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Background: Human immunodeficiency virus (HIV) and intestinal parasites co-infections 
are the most common causes of clinical illness and death, especially for children living in 
resource constrained setting. Therefore, the aim of this study was to determine the prevalence 
and associated factors of intestinal parasites among highly active anti-retroviral therapy 
(HAART) initiated children.
Methods: Cross-sectional study was conducted among 255 HAART initiated HIV-infected 
children at the University of Gondar Comprehensive Specialized Hospital from January to 
April 2020. Socio-demographic characteristics were collected using a structured question-
naire via a face-to-face interview. Clinical data of the children were collected by reviewing 
the medical records. Venous blood was collected for complete blood counts, viral load 
determination, and blood film examination. Flotation concentration technique was done in 
addition to direct wet mount for parasitological examination. Bi-variable and multi-variable 
logistic regression analysis were used to check the presence of significant association, and 
P-value<0.05 was considered as statistically significant.
Results: The overall prevalence of intestinal parasite infection (IPI) among the study 
participants was 22.4% (95% CI=17–28%). The presence of opportunistic infection 
(AOR=2.09 95% CI=1.81–5.43), no eating under-cooked animal products (AOR=0.38 95% 
CI=0.16–0.94), male sex (AOR=0.45 95% CI=0.22–0.90), viral load rate >1,000 copies/mL 
(AOR=1.80 95% CI=1.67–4.19), and cytopenia (AOR=2.71 95% CI=1.59–12.25) showed 
significant association with the prevalence of IPI.
Conclusion: Entamoeba histolytica and Ascaris lumbricoides were the most prevalent 
intestinal parasites among HAART initiated children. Among HAART initiated children, 
IPI were associated with gender, cytopenia, viral load, undercooked animal products, and the 
presence of opportunistic infections. Therefore, health education, prompt treatment, and 
regular deworming should be implemented to alleviate the burden of intestinal parasites in 
HIV-infected children.
Keywords: intestinal parasite, HIV, children, Ethiopia

Introduction
Intestinal parasitic infection is one of the major childhood health problems world-
wide, particularly in the poorest and most deprived communities.1 Human immu-
nodeficiency virus is an immunosuppressive infection that degrades the body’s 
defense of the host and predisposes the patient to other infections including 
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intestinal parasitic attacks.2 Globally, there were 
39.9 million people living with HIV by 2018. Among 
these, 1.7 million were under 15 years old. About 
160,000 new HIV infections and 100,000 acquired immu-
nodeficiency syndrome (AIDS) related death of these chil-
dren have been reported. Regarding Ethiopia, there were 
36,000 children under 15 years living with HIV, with 
6,200 new infections and 1,800 AIDS related deaths.3 

Despite the sustained lives due to antiretroviral therapy, 
about 80% of HIV/AIDS patients depart from their lives 
due to infections such as IPI related to AIDS.4

Intestinal parasites and HIV co-infections are the most 
common causes of clinical illness and death worldwide, 
particularly in resource limited settings. In SSA the para-
sitic infection rate is remarkably high, with some areas 
reporting 95% incidence,5,6 which underscores the IPI are 
poverty associated.7 The most important intestinal hel-
minths are soil transmitted helminths (STHs), such as 
Ascaris lumbricoides, Trichuris Trichiura, Strongyloides 
stercoralis, and hookworms. Another mode of transmis-
sion for Ascaris and Trichuris trichiura were by faeco– 
oral route and hookworm which is transmitted by percuta-
neous or oral routes.8 Intracellular intestinal opportunistic 
infestation (Cryptosporidium paravum, Isospora belli, and 
Microsporidium spp) and non-opportunistic extracellular 
intestinal protozoan infestation (Entamoeba histolytica 
and Giardia lamblia) can result in serious problems in 
HIV-positive patients. This is because HIV causes a pro-
gressive decline of the mucosal immunological defense 
mechanism and alteration of the production of IgA 
antibodies.9

