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The Effect of Coinfection on the Nutritional Status of Young Children in Rural 
Communities of Osun State, Southwest Nigeria

Abstract

Background: Coinfection of parasite is a common infection in the developing countries of Sub-Sahara Africa. However, there 
is little or no data on coinfection of parasites and its effect on infants/pre-school aged children nutritional status. A survey was 
undertaken in Egbedore LGA, Osun State, Nigeria, to determine the prevalence of coinfection of parasites and its impact on 
the nutrition of pre-school aged children in selected rural communities of Osun State. 
Fresh stool and blood samples were randomly collected from the participants and processed for helminths and protozoan 
parasites. The nutritional status of preschoolers was assessed by anthropometric data of weight, height, sex, and age. Mothers/
caregivers were interviewed using a structured questionnaire to obtain demographic data of infants and preschoolers and to 
document their Knowledge, Attitude, and Practices on coinfection of parasites. Data obtained from the questionnaire were ana-
lyzed using Epidata version 3.1, while parasitological data were analyzed using Statistical Package for Social Sciences (ver-
sion 20.0). Descriptive statistics were computed for demographic data, and an association was tested using bivariate analysis 
at 95% confidence level while significance was set at p < 0.05. Nutritional status was computed as Z-Score; as Weight for Age, 
Height for Age, Weight for Height, and Body Mass Index for Age, representing underweight, stunting, wasting, and thinness, 
respectively.
 
Results: An overall prevalence of 35.54%, 16.18%, and 1.99% for double, triple, and quadruple coinfection of parasite were 
recorded respectively in the respondents. Although female participants were more infected than males, but no significant differ-
ence (p > 0.05) was observed. Significantly (p<0.05), preschoolers (65.93 %) harbor more coinfections than infants (34.07%). 
Plasmodium falciparum and Ascaris lumbricoides (30.12%), P. falciparum, Ascaris. lumbricoides, and Trichuris trichiura 
(14.81%) were the highest double and triple coinfecting parasites respectively. The overall prevalence of 34.03%, 23.53%, 
24.79%, and 17.65% for underweight, stunting, wasting, and thinness were recorded as nutritional status indicators. No signifi-
cant difference (p>0.05) was observed in malnutrition among the age groups, but females were significantly (p<0.001) more 
malnourished for stunting and wasting than males. Malnutrition indices were significantly associated (p=0.001) with triple 
parasitic infections. 

Conclusion: This study showed that coinfection of parasites is of public health and burden in the tropics because of its associa-
tion with malnutrition in infants and preschool aged children. 
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Background 
Coinfection of parasites is common in the tropics and less de-
veloped areas of the world where children/adult are exposed 
to several parasitic infections at the same time [1], millions 
of people (mostly preschoolers) are the most at risk of para-
site coinfections such as malaria and Neglected Tropical dis-
eases (NTDs) mostly in Sub-Saharah Africa (SSA) and other 
developing nations [2-4]. Many researchers have documented 
the association between single parasitic infection with anemia 
and nutritional health in children [2-5]. According to [6-9] pre-
schoolers infected with more than one parasite simultaneously 
will be physical unfit, will have low cognitive development, 
and this will lead to absent from schools, which causes reduced 
learning and low academic achievements. Coinfections of par-
asites can also increase higher susceptibility to other infectious 
diseases agents [7,10,11,12]. 

Currently 14 NTDs are endemic in Nigeria, making it the high-
est endemic region in the globe [13]. Malaria infection is en-
demic in the country, children under five years of age are the 
most vulnerable group [13]. Malnutrition is a significant public 
health issue in SSA because it affects the growth and develop-
ment, thus leading to physical and mental impairment [14]. 
Scientist have identified malnutrition due to coinfection of par-
asites as one of the major cause low cognitive functioning in 
preschoolers [2-4,15,16]. It affects the physical, mental, social 
wellbeing and development of children. Malnutrition has led 
to the death of over half of children born in many developing 
countries of the world [17,18]. In 2019, it was estimated that 
149 million children under the age of five were stunted, 40 
million were underweight while 49 million were wasted [19]. 

Studies related to coinfection of parasites in Nigeria have fo-
cused mainly on investigating the prevalence and intensity 
of infections [20,21,22] on the host, with little or no data re-
ported on its effect on host's nutrition, especially infants and 
preschool-aged children. Therefore, this study was undertaken 
to survey the coinfection of parasites and its effect on the nu-
tritional status of Infants and Preschool-Aged Children in (IP-
SAC) Egbedore District, Osun state, Nigeria.

