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ABSTRACT 
 
Intestinal parasitic infections (IPIs) have remained a serious challenge to developing countries. 
Infectious disease and nutritional deficiencies can impact adversely on the nutritional status of 
children. Hence, this study aimed at investigating prevalence of Intestinal parasitic infections among 
malnourished children in Enugu, Southeast Nigeria. It was a case-controlled study consisting of 164 
malnourished children and 100 well-nourished subjects between the ages of 0-10 years whose 
caregivers gave their consent. Anthropometric measures were evaluated using the Gomez system 
of classification. Stool samples were analyzed using standard parasitological protocols. Of the 164 
malnourished children 52(31.7%), 63(38.4%), 49(29.9%) had mild, moderate, and severe 
malnutrition respectively. Five species of helminths and three species of protozoa were detected. 
The overall prevalence was 51.8% among the malnourished and 12% in well-nourished children. 
The prevalence of IPIs among the control, mild, moderate, and severe malnutrition were 12%, 
36.5%, 60.3%, and 57.1% respectively. Ascaris lumbricoides ranked highest 40(37.7%) followed by 
Hookworm 31(29.3%) and the least was Strongyloides stercoralis 4(3.8%) among the helminths 
while Cryptosporidium spp was the most prevalent protozoa 8(7.6%) and the least was Isospora 
spp. 2(1.9%). Mixed infections were detected in 3(7.5%) and 6(21.4%) among children with 
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moderate and severe malnutrition respectively. Nutritional status was found to be a significant risk 
factor while gender and age were statistically insignificant P= 0.118 and P= 0.455 respectively. The 
study revealed that malnourished children are highly susceptible to IPIs. There is a need for 
integrated effort to address malnutrition and parasitic infections 
 

 

Keywords: Intestinal parasites; malnourished children; Enugu; Nigeria. 
 

1. INTRODUCTION 
 

Intestinal parasites are known to cause morbidity 
and mortality throughout the world particularly in 
developing countries and in persons with co-
morbidities [1]. Globally, intestinal parasitic 
infections (IPSs) are one of the most serious 
health challenges of the developing world and 
are listed among the World Health Organization 
(WHO) Neglected Tropical Diseases (NTDs) [2]. 
Neglected Tropical Diseases form the 4th leading 
cause of communicable diseases and constituted 
46-57 million disability-adjusted life years lost [3]. 
IPIs are mostly found among the poorest people 
[2,4].  Roughly 3.5 billion people are infected with 
intestinal parasites globally, and children are 
more vulnerable [5]. The parasites have become 
an important health problem in Sub-Saharan 
Africa because of poor personal and 
environmental hygiene, lack of education, 
indigence, shortage of potable water, poor health 
or nutritional status and warm climate conditions 
[5-8].  Soil-transmitted helminths (STHs) are the 
most common intestinal parasites [2].   In Africa 
over 173 million people have Ascaris 
lumbricoides, over 162 million with Trichuris 
trichiura and more than 198 million have 
hookworm [3,9]. Giardia lamblia, Entoamoeba 
histolytica are more prevalent protozoan 
parasities while Cryptosporidium spp. have been 
reported among the immunocompromised [2].  
 

The link between the intestinal parasites 
especially the STHS, and malnutrition had been 
chronicled [2,10-11]

 
and they frequently have the 

same zone spread [2].  The nutritional status of a 
child is the best pointer to the child's overall 
health condition [5]. IPIs harm the nutritional 
status of the infected individuals. The parasites 
can trigger bleeding of the gastrointestinal tract 
and nutrient competition which may also lead to 
nutrients malabsorption. There is reduced intake 
of food, use of protein, and inability to absorb fat. 
Furthermore, nutrients are wasted through 
vomiting, diarrhoea, and anorexia [2,10-11]. 
Consequently, there is remarkable effect on 
growth and development of children and their 
academic performance [2]. 
 