Even if people of all age groups are affected, children 
are more vulnerable to intestinal parasitic infections. 
Especially in these immunosuppressed children, intestinal 
parasites can have a devastating consequence, such as iron 
deficiency (anemia), malabsorption of fat and vitamin 
A&B12 deficiency, diarrhea, delayed growth, physical, 
and mental health problems.10–13

A variety of risk factors including poverty, climatic 
conditions, poor personal and environmental hygiene, 
lack of clean water, lack of toilet, inadequate healthcare, 
and lack of awareness about transmission are key factors 
contributing to the increased prevalence of parasitic 
infection.14,15

Control of IPI is an important tool to combat the HIV 
pandemic;6 hence Ethiopia has been practicing a health 
extension program since 2004. But Ethiopia contributes to 
the highest burden of IPI, which accounts for 8% of the 

global STH infections16 and the epidemiology of IPI is too 
worrisome, ranging from 54.5–84%14 and that reaches 
95% in children.17

Although there are prevalence studies on IPI in differ-
ent localities among different segments of the population, 
the burden of intestinal parasitic infections and associated 
factors in children living with HIV/AIDS and taking 
HAART seems to be overlooked in the study area.18 

Hence, this study was aimed to determine the prevalence 
and associated risk factors of IPI among HAART experi-
enced HIV-infected children at the University of Gondar 
Comprehensive Specialized Hospital (UOGCSH), 
Northwest Ethiopia.

Materials and Methods
Study Area, Design, and Period
A hospital-based cross-sectional study was conducted at 
the University of Gondar Comprehensive Specialized 
Hospital from January to April 2020 among HIV-infected 
children. The hospital is one of the pioneering healthcare 
institutions in Ethiopia, which provides both teaching and 
referral services to more than 7 million populations in the 
region and from the neighboring regions. The hospital 
provides multiple healthcare services such as psychiatric 
clinic, dialysis, leishmaniasis, medical, surgical, gynecolo-
gical, antenatal care clinic, as well as HIV/AIDS preven-
tion, treatment, and prognostic activities.

Study Population
The study population recruited in this study was all HIV- 
infected children under 15 years old, who were on 
HAART and had regular follow-up visits at the UoGCSH 
ART clinic. HIV-positive children who had taken antipar-
asitic treatment in the last 15 days or took deworming 
medication and those children without a legal guardian 
or unaccompanied children during the study period were 
excluded from the study.

In order to have a representative sample of our entire 
pediatrics ART follow-up clinic, the sample size was 
determined using a single population proportion formula. 
The sample size was calculated using the formula: 

n ¼ Za
2ð Þ2P 1� Pð Þ

d2 by considering a 16.9% reference 
prevalence19 with a 5% margin of error (d=±0.05) and 
95% confidence level (Za/2=1.96). Then, computing with 
this formula and after applied 15% non-response rate the 
final sample size was 249, but for more accuracy 255 
available samples were considered for analysis. The 
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convenient sampling technique was used to recruit study 
participants.

Data Collection
Socio-Demographic/Clinical Data Collection and 
Anthropometric Measurement
Socio-demographic characteristics of children and care-
givers (such as age, gender, residence, educational status, 
family income, family size, family occupation, and life 
status) and history of diarrhea were collected using 
a structured questionnaire via a face-to-face interview. 
Diarrhea was defined as a minimum of three or more 
watery or loose stools within 24 hours.20 Clinical data 
of the children, such as HIV disease stage, OI, type of 
HAART, and HAART experience and duration of HAART 
were collected by reviewing the medical records.

Anthropometric measurements, including weight and 
height, were measured by trained clinical nurses using 
a digital scale with an attached wall-mounted stadiometer 
to the nearest 0.1 kg and 0.1 cm, respectively. Then 
Z-scores of nutritional indices, such as weight-for-age 
(WAZ), height-for-age (HAZ), and weight-for-height 
(WHZ) were calculated using World Health Organization 
(WHO) Anthro (for children aged ≤5 years) and Anthro- 
plus (for children aged >5 years) software. Since WAZ is 
an inadequate indicator for monitoring child growth >5 
years due to its inability to distinguish between relative 
height and body mass, BMI-for-age is recommended by 
the WHO and USCDC to assess thinness/wasting in chil-
dren and adolescents. Finally, children were classified as 
underweight when WAZ<−2 SD for under-5 children and 
BAZ<−2 SD for older children, and stunted when the HAZ 
scores were less than −2 SD.21