Methods
Study area 
Egbedore is a Local Government Area (LGA) in Osun State. 
The secretariat of the LGA is located at Awo (Lat 7°46′00′′N 
Long 4°24′00′′E). According to the 2006 census, the land area 
was 270 km2, with a projected population of about 101,900 in 
2016 of which 21, 231 were preschoolers. The inhabitants of 
the area are the Yoruba tribe, which mainly engages in small-
scale agriculture and livestock farming. The LGA consists of 
seven districts, with rural communities attached to the districts.
 
Ethical Approval
Approval for the study was obtained from Osun State Health 
Research Committee (OSHREC) Ministry of Health (Ref. 
Number: OSHREC/PRS/569T/66). Parent of the young chil-
dren also gave their consent after they were sensitized and mo-
bilized.

Study design and sampling procedures
Sampling of households was done in the ten communities se-
lected for this stud, infants and preschool-aged children were 
recruited randomly with the study area [23]. Demographic 

characteristics of the study participants were retrieved using 
a structured questionnaire. Blood, stool and anthropometric 
(weight, height, age) data were analyzed.

Data collection and laboratory methods
Stool samples: A small amount of stool (1-2 grams) is emulsi-
fied in a tube containing SAF solution for preservation and fix-
ative of the stool, the mixture is then strained through gauze or 
a tea strainer to remove large particles and debris. The strained 
suspension is then transferred into a centrifuge tube and cen-
trifuged at 2000rpm for 1min. After centrifugation, the super-
natant is carefully decanted, leaving behind a pellet of concen-
trated material at the bottom of the tube. The tube is vigorously 
shaken to mix the sediment with ether, and then centrifuged 
again. The supernatant is carefully decanted, leaving behind 
a concentrated sediment at the bottom of the tube. A drop of 
the sediment is placed on a microscope slide, covered with a 
coverslip, and examined under a microscope for the presence 
of parasites, ova, and cysts.

Blood samples: Lancet was used to prick the patient's finger-
tip after cleaning with alcohol swab, 10μl of blood collected 
and examined for the presence of malaria parasite using using 
CareStartsTM Malaria pf (HRP2).

Anthropometric Measurement: Anthropometric indices such as 
weight, height, and age were recorded for each child providing 
stool and blood samples. Weight was measured in kilograms 
(Kg) using a domestic HAMSON bathroom weighing scale. 
The weights of infants (0-12month) were measured by weigh-
ing them together with their mother/caregiver and the mother’s 
weight is deducted from the total weight measured. Height was 
measured using the builders' tape, and age of the children was 
collected from hospital records and their mothers or caregivers.
Questionnaire administration: Information on knowledge, at-
titude, and practice (KAP) of caregivers on parasitic coinfec-
tions, control, prevention, and treatments were documented 
using pretest questionnaire. The same research instrument was 
used to source information on demographic data of caregivers, 
preschoolers, and sanitary and hygiene conditions of house-
holds selected for the study.

Anthropometric/Nutritional Analysis: Nutritional analyses 
were carried out using IBM Height-for-Age (HAZ), Weight 
for- Age (WAZ), Weight for Height (WHZ), and BMI-for-Age 
(BMZ) obtained from weight, height, and age data according 
to WHO Child Growth Standard using the WHO Child Growth 
Standards SPSS Syntax File for SPSS (2007) for children age 
0–5 years and the WHO Reference 2007 SPSS macro package 
(2008) for the data for children of age 6. Children whose HAZ, 
WAZ, and BMZ were above −2 S.D. scores were considered 
normal, and below −2 SD and −3 S.D. scores were considered 
moderately malnourished and severely malnourished, respec-
tively.

Data Analysis: All the data obtained from the survey were en-
tered into Microsoft Excel and analyzed using IBM Statistical 
Package for Social Sciences (SPSS) version 20.0. Descriptive 
statistics were computed for demographic data. 

Results
Demographic Characterization
One thousand and sixty (1060) preschoolers were recruited 
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Figure 1: Categories of coinfections in the study area.

Table 1: Demographic Characteristic of the study group in the communities.

Figure 2:  Coinfections by Sex and Age of the surveyed IP-
SAC.