Malnutrition is deficiencies, excesses, or 
imbalances in a person's energy or nutrient 

intake. It is broadly classified into under nutrition 
and overweight. Under nutrition includes stunting 
(low height for age), wasting (low weight for 
height), underweight (low weight for age), and 
deficiencies of micronutrients [12].  Nutritional 
deficiencies and infectious diseases can 
negatively affect the nutritional status of children 
[13].  Beyond morbidity and mortality, intestinal 
parasites may cause malnutrition, cognitive 
deficiency, anemia, poor school attendance, 
vulnerability to infections like HIV/AIDS, and slow 
growth rate. They may place serious social and 
economic consequences on the development of 
a nation [3,8,14-16]. The prevalence of under 
nutrition and intestinal parasites differ in different 
countries and regions [17] 
 
In developing countries like Nigeria, the intestinal 
parasite is quite common especially because of 
poverty, illiteracy, ignorance and cost of medical 
care [5].  There is a paucity of information on the 
prevalence of intestinal parasites on 
malnourished children in Enugu; most of these 
study areas are slums with poor socio-economic 
and environmental conditions that favour the 
presence of parasites. Previous works done had 
been on the prevalence of IPIs and malnutrition 
in school children. The study was therefore 
conducted to determine the prevalence of 
intestinal parasites among malnourished children 
in the Enugu Area at different levels of nutritional 
inadequacy, comparing this with the rate in the 
well-nourished segment and highlighting the 
need if any for a probable deworming program 
irrespective of the intensity of infection for high 
risk of children in endemic areas like Nigeria. The 
study will go a long way in developing suitable 
intervention strategies. 
 

2. MATERIALS AND METHODS 
 
2.1 Study Design and Subjects 
 
It was a case-controlled study involving a total of 
164 malnourished children aged 0-10 years. Of 
these children 98 were seen in the out-patient 
clinic, children's clinic, paediatric ward, Institute 
of Child Health and Dietetic Department of the 
University of Nigeria Teaching Hospital (UNTH) 
Enugu; while the remaining 66 were variously 
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seen at the Park-lane Hospital, Poly Clinic Asata, 
Health Centres of Abakpa Nike and Uwani all in 
Enugu. They were selected following diagnosis 
made by consultant paediatricians, and other 
clinical/ dieticians in the various clinics. Hundred 
age/sex-matched well-nourished children 
randomly chosen from the same environment 
assessed in the same manner by clinicians with 
help of dieticians were used as controls in the 
study. The work was done between March 2016 
and December 2019 
 

2.2 Sample Collection 
 

Fresh faecal specimens were collected from the 
children using clean wide-mouthed screw-
capped transparent bottles with necessary 
instructions. Such children also have not taken 
any form of antihelminthic therapy within at least 
6 weeks. The universal containers were 
appropriately labelled with the subject's name, 
age, sex, and weight and the stool samples so 
collected were immediately taken to the 
parasitological laboratory of the University of 
Nigeria Teaching Hospital for analysis. Blood 
samples were taken for measurement of 
haemoglobin. 
 

2.3 Haemoglobin (Hb) Measurement 
 

Haemoglobin levels were measured using finger-
prick blood samples on a Hb analyzer (Hemocue 
Hb 301). Blood was drawn with microcuvette for 
the determination of Hb in g/dl.  The cut of values 
for anaemia was World Health Organization 
(WHO) guidelines [18]. Anaemia was confirmed 
when the Hb level is <11.0g/dl for children aged 
6 to 4.9 years, < 11.5g/ dl for children 5- 10 
years. 
 

2.4 Parasitological Analysis 
 

Stool samples were analyzed according to 
standard parasitological protocols [18].  Samples 
were examined macroscopically for the presence 
of adult worms, mucus/blood, and 
microscopically first by direct smear with normal 
saline and then iodine preparation. Formal- ether 
sedimentation technique was done using the 
method of Allen and Ridley. Modified Ziehl 
Neelsen staining technique was used to examine 
for Cryptosporidium spp. and the Scotch tape 
was used for the recovery of Enterobius 
vermicularis ova 
 

2.5 Anthropometric Assessment and 
Nutritional Status 

 

Gomez's system of classification of malnutrition 
was used. The child's weight was compared with 

that of a normal child (50th percentile) of the 
same age. The weight of each participant was 
measured with a digital weighing balance to the 
nearest 0.1 kilograms. The measurements were 
done twice and the average was taken to 
minimize error [19]. 
 
Grading 
 
Mild malnutrition          75 %-90 % Weight for age 
 
Moderate malnutrition    60 %- 74 % Weight for 
age 
 
Severe Malnutrition        < 60 % 
 
% of reference weight for age =         

                   (Patient Weight) X 100 
          (Weight of normal Child of the same age) 
 

2.6 Statistical Analysis 
 
 All statistical analyses were performed using 
GraphPad Prism version 7.0 (GraphPad, San 
Diego, CA, USA). Chi-square X2 test and Fisher's 
exact test (at 95% confidence intervals) were 
used to test for the significant difference in the 
prevalence of intestinal parasitic infection among 
malnourished and well-nourished subjects 
concerning age group and gender respectively. 
P-value < 0.05 is considered statistically 
significant. 
 