Laboratory Procedures
Hematological Parameters
About 5 mL of venous blood was collected in an EDTA 
anticoagulant coated test tube with a sterile disposable 
syringe and/or butterfly from each study participant. The 
blood samples were used for the complete blood count 
(CBC), viral load determination, and blood film examina-
tion. Only 2 mL of blood was analyzed for determining 
hematological parameters using a Sysmex KX21 hematol-
ogy analyzer. Moreover, both thin and thick blood films 
using 10% Giemsa were examined for the detection and 
identification of malaria parasites and any quantitative as 
well as qualitative cell abnormality were reported by an 
experienced hematologist.

Viral Load Quantification
TaqMan® AMPLICOR HIV-1 MONITOR (Roche 
Molecular Systems), an advanced molecular technique, 
was used for the quantification of HIV-1 RNA in plasma 
collected by EDTA tubes containing plasma separator gel 
from each study participant. Then, the amount of circulat-
ing HIV was measured and reported as HIV RNA copies/ 
mL of plasma by well-trained laboratory technologists.

Stool Collection and Examination
Approximately 3–5 grams fresh stool was collected by 
clean and dry plastic stool cup and transported in screw- 
capped cups in 5% formalin from a sample reception area 
to the laboratory. Test tub salt flotation concentration pro-
cedure was done for the detection of protozoan cysts, 
helminthic ova, and larvae, in addition to using the direct 
wet mount. About 2 grams of feces were emulsified with 
10 mL of saturated salt solution in the test tube and stirred 
thoroughly. It was stirred well and more salt solution was 
added till a slight positive meniscus was observed. The 
tube was placed on a leveled surface of test tube rack with 
a glass coverslip been placed over the top of the tube. Any 
coarse matter which floated up was in contact with the 
coverslip. Then, after it was allowed to stand for 15 
minutes, the coverslip was removed from the tube and 
placed on a labeled slide. The slide was examined for the 
detection and identification of eggs/cysts by a well experi-
enced parasitologist.

Quality Assurance
To assure the quality of data, training was given for data 
collectors prior to data collection and daily close super-
vision was made during the data collection period. The 
questionnaire was pre-tested on 5% of the total sample 
size, and necessary modification was done. The blood 
sample was checked whether it was in the acceptance 
criteria. The performance of Sysmex KX-21 hematology 
analyzer and COBAS AmpliPrep/COBAS TaqMan HIV-1 
test was checked according to the manufacturer’s instruc-
tion. Moreover, known malaria-positive and negative 
blood were used to check the quality and performance of 
the Giemsa staining reagent as well as the stool examina-
tion was performed after checking the specific gravity of 
the salt solution was above 1.25 using a Hydrometer once 
a week. Two readings were obtained for each measure-
ment, and the mean of two anthropometric measurements 
was calculated and used for the analysis.
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Data Analysis
The data were entered into EPI-info version 4.4 and were 
exported to the statistical package for social sciences 
(SPSS) version 20 software for analysis. Socio- 
demographic characteristics of the participants were pre-
sented as frequencies and percentages for the categorical 
variables. Multivariate logistic regression analysis was 
performed to estimate the odds ratio (OR) and 95% con-
fidence interval (95% CI) to assess the associations 
between potential risk factors and prevalence of IPI. 
A P-value of <0.05 was considered to be statistically 
significant.

Ethical Consideration
Ethical approval was obtained from Ethical review com-
mittee of School of Biomedical and Laboratory Sciences, 
College of Medicine and Health Sciences, University of 
Gondar. Furthermore, support and a permission letter were 
secured from UoGCSH. In accordance with the 
Declaration of Helsinki, written informed consent and/or 
assent were sought from each study participant and their 
family/guardians after an explanation of the purpose, the 
benefits and the possible risks of the study. It was made 
clear that participation in the study was purely on 
a voluntarily basis and refusal was possible. To ensure 
confidentiality of data, a unique code was assigned to 
each study participant, and those children positive with 
intestinal parasites were linked to the physicians working 
at ART Clinic for treatment.