COM   No                 SEX                                    Age (in months)
  Male Female 0-12 13-24 25-36 37-48 49-60 61-72
Iwoye 133 58(43.61) 75(56.39) 16(12.03) 31(23.31) 26(19.55) 18(13.53) 18(13.53) 24(14.29)
Aro 112 55(49.11) 57(50.89) 18(16.07) 20(17.86) 19(16.96) 16(14.29) 22(11.61) 17(15.18) 
Ara 120 56(46.67) 64(53.33) 15(12.50) 19(15.83) 25(20.83) 20(16.67) 21(17.50) 20(16.67)
Awo 156 76(48.72) 80(51.28) 19(12.18) 34(21.79) 27(17.31) 29(18.59) 18(11.54) 29(18.59)
Iragberi 108 61(56.48) 47(43.52) 15(13.89) 23(21.30) 23(21.30) 18(16.67) 8(7.41) 21(19.44)
Idoo 104 50(40.08) 54(51.92) 10(9.62) 17(16.35) 18(17.31) 14(13.46) 19(16.35) 26(25.00)
Ekuro 94 52(55.32) 42(44.68) 10(10.64) 22(23.40) 13(13.83) 15(15.96) 19(20.21) 15(15.96)
Egbedi 82 39(47.56) 43(52.44) 10(12.20) 19(23.17) 16(19.51) 13(15.85) 11(13.41) 13(15.85)
Ojo 82 42(51.22) 40(48.78) 5(6.10) 12(14.63) 18(21.95) 14(17.07) 16(19.51) 17(20.73)
Alasan 69 27(39.13) 42(60.87) 8(11.59) 14(20.29) 10(14.49) 15(21.74) 9(13.04) 13(18.84)
Total 1060 516 544 126 211 195 172 161 195

and examined for this survey, of which 48.68% were males 
and 51.32% were females. Preschoolers within age bracket 
13-24months old (19.91%) were the highest recruit for this 
study as shown in Table 1 below.

Categories of Coinfections
A total of 405 preschoolers had coinfection of which 66.17% 
had double infection, 30.17% had triple infection while 3.70% 
respondents had more than three parasite infections simultane-
ously as seen in figure 1. Plasmodium falciparum (pf), Ascaris 
lumbricoides (As), Trichuris trichiura (Tt), Hookworm (Hw) 
and Entamoeba histolytica (Eh) were the common co-infecting 
parasites according to the survey.

The highest coinfecting parasite were Pf and As (30.12%), fol-
lowed closely by Pf + As + Tt. (14.81%) and As + Tt. (11.85%) 
respectively. However, no significant difference (p>0.05, 
p=0.210) was observed in parasitic coinfections within the 
communities.  Females (52.59%) were mostly infected with 
coinfection than the males (47.41%), however the result was 
statistically insignificant (p>0.05). Preschoolers within age 
bracket 13-24month old (22.96%) had the highest prevalence 
of coinfection in the study area; but the result showed no sig-
nificant difference (p>0.05) within the age brackets as seen in 

figure 3. 
Prevalence of Malnutrition
The overall prevalence of malnutrition recorded among in-
fants and pre-school aged children in this study was 34.03%, 
23.53%, 24.79%, and 17.65% for underweight, stunting, wast-
ing, and thinness conditions, respectively (Table 2). A total 
of 99(20.80%) of the IPSAC were moderately malnourished 
for underweight. In comparison, 71(14.92%), 75(15.76%), 
and 56(11.76%) were moderately malnourished for stunt-
ing, wasting, and thinness conditions; however, 63(13.23%), 
41(8.61%), 43(9.03%) and 28(5.88%) of the surveyed IPSAC 
had severe underweight, stunting, wasting and thinness con-

ditions respectively. Female IPSAC were more malnourished 
than males in this survey with underweight (52.622% versus 
49.36%), stunting (56.68% versus 47.32%), wasting (58.47% 
versus 41.53%), and thinness (51.19% versus 48.81%) for fe-
males and males respectively.

However, there were no significant differences (p>0.05) in mal-
nutrition indices recorded for sex except for stunting and wast-
ing (p<0.05) conditions. Infant and Pre-School Aged Children 
between age 13-24months 139(29.20%) recorded the highest 
malnourishment among the age groups. There was no signifi-
cant difference (p>0.05) observed in nutritional indices among 
the age categories except for underweight (p>0.000) (Table 3).

Association between Parasitic coinfection and malnutrition
Most malnourished IPSAC were infected with single parasite 
and coinfections, with malnutrition prevalence of 8.64% ver-
sus 40.74% for underweight, 25.89%versus 30.56% for stunt-
ing, 33.05% versus 18.64% for wasting, and 28.57% versus 
20.24% for thinness conditions. However, there was no signifi-
cant difference (p>0.05) observed across the categories. How-
ever, IPSAC infected with coinfections was more malnourished 
for underweight and stunting conditions than IPSAC infected 
with the single parasite. This study also observed that IPSAC 
infected with coinfection were more malnourished than non-
infected IPSAC in the study area for underweight, stunting, 
and thinness conditions with 40.74% versus 38.27% 30.56% 
versus 25.00% and 20.24% versus 14.29%, respectively. How-
ever, no significant differences (p>0.05) were observed (Table 
4).

