinness) were classified as underweight 
or malnourished. Overweight and obesity were classified if 
the BMI-for-age was above 1 and 2 Z-scores respectively.

Sample collection, processing, and analysis. A stool 
specimen from each participant was collected into a sterile con-
tainer and transported on ice to the laboratory for processing. 
Samples were examined macroscopically for the consistency, 
presence of blood, worms, or segments of cestodes. Direct 
wet mounts as well as wet mounts following stool concentra-
tion using the formol ether method were prepared according 
to Cheesbrough.14 Slides were prepared for both concentrated 
and nonconcentrated specimen for direct viewing as well as 
prestaining with iodine or with the modified Ziehl–Neelsen 
stain for coccidian parasites as reported previously.4,14

Statistical analysis. Data obtained from the study were 
analyzed using Microsoft Office Excel 2013 and IBM SPSS 
v21. Statistical significance was set at P  0.05 for 95% con-
fidence limit. Chi-square test was used to determine the rela-
tionship between parasitic infections and malnutrition. Means 
and standard deviations (SDs) were also determined for quan-
titative data.

Ethical approval. The study was approved by the Ethics 
Committee of the School of Allied Health Sciences, University 
of Ghana (ethics identification number: ET./10284485/AA/ 
26A/2012-2013). Permission was also sought from the man-
agement of the orphanage and caregivers as well as children 

who were old enough to consent to the study participation. 
This study complied with the principles of the Declaration of 
Helsinki.

Results
Demographics and nutrition. The institution houses in 

total about 200 orphans. Stool specimen and associated data 
were obtained from 101 children, adolescents, and young adults. 
There were 70 (69.3%) males and 31 (30.7%) females. Partici-
pants of the study were aged between 5 and 22 years (median 
11 years) drawn from the three houses of the institution. The 
mean age was 11.6 years (SD = ±4.6). All the study participants 
attended school and were either in kindergarten (KG), pri-
mary, junior high school (JHS), or senior high school. The age 
distributions and educational data are presented in Figure 1.  
Most of the participants were in the primary school and JHS 
(ages 6–16). Inhabitants of the orphanage attended school in the 
neighborhood to offer them the opportunity of meeting with 
other people as well as promote their community integration.

The entire orphanage was constructed with concrete. 
It had access to electricity and pipe-borne water. Due to the 
erratic nature of the water supply, storage tanks have been 
provided. There are, however, no backup power generators. 
Water-closet toilet facilities are present in the facility for use 
by the inhabitants. Playing in the sand outdoors was a com-
mon practice among the children. More than half (58.3%) of 
the study participants were in the habit of biting their nails. 
All participants wore footwear almost all the time. Exceptions 
are when children were playing outdoors.

Contrary to the general perception that majority of 
the children in Ghanaian orphanages are malnourished, we 
recorded 94.1% of the study subjects falling within the normal 
BMI-for-age range. None of the study participants were over-
weight or obese. The 6 (5.9%) underweight children recorded 
in this study were within the age range 5–10 years. Of these, 
four were males and the other two females.

Prevalence of intestinal parasites. Ten different intes-
tinal parasites were isolated from the stool specimens of 16 
(15.8%) study participants. These included ova of A. lumbri-
coides (5%), Trichuris trichiura (1%), hookworm (1%), Clonorchis 
sinensis (2%), Fasciola hepatica (2%), Hymenolepis nana (2%), 
Schistosoma mansoni (3%), and Taenia spp. (1%). Also identi-
fied were Strongyloides stercoralis larvae (2%) and Giardia duo-
denalis trophozoites (1%). Pictures of some of the parasites 
identified are shown in Figure 2B. There was no significant 
difference between the distributions of infection across the 
various houses. Among the males, the prevalence of intestinal 
parasites was 17.4%, whereas among females, the prevalence 
was 12.9%. The prevalence of parasites within the various age 
groups is shown in Figure 2A. One person (1%) was infected 
with two parasites. Of the underweight/malnourished chil-
dren, three were infected with parasites. The chi-square test 
indicated there was a significant relationship between the 
BMI-for-age and parasitic infection (P = 0.018).
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Discussion
Although there are reports of studies of parasitic infections 
among Ghanaian children, most work has focused on popu-
lations where active intervention strategies are about to start, 
ongoing, or have just ended. By contrast, very little is known 
about the prevalence of intestinal parasites among populations 
with special needs. To address this gap in baseline information, 
we conducted this cross-sectional study to delimit the epidemi-
ology within an orphanage. At the time of the study, the insti-
tution had some basic infrastructure like shelter, although it 
was described as inadequate by the care providers. The environ-
ment was kept clean and there was provision of potable water. 
All the study participants were at some stage of education.

The spectrum of parasites identified in this study was 
largely composed of helminths with only a single occurrence 
of the protozoan flagellate, G. duodenalis. In Ghana, soil-
transmitted helminths (STHs) remain a major health threat to 
humans especially children as reported throughout the world. 
In response to this threat, the government sponsors periodic 
deworming exercises in schools. Other interventions that have 
resulted in reduction of the prevalence of STHs particularly 
schistosomiasis include installation of a water recreation area 
and integration of control measures within the regular health 
services in Ghana.15,16 Apart from schistosomiasis, hookworm 
infections are also a major threat to the health of Ghanaian 

children. Across the sub-Saharan African region, the preva-
lence of hookworm infections has been reported to be approxi-
mately 29%.17 In a national cross-sectional school-based 
parasitological survey, prevalence of hookworm infection 
was 3.2%. In this study, however, the prevalence was lower 
(1%). This lower prevalence could be attributed to the periodic 
deworming exercises offered to inhabitants of the orphanage as 
well as the relatively well-kept and hygienic environment. Par-
asitic infections are usually associated with malnutrition, and 
results from this study are not exceptions. Of the six under-
weight/malnourished children, three had parasitic infections.

Another highlight of this study is that the parasites iden-
tified were predominantly platyhelminths (tapeworms and 
flukes). The biology and distribution of these parasites are 
key indicators of possible sources of or routes of transmis-
sion. The infective stages of the sheep and oriental liver flukes  
(F. hepatica and C. sinensis) as well as S. mansoni are free-living 
water snail–associated cercariae. All these findings suggest a 
probable exposure to contaminated water. During the study, 
we were told by authorities that the inhabitants of the orphan-
age relied on pipe-borne water for daily chores and packaged 
(sachet) water for drinking. However, during times of shortage, 
water is supplied by tankers whose sources could not be veri-
fied. These arrangements implied the children in the orphan-
age did not have to visit streams to fetch water, which could 

Figure 1. (A) Frequency and distribution of study participants according to age and gender. (B) Educational status of the study participants indicating 
stages of attendance.
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be a source of infection with cecariae. In Accra, the supply of 
pipe-borne water is erratic; hence, the services of these tankers 
are sort frequently. The infective stages of the other parasites 
could infect humans by ingestion. In the light of these obser-
vations, there is concern and need to verify the sources and 
safety of the water supplied by these tankers as well as exclude 
any possibilities of the children visiting nearby streams for 
play or other purposes not known to us. We recently reported 
a high prevalence of parasites in vegetables18,19 sold within 
the Accra metropolis, and these could be potential sources of 
infection if not handled properly.

Conclusions
The data demonstrate that intestinal parasitic infection is a 
problem in the orphanage and the need for improvement in 
the periodic deworming exercises is thus encouraged. There is 

a relationship between parasitic infections and malnutrition. 
The predominance of parasites that are transmitted mainly via 
contact with contaminated water calls for investigations into 
possible ways to which children in the orphanage could have 
been exposed.
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