Results
Socio-Demographic and Clinical 
Characteristics
A total of 255 HIV-positive children who were HAART 
initiated were recruited in this study, half of them were 
female (128, 50.2%). The median age of the participants 
was 13 years (IQR=10–14). Based on WHO clinical stage 
criteria of HIV, most of the study participants (245, 96.1%) 
were in WHO stage I. About 221 (86.7%) of study parti-
cipants were under ART treatment for the duration of 
≥1 year and 106 (41.6%) were taking a TDF containing 
HAART regimen. Nearly half (44%) of the study partici-
pants were stunted based on WHO nutritional assessment 
guidelines. In the current study, 29 (11.4%) of the study 
participants had a current history of OI, the commonest 
being TB infection, seen in 16 (6.3%), and pneumonia was 
seen in 12 (4.7%), followed by fungal infection in one 

(0.4). Consequently, 31.4% of the study participants had 
viral loads ≥1,000 copies/mL and we did not find any 
malaria-positive children (Table 1).

Prevalence of Intestinal Parasitic Infection
The overall prevalence of IPI among HAART initiated 
children was 22.4% (57/255; 95% CI=17–28). The most 
prevalent type of parasite in this study was Entamoeba 
histolytica (35.1%), followed by 24.6% of Ascaris lumbri-
coides. Moreover, 14% of the study participants were 
infected by two concurrently intestinal parasites. Of 
them, Ascaris with Entamoeba histolytica and 
Hymenolepsis nana dual infection was found in 8.8% 
and 5.3% of HAART experienced children, respectively 
(Figure 1).

Associated Factors of Intestinal Parasites 
Among HAART Experienced Children
To determine the association, bivariable and multivariable 
logistic regression analysis was done. Based on the analy-
sis, variables with a P-value less than 0.2 in bi-variable 
logistic regression were included in multivariable logistic 
regression. Hence, in multivariable logistic regression ana-
lysis the presence of OIs (AOR=2.09; 95% CI=1.81–5.43), 
being male (AOR=0.45; 95% CI=0.22–0.90), not eating 
under-cooked animal products (AOR=0.38; 95% 
CI=0.16–0.94), viral load rate >1,000 copies/mL, 
(AOR=1.80; 95% CI=1.67–4.19),and cytopenia 
(AOR=2.71; 95% CI=1.59–12.25) remained significantly 
associated with IPI among HAART experienced children 
(Table 2).

Discussion
There was a high prevalence of both the helminths and the 
protozoan intestinal parasitic infestation, which is one of 
the leading causes of morbidity and mortality among HIV- 
infected children.1,22 The overall prevalence of intestinal 
parasites among HAART experienced children in the pre-
sent study was 22.4% (95% CI=17–28%). This is in 
accordance with prevalences of 24.5% in the University 
of Gondar hospital, Ethiopia,23 19.2% in Nigeria,24 and 
24.6% in Kinshasa.25 However, the prevalence is lower 
than studies conducted in Ethiopia (48%),26 Indonesia 
(57.1%),27 Egypt (94%),28 and Ovidius” University 
Constanta (94.9%).29 Moreover, our finding is higher 
than the result reported by Gebre et al19 (16.7%) in south-
ern Ethiopia. The occurrence of this variation might be due 
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Table 1 Socio-Demographic and Clinical Characteristics of HIV-Infected Children and Their Family/Caregivers Who Visited UoGCSH 
ART Clinic, Northwest Ethiopia, 2020 (N=255)

Socio-Demographic Characteristics Clinical Characteristics

Variables Category Frequency 
(%)

Variables Category Frequency 
(%)

Gender of children Male 127 (49.8) HIV staging I 245 (96.1)

Female 128 (50.2) II and above 10 (3.9)

Age (years) children ≤10 66 (25.9) HAZ Stunted 111 (43.5)

11–15 189 (74.1) Normal 144 (56.5)

Residence Urban 226 (88.6) BAZ Wasted 45 (17.6)