Infant and Pre-scholars infected with P. falciparum and A. lum-
bricodes simultaneously were malnourished for underweight, 
stunting, wasting, and thinness condition, but no significant 
difference (p>0.05) was observed. Triple and quadruple para-
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Table 2: Nutritional indices (Z-score) of the surveyed IPSAC in the study area (n=476).

Table 3: Nutritional indices (Z-scores) of the IPSAC by sex and age.

Table 4: Nutritional indices (Z-scores) and parasitic infections among IPSAC.

Table 5: Nutritional indices (Z-scores) and Parasitic coinfection among IPSAC in the study area.

 Weight for Age 
(Underweight)

 Height for Age 
(Stunting)

Weight for Height 
(wasting)

BMI for Age 
(Thinness)

Number Examined 395 393 395 398
Number below -2SD 99 71 75 56
%age below -2SD 20.80% 14.92% 15.76% 11.76%
Number below -3SD 63 41 43 28
%age below -3SD 13.23% 8.61% 9.03% 5.88%
Total 162 112 118 84
Total Percentage 34.03% 23.53% 24.79% 17.65%

 Weight for Age Height for Age Weight for Height Body mass index
 162 112 118 84
Single infections     
Number infected 14(8.64) 29(25.89) 39(33.05) 24(28.57)
Not infected 20(12.35) 21(18.15) 32(27.12) 31(36.90)
Total 34(20.99) 50(44.64) 71(60.17) 55(65.48)
p-value 0.049 0.098 0.145 0.587
Coinfections     
Number infected 66(40.74) 34(30.56) 22(18.64) 17(20.24)
Not infected 62(38.27) 28(25.00) 25(21.19) 12(14.29)
Total 128(79.02) 62(55.36) 47(39.83) 29(34.52)
p-value 0.132 0.024 0.037 0.228

Sex Weight for Age Height for Age Weight for Height Body Mass Index Total
Male 80(49.36) 53(47.32) 49(41.53) 41(48.81) 223(46.85)
Female 82(52.62) 59(56.68) 69(58.47) 43(51.19) 253(53.15)
Number malnourished 162 112 118 84 476
p-value 0.308 0.001 0 0.103 0.224
Age (Months)      
0-12 18(11.11) 12(10.71) 11(9.32) 8(9.52) 49(10.29)
13-24 47(29.01) 27(24.11) 41(34.75) 24(28.57) 139(29.20)
25-36 27(16.67) 18(16.07) 18(15.25) 12(14.29) 75(15.76)
37-48 23(14.20) 25(22.32) 17(14.41) 17(20.24) 82(17.23)
49-60 25(15.43) 20(17.86) 17(14.41) 9(10.71) 71(14.92)
61-72 22(13.58) 10(8.92) 14(11.86) 14(16.67) 60(12.61)
Number Malnourished 162 112 118 84 476
p-value 0 0.11 0.48 0.341 0.245

 Weight for Age Height for Age Weight for Height Body Mass Index p-value
Number infected 128 62 47 29  
Double Infections      
Pf + As 33(25.78) 22(35.48) 14(29.79) 9(31.03) 0.668
Pf + Hw 3(2.34) 3(4.84) 3(6.38) 1(3.45) 0.256
Pf + Tt 10(7.81) 6(9.68) 3(6.38) 1(3.45) 0.932
Pf + Eh 4(3.13) 2(3.23) 1(2.13) 0(0.00) 0.562
As + Hw 6(4.69) 5(8.06) 2(4.26) 1(3.45) 0.032
As + Tt 21(16.41) 4(6.45) 3(6.38) 4(13.79) 0.213
Tt + Hw 2(1.56) 2(3.23) 1(2.13) 1(3.45) 0.176
Total 79(61.72) 44(70.97) 26(55.32) 17(58.62) 0.19
Triple infections      
Pf + As + Tt 21(16.41) 7(11.29) 9(19.15) 6(20.69) 0.001
Pf + As + Hw 10(7.81) 2(3.23) 3(6.38) 3(10.34) 0.021
Pf + Hw + Eh 1(0.78) 2(3.23) 2(4.26) 1(3.45) 0.231
Pf + As + Te 4(3.13) 1(1.61) 0(0.00) 0(0.00) 0.875
As + Tt + Hw 3(2.34) 2(3.23) 1(2.13) 1(3.45) 0
As + Tt+ Gl 3(2.34) 1(1.61) 1(2.13) 0(0.00) 0.159
Total 42(32.81) 15(24.19) 17(36.17) 11(37.93) 0.003
Quadruple infections      
Pf + As + Tt + Hw 2(1.56) 1(1.61) 1(2.13) 0(0.00) 0.034
Pf + As + Tt + Eh 5(3.91) 2(3.23) 3(6.38) 1(3.45) 0.129
Total 7(5.47) 3(4.84) 4(8.51) 1(3.45) 0.005



 ijclinmedcasereports.com                                                                                                                                           Volume 44- Issue 1