3. RESULTS 
 
In this study, 164 malnourished children and 100 
well-nourished children between the ages of 0-10 
years were used. Of the 164 malnourished 
children, 86(52.4%) were boys and 78 (47.6%) 
were girls. While in the control 54 (54%) were 
males and 46(46%) were females. Most of the 
children were between the ages of 3-5 years. 
 
Table 1 shows the prevalence of IPI based on 
age. The prevalence of intestinal parasitic 
infection was 12% among the control subjects 
and 51.8% in the malnourished children. Age 
group 6-8 years recorded the highest prevalence 
21(63.6%) and the least was 3-5 years 47.1%. 
Statistically, there was no significant difference 
P>0.05 X

2
= 2.616 in the prevalence of parasitic 

infection according to age. 
 
Table 2 shows the prevalence of intestinal 
parasitic infection according to gender. Boys had 
a higher prevalence of 58.14% of parasitic 
infection than females 44.9%. For the control 
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subjects, males also had a higher prevalence of 
12.96% than females 10.9%. There was no 
significant difference in the prevalence of 
parasitic infection according to sex P>0.05. 
 
Table 3 shows the prevalence of parasitic 
infection according to the nutritional status. The 
highest number of children with moderate 
malnutrition was found to harbour the highest 
number of parasites 60.3% followed by those 
with severe malnutrition 57.1%, those with mild 
nutrition was 36.5% and the least was the control 
subjects 12%. The differences were found to be 
statistically significant P=0.0002 
 
Table 4 shows the distribution of intestinal 
parasites based on the nutritional status of the 
subjects. Ascaris lumbricoides 38.9% were found 
to be the most common helminths among those 
with moderate malnutrition followed by 

Hookworm 36.1%, the least was Strongyloides 
stercoralis 5.6%. Those with mild malnutrition 
had more hookworm 42.1% and the least was 
Enterobius vermicularis. In severe malnutrition, 
Ascaris spp and Hookworm spp ranked highest 
30% respectively followed by Cryptosporidium 
spp 13.3%, Microsporum spp 10%, and the least 
was Trichuris spp. Mixed infections were 
detected, 3(7.5%) harboured multiple parasites 
among those with moderate malnutrition while 
6(21.5%) had multiple parasites among those 
with severe malnutrition. 
 
Table 5, shows the distribution of parasites 
among malnourished and well-nourished 
subjects according to the subject's area of 
residence. Obiagu ranked highest at 40.6% 
followed by Abakpa/Amoji Nike at 22.6%, the 
least was Asata and New Haven at 7.5% 
respectively. 

 

Table 1. Prevalence of intestinal parasites by age of subjects examined 

 

Age Groups (years ) Malnourished patients n=164 Control subjects n=100 

 No 
examined 

No(%) with 
infection 

No examined No(%) with 
infection 

0-2 45 22(48.9) 22 2(9.1) 

3-5 68 32(47.1) 47 5(10.6) 

6-8 33 21(63.6) 19 5(26.3) 

9-10 18 10(55.5) 12 0(0) 

Total 164 85(51.8) 100 12(12) 

 

Table 2. Prevalence of intestinal parasitic infection by gender of subjects 

 

Gender Malnourished n=164 Control subjects n=100 

 No examined No(%) with 
infection 

No examined No(%) with 
infection 

Male 86 50(58.14) 54 7(12.96) 

Female 78 35(44.9) 46 5(10.9) 

Total 164 85(51.8) 100 12(12) 

 

Table 3. Prevalence of parasitic infections according to nutritional status (using Gomez 
system of classification) 

 

Nutritional status No 
examined 

No positive (%) No negative (%) P value 

Normal 100 12(12) 88(88)  

Mild malnutrition 52(31.7) 19(36.5) 33(63.5) 0.0002 

Moderate Malnutrition 63(38.4) 38(60.3) 25(39.7)  

Severe malnutrition 49(29.9) 28(57.1) 21(42.9)  

Total 264 97(36.7) 167(63.3)  
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Table 4. Distribution of Intestinal Parasites based on the nutritional status of the subjects 
 

Intestinal parasite Nutritional Status   
Name of parasite Well-nourished (No 

(%) 
Mild malnutrition  
(No (%) 

Moderate Malnutrition  
(No (%) 

Severe malnutrition 
(No(%) 