Rural 29 (11.4) Normal 210 (82.4)

Educational status of 
children

No formal 
education

22 (8.6) Viral load Not detected 109 (42.7)

Primary school 201 (78.8) ≤1,000 copies/ 
mL

66 (25.9)

Secondary school 32 (12.5) >1,000 copies/ 
mL

80 (31.4)

Family income per month ≤ 1000 123 (48.2) OIs Yes 29 (11.4)

1001–2000 78 (30.6) No 226 (88.6)

>2000 54 (21.2)

Family size. ≤4 183 (71.8) Presence of diarrhea Yes 20 (8.8)

>4 72 (28.2) No 235 (92.2)

Marital status of caregiver Married 139 (54.3) HAART duration ≤12 months 34 (13.3)

Un married 116 (45.7) >12 months 221 (86.7)

Parental status Both live 143 (56.1) HAART Type AZT Containing 78 (30.6)

Father live 18 (7.1) TDF Containing 106 (41.6)

Mother live 62 (24.3) ABC Containing 71 (27.8)

Both dead 32 (12.5)

Relationship to children Mother 160 (62.7) Eating uncooked animal 
products

Yes 183 (71.8)

Father 54 (21.2) No 72 (28.2)

Other caregiver* 41 (16.1)

Family occupational status Employed 94 (36.9) Eating raw vegetables Yes 179 (70.2)

Unemployed 161 (63.1) No 76 (29.8)

Family educational status No formal 
education

86 (33.7) HIV status of caregiver Positive 215 (84.3)

Primary school 84 (32.9) Negative 26 (10.2)

Secondary and 
above

85 (33.3) Not known 14 (5.5)

Note: Other caregiver*, Female caregiver, Male caregiver, funded organization. 
Abbreviations: AZT, zidovudine; TDF, tenofovir; ABC, abacavir.
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to implementation of a periodic deworming program, var-
iation in sample size, and the presence of multiple 
infection.

The prevalences of Entamoeba histolytic and Ascaris 
lumbricoides were 35.1% and 24.6%, respectively, which 
are higher than other intestinal parasites detected in this 
study. This is inconsistent with the study carried out in 
Kenya, Entamoeba histolytica (36.7%) being the common 
parasite,13 and the Democratic Republic of Sa˜o Tome´ 
and Principe, where Ascaris lumbricoides (27.6%) were 
the most prevalent parasite.30

The prevalence of cryptosporidium species infection is 
3.5% in this study, comparable with a previous study 
among school-aged children in Western Uganda (4%).22 

In the fact, Cryptosporidium species were considered as 
a significant pathogen and are more frequent in children 
with HIV who had persistent and chronic diarrhea. The 
result in this study showed less frequency as compared to 
the finding reported in Mozambique (12%) among diar-
rheic hospitalized children.31

The finding further revealed that 14% of study 
participants were infected by two intestinal parasite 
species and none of the children had polyparasitism. 
Ascaris with Entamoeba histolytica were the most pre-
valent coinfections (8.8%) among infected children, 
while the combination of Ascaris and Hymenolepsis 
nana dual infection was (5.3%). This is not in agree-
ment with the finding in Malaysia suggesting that 

polyparasitism were 71.4% and concurrent infections 
with two parasite species were 54%.32 This observed 
difference may be due to environmental sanitation, 
socioeconomic, and cultural variation of the popula-
tion. Additionally, most were likely associated with 
variation in diagnostic approaches, unlike the present 
study they were examined by using six different tech-
niques (direct smear, formalin-ether sedimentation, 
Kato-Katz, Harada Mori, trichrome stain, and modified 
Ziehl Neelsen stain techniques) thereby increasing the 
detection rate.

The occurrence of parasitic infection was lower in male 
children (18.8%) than their female counterparts (26.6%) 
and the difference was statistically significant (AOR=0.45; 
95% CI=0.22–0.90; P<0.01). This finding was in agree-
ment with the study done by Abossie and Seid,33 and 
Khadka et al34 reported that the prevalence of parasitic 
infection was higher in girls than in boys regardless of 
significant association. But this in contrast to a study done 
by Gebretsadik et al.35 This is most likely to be influenced 
by cultural values that parents who give more priorities to 
the health of their sons than their daughters and females 
may come into contact with more contaminated water and 
food than males, which may increase the risk of exposure 
to parasites.