5

sitic infections were significantly associated (p<0.05) with mal-
nutrition in this study as IPSAC infected with more than two 
parasites were more malnourished for underweight, stunting, 
wasting, and thinness conditions with 32.81% versus 5.47%, 
24.19% versus 4.84%, 36.17% versus 8.51% and 37.93% ver-
sus 3.45% respectively (Table 5). 

Discussion
This current study shows an overall prevalence of 34.03%, 
23.53%, 24.79%, and 17.65% for underweight, stunting, wast-
ing, and thinness as indicators of nutritional status among the 
surveyed IPSAC, this is of great public health concern. The 
prevalence recorded in this study is higher than that reported 
by [17] in a study conducted in Uganda where 5.3% of the 
children examined were underweight, 22.5% were stunted, and 
18.5% were wasted. Studies conducted in Ethiopia, China, and 
India reported higher stunting prevalence of 26.5%, 25.6%, 
and 37% respectively among children [24-26], compared to the 
stunting prevalence in this current study. 

However, the prevalence of 34.03% reported for underweight 
conditions in this study is lower than the report of [27] in Abeo-
kuta, Nigeria, where 56.6% of pre-school children surveyed 
were underweight. The prevalence of underweight reported in 
this study was also low compared to the one reported in other 
countries. Several studies [26,28,29] done in Indian school 
children showed an underweight prevalence of 51.7%, 60.9%, 
and 44%, respectively. The low prevalence of underweight re-
ported in our study may be attributed to the routine deworming 
activities in the communities surveyed as reported by health 
workers and parents/caregivers. This was also reported by 
[30], where it was revealed that regular deworming of children 
could increase weight among the children.

Infectious parasites recorded in the study are Plasmodium 
falciparum, hookworm spp, Ascaris lumbricoides, Trichuris 
trichiura, Entamoeba histolytica, Giardia lamblia, and Taenia 
spp. The prevalence of coinfection is 53.71% (405/754), which 
is high compared to a study undertaken by [31] and [32] in 
coastal Kenya in which the prevalence of 31.80% and 38% of 
the children examined were infected with coinfection. The pre-
dominant double parasitic infections were P. falciparum and A. 
lumbricoides (16.18%), while P. falciparum, T. trichiura, and 
A. lumbricoides (7.95%) were the predominant triple parasitic 
infection recorded in this study. The high prevalence of coin-
fection recorded in this study is in similitude with the findings 
of [32] in Côte d'Ivoire, where school children were infected 
with two or more species concurrently. 

The high rate of co-infection in this present study is an indica-
tion that parasitic infection is endemic in the study area; this 
could be due to relevant environmental factors in the study area 
that favor parasites larva development (climate, adequate soil 
moisture, warm temperature), low socioeconomic status and 
poor hygiene condition of the study area which aid transmis-
sion of parasites. 

Most of the malnourished IPSAC in this study were infected 
with P. falciparum, A. lumbricoides, T. trichiura, and hook-
worm or their combinations compared with non-infected. The 
report also showed that co-infection of malaria and STH infec-
tions are essential predictors for malnutrition. Previous studies 

had found T. trichiura, A. lumbricoides, or their co-infection, 
all associated with malnutrition [29,32,33]. 
Though malnutrition is multi-factorial, it is mostly associat-
ed with socioeconomic status, where the poor in the society 
are more likely to be malnourished. Still, this study has also 
revealed that a right proportion of the malnourished IPSAC 
in this study area were infected with co-infections of P. falci-
parum, A. lumbricoides, T. trichiura, and hookworm. The rea-
son for differences in malnutrition indices between this study 
and other studies may be attributed to differences in parasitic 
prevalence, intensity, and the study participants' age.

Conclusion
This study shows that parasitic coinfections is prevalent in Eg-
bedore LGA, Osun State Southwest, Nigeria, among infants 
and preschoolers. It is a significant public health problem be-
cause it is significantly associated with malnutrition. Hence 
there is a need for improved environmental conditions, includ-
ing adequate water supply, periodic deworming of infants, 
pre-school, and school-aged children. An integrated control 
approach of malaria and STH infections among infants and 
preschool-aged children in endemic areas can play a vital role 
in improving their nutritional status. This study needs further 
investigation.
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