Ascaris lumbricoides 5(41.7) 5(26.3) 20(48.8) 10(29.4) 
Hookworm spp 0(0) 8(42.1) 13(31.7) 10(29.4) 
Stronglyloides spp 0(0) 0(0) 2(4.9) 2(5.9) 
Trichuris trichiura 4(33.3) 4(21.1) 0(0.0) 0(0.0) 
Enterobius vermicularis 3(25.0) 2(10.5) 2(4.9) 3(8.8) 
Microsporium spp 0(0) 0(0) 0(0) 3(8.8) 
Isospora spp 0(0) 0(0) 0(0) 2(5.9) 
Cryptosporidium spp 0(0) 0(0) 4(9.8) 4(11.8) 
Total 12(12 19(11.6) 41(25.0) 34(20.7) 

 
Table 5. Frequency distribution of parasites among malnourished and well-nourished subjects according to area of residence 

 
Type of Parasite Obiagu (%) Abakpa/Amoji Nike 

(%) 
Coal Camp 
(%) 

Uwani/No 
(%) 

Asata (%) New Haven 
(%) 

TOTAL 

Hookworm spp 7 (16.23) 14 (58.33) 3 (21.43) 3 (33.33) 2 (25.0) 2 (25.0) 31 (29.25) 
Ascaris spp 19 (44.19) 4 (16.67) 7 (50.0) 4 (44.44) 2 (25.0) 4 (50.0) 40 (37.74) 
Strongyloides spp 2 (4.65) 0 (0) 2 (14.29) 0 (0) 0 (0) 0 (0) 4 (3.77) 
Enterobius spp 6 (13.95) 0 (0) 0 (0) 2 (22.22) 0 (0) 2 (25.0) 10 (9.43) 
Trichuris spp 2 (4.65) 2 (8.33) 0 (0) 0 (0) 4 (50.0) 0 (0) 8 (7.55) 
Microsporium spp 2 (4.65) 1 (4.17) 0 (0) 0 (0) 0 (0) 0 (0) 3 (2.83) 
Isospora spp 1 (2.33) 1 (4.17) 0 (0) 0 (0) 0 (0) 0 (0) 2 (1.89) 
Cryptosporidium spp 4 (9.30) 2 (8.33) 2 (14.29) 0 (0) 0 (0) 0 (0) 8 (7.55) 
TOTAL 43 (100) 24 (100) 14 (100) 9 (100) 8 (100) 8 (100) 106 (00) 
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4. DISCUSSION 
 
The WHO's course of action for children with 
intestinal helminths is to treat high-risk pre-
school and school-age children once or twice a 
year, depending on the prevalence [20].  This is 
essential in achieving morbidity control, that 
notwithstanding, it does not prevent re-infection.  
Poor nutrient intake has been shown to increase 
susceptibility to parasitic infections, and together 
they harm children's nutritional status [21].  This 
study is the first to be done in Enugu, examining 
intestinal parasitic infections (IPIs) in 
malnourished children. Most work had been on 
the prevalence of IPIs and malnutrition in school 
children. Of the 164 malnourished and 100 well-
nourished children 31.7%, 38.4%, and 29.9% 
were the prevalence of IPIs in mild, moderate, 
and severe malnutrition, and 12% was recorded 
in well-nourished children. The result showed 
that nutritional status was a significant risk factor 
P<0.05. The nutritional status of a child is the 
best pointer to the child's overall health condition 
[5].

 
   IPIs harm the nutritional status of the 

infected individuals. They may trigger bleeding of 
the gastrointestinal tract and nutrient competition 
which may also lead to nutrients malabsorption. 
In our study, there was an overall prevalence of 
51.8% of IPIs among malnourished children. This 
prevalence is higher when compared to the work 
done in Guinea that reported 27% among the 
malnourished children [22] but lower than 58.3% 
and 67.4% reported in Oshodi Lagos and Akwa 
Ibom respectively all in Nigeria [5,23].  This high 
prevalence may due to ignorance, lack of basic 
amenities, poor sanitation, poverty, inadequate 
access to healthcare [23].  Differences may also 
be due to variations in parasitological techniques, 
source of drinking water, family education, and 
personal hygiene [24]. 
 
Ascaris lumbricoides, Hookworm, Strongyloides 
stercoralis, Trichuris trichiura and, Enterobius 
vermicularis were the nematodes detected. 
These parasites are favoured by warm and 
humid climates including copious rainfall, as well 
as by deficient sanitary conditions such as poor 
sewage disposal, and absence of portable water. 
The presence of these helminths may also be 
related to the behaviour of susceptible persons 
whose sanitary and societal norms are very poor 
[24].   
 