The burden of IPI was higher among the study partici-
pants who were eating under-cooked animal products. The 
habit of not eating under-cooked animal product decreased 

Figure 1 Distribution of intestinal parasite detected among HAART experienced children attending at UOGCSH, Northwest Ethiopia, 2020.
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Table 2 Bi-Variable and Multi-Variable Logistic Regression Analysis for Associated Factors of IPI Among HAART experianced Children 
at UoGCSH, ART Clinic, Northwest Ethiopia, 2020 (N=255)

Variables Category Intestinal Parasites COR (95% CI) AOR (95% CI)

Yes (%) No (%)

Gender Male 23 (18.1) 104 (81.9) 1.64 (0.90–2.98) 0.45 (0.22–0.90) *
Female 34 (26.6) 94 (73.4) 1 1

Age (years) ≤10 11 (16.7) 55 (83.3) 1.61 (0.78–3.33)
11–15 46 (24.3) 143 (75.7) 1

Residence Urban 51 (22.6) 175 (77.4) 1
Rural 6 (20.7) 2 3(79.3) 1.12 (0.43–0.89)

Family income per month ≤100 27 (22) 96 (78) 1.37 (0.66–2.85)
1,000–2,000 15 (19.2) 63 (80.8) 1.62 (0.71–3.67)
>2,000 15 (27.8) 39 (72.2) 1

Family size ≤4 43 (23.5) 140 (76.5) 1
>4 14 (19.4) 58 (80.6) 1.27 (0.65–2.50

Marital status of caregiver Married 30 (21.6) 109 (78.4) 1
Unmarried 27 (23.3) 89 (76.3) 0.91 (0.50–1.64)

Relation to children Mother 31 (19.4) 129 (80.6) 1
Father 14 (25.9) 40 (74.1) 0.69 (0.33–1.42)
Other* 12 (29.3) 29 (70.7) 0.58 (0.58–1.27)

Family occupational status Employed 19 (20.2) 75 (79.8) 1
Unemployed 38 (23.6) 123 (76.4) 0.82 (0.44–1.53)

Family educational status No 23 (26.7) 63 (73.3) 0.84 (0.42–1.68)
Primary school 14 (16.7) 70 (83.3) 1.54 (0.72–3.30)

Secondary and above 20 (22.4) 65 (77.6) 1

BAZ Wasted 8 (17.2) 37 (82.8) 0.71 (0.31–1.63)
Normal 49 (23.3) 161 (76.7) 1

HAZ Stunted 27 (24.3) 84 (75.7) 1.22 (0.68–2.21)
Normal 30 (20.8) 114(79.2) 1

OIs Yes 9 (31) 20 (69) 1.67 (0.71–3.90) 2.09 (1.81–5.43) *
No 48 (21.2) 178 (28.8) 1 1

HAART Duration ≤12 months 5 (14.7) 29 (85.3) 0.56 (0.21–1.52)
>12 months 52 (23.5) 169 (76.5) 1

HAART Type AZT Based 16 (20.5) 62 (79.5) 1.60 (0.76–3.36)
TDF Based 28 (26.4) 78 (73.6) 1.15 (0.51–2.60)
ABC Based 13 (18.3) 58 (81.7) 1

Eating under cooked animal products Yes 45 (24.6) 138 (75.4) 1
No 12 (16.7) 60 (83.3) 0.61 (0.30–1.24) 0.38 (0.16–0.94) *

Eating raw vegetables Yes 36 (20.1) 143 (79.9) 1
No 21 (27.6) 55 (72.4) 1.52 (0.82–2.82)

Viral load Not detected 20 (18.3) 89 (81.7) 1 1
<1,000 copies/mL 18 (27.7) 48 (72.3) 1.39 (0.68–2.81) 1.74 (0.71–4.26)
>1,000 copies/mL 19 (23.8) 61 (76.2) 1.67 (0.81–3.45) 1.80 (1.67–4.19) *

(Continued)
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the risk of IPI by 62% (AOR=0.38; 95% CI=0.16–0.94). 
Many more studies have reported that having the habit of 
consuming uncooked meat might increase the risk of 
exposure to human helminths.26,36,37 Moreover, the 
odds of IPI among HAART initiated children that had 
concurrent OIs increased 2.09-fold as compared with chil-
dren free from OI (AOR=2.09; 95% CI=1.81–5.43). This 
observation could be explained by the fact that immuno-
compromised children are prone to serious opportunistic 
infection including TB and pneumonia. Hence, these 
superimposed infections are occurring due to the extent 
of deterioration of the immune system and then could 
predict the prevalence of enteric parasites.27,38

The current study also revealed that children who 
had a viral load >1,000 copies/mL were 1.8-times 
more likely to be infected with intestinal parasites 
(AOR=1.80; 95% CI=1.67–4.19; P=0.01). Despite the 
absence of a significant association, this is in agreement 
with the study conducted by Fregonesi et al,39 which 
suggested that a high percentage of parasite-infected 
children were observed among children with high viral 
loads. It has been documented that high viral replication 
may deteriorate the immune function and thereby accel-
erate susceptibility to IPI.40–42

Furthermore, HAART experienced children who had 
cytopenia on their blood were 2.71-times more at risk of 
an increase in the prevalence of IPI (AOR=2.71; 95% 
CI=1.59–12.25; P=0.001). This finding is similar with 
a previous study conducted among school children in 
Egypt,43 and Southern Angola44 there was a strong asso-
ciation between anemia and IPI, and this was probably 
due to that lower blood cell counts such as cytopenia 
may be lowering the immunity to infections which leads 
to extend the intestinal parasite infection.

Limitations of the Study
The main limitation of the present study was it's single site 
and cross-sectional nature of study design, which is diffi-
cult to making true relationships between intestinal para-
sites and its associated factors, as it is a temporal 
association. The other limitation is also unable to perform 
advanced diagnostic technique including modified Ziehl 
Neelsen and trichrome stain techniques due to budget 
restrictions, which is sensitive enough to recognize proto-
zoan intestinal parasites, especially in children.

Conclusion and Recommendation
This study found that the prevalence of IPI was relatively 
high, and it was noted that Entamoeba histolytica and 
Ascaris lumbricoides were more common among 
HAART initiated children. Factors such as gender, eating 
under-cooked animal products, the presence of OI, viral 
load >1,000 copies/mL, and cytopenia showed 
a significant association with the prevalence of IPI. 
Therefore, health education, prompt treatment, and regular 
deworming of children should be implemented to alleviate 
the burden of intestinal parasites in HIV-infected children. 
Moreover, the large-scale longitudinal study is recom-
mended with the implementation of more sensitive diag-
nostic techniques that can be helpful for a better diagnosis 
of intestinal parasites.

Abbreviations
AIDS, acquired immunodeficiency syndrome; HAZ, 
height-for-age; HAART, highly active anti-retroviral ther-
apy; HIV, human immunodeficiency virus; IPI, intestinal 
parasite infection; STHs, soil transmitted helminths; SSA, 
Sub-Saharan Africa; WHZ, weight-for-height; WAZ, 
weight-for-age; WHO, World Health Organization.

Table 2 (Continued). 

Variables Category Intestinal Parasites COR (95% CI) AOR (95% CI)

Yes (%) No (%)

Anemia Yes 13 (24.1) 41 (75.9) 1.13 (0.56–2.30)
No 44 (21.9) 157 (78.1) 1

Leukopenia Yes 11 (35.5) 20 (64.5) 2.13 (0.95–4.76)
No 46 (20.5) 176 (79.5) 1

Cytopenia Yes 23 (29.1) 56 (70.9) 1.72 (0.93–3.17) 2.71 (1.59–12.25) **
No 34 (19.3) 142 (80.7) 1 1

Notes: *Refers to statistical significance at P<0.05, **At P-value<0.01. The bold numerals indicated significant association of factors with IPI. 
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; CI, confidence interval.
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