Ascaris lumbricoides were the most prevalent 
parasite detected. This aligns with the work done 
in Guinea [22] but at variance with what was 
obtained in Akwa Ibom, South-South Nigeria that 

reported hookworm as the most prevalent 
parasite [23].

 
 Ascaris lumbricoides are known to 

impair nutritional status and have been found 
among other helminths to be associated with 
malnutrition in children [23,25]. The highest 
prevalence of Ascaris spp. may also be due to 
the infective stages, which are embryonated 
eggs, having an immense capacity to endure 
harsh environmental extremes. The eggs are 
covered with mucopolysaccharides which make 
them stick to a wide variety of environmental 
surfaces [1].  
 

Cryptosporidium spp was the most prevalent 
protozoan parasite in this study with an overall 
prevalence of 7.7%, which agrees with 7% 
reported in Iran [26].  The parasite has been 
reported among the immune-compromised [2]

 

and it has been currently recognized globally as 
the leading cause of moderate to severe 
diarrhoea [27]. The parasite is an 
environmentally resistant organism. It can 
withstand a myriad of disinfectants, including 
chlorine [28]. It is one of the major concerns of 
physicians especially with the increasing rate of 
immunodeficiency.  In immune-compromised 
patients, acute or chronic diarrhoea caused by 
these parasites is normally followed by weight 
loss, dehydration, abdominal pain, and mal-
absorption syndrome [29].  Humans get 
Cryptosporidium via the faecal-oral route, which 
includes direct person-to-person or animal-to-
person contact, as well as consumption of 
contaminated food or water [29].  

 
Mixed infection/polyparasitism was detected, and 
this agrees with the work of many researchers 
[3,17,23,30].

 
 Multiple intestinal infections in 

children have been confirmed to be a natural 
occurrence triggered by the interaction of 
common environmental factors, modes of 
infection, host exposure, vulnerability, as well as 
behavioural and socioeconomic factors that 
promote the co-occurrence of various parasites 
[24].  Gender was not found to be a significant 
risk factor, both sexes were equally exposed 
P>0.05. This aligns with the work done in Osun 
State Nigeria, in Malaysia, and in Cameroun 
[1,2,31] but at variance with what was reported in 
Abeokuta, southwest Nigeria and in Ebenebe, 
Anambra southeast Nigeria [32,33] that reported 
a significant difference in boys. Significant 
difference in girls was reported in Oshodi Lagos, 
southwest Nigeria [5].  Intestinal parasitic 
infections in malnourished children in this work 
were not aged dependent P>0.05. This does not 
agree with the work of many researchers that 
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reported age as a significant risk factor 
[2,5,13,22,34]. This disparity may have been due 
to the nutritional status of these patients that 
predisposed them to intestinal parasitic 
infections. 
 
The higher prevalence of IPIs in Obiagu, this 
area is a typical slum where there is insufficient 
access to potable water, sanitation, and other 
infrastructure, as well as low housing quality, 
overcrowding, and insecure household 
characteristics.   
 
Although several factors contribute to 
malnutrition, intestinal parasitic infections have 
been linked to stunted development [23].   
 
5. CONCLUSION 
 
The prevalence of IPIs in malnourished children 
was 51.8% and 12% in healthy control. Ascaris 
lumbricoides was the most prevalent helminths 
while Cryptosporidium spp. was the most 
prevalent protozoa. Mixed infections were 
detected in 3(7.5%) and 6(21.4%) of moderate 
and severe malnourished children respectively. 
Nutritional status was found to be a significant 
risk factor to IPIs while gender and age were 
statistically insignificant Anthropometry remains a 
useful tool for assessing the nutritional status of 
populations, particularly children in developing 
countries. The best predictor of a child's overall 
well-being is his or her nutritional status. 
Intestinal infections have been associated with 
malnutrition, based on this study. To disrupt the 
life cycles of STH disease, avoid reinfection, and 
achieve long-term control, annual therapies must 
be paired with macro/micronutrient supplements 
as well as health education. A well-fed population 
with a healthy immune system has a possibility of 
averting parasitic infection in the future. 
 
Merely giving drugs to malnourished people, as 
is usual in the global fight against STHs, does 
not solve the problem; indigence and malnutrition 
must be considered if proposed MDA initiatives 
for NTDs are to be successful. 
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