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ABSTRACT 

Orphans and Vulnerable Children (OVC) often face malnutrition and health risks, including malaria and soil-

transmitted helminth (STH) infections. This investigation in Osun State aimed to examine the nutritional status and 

the prevalence of malaria and STH infections among OVC residing in orphanages in Osun State, Nigeria, from June 

to November 2021. Blood and stool samples from 161 children aged 5 to 18 across three orphanages were collected 

and examined for Plasmodium spp and helminth ova using microscopy and the Kato-Katz method, respectively. 

Anthropometric measurements were analyzed based on WHO growth charts. Results showed an overall prevalence 

of 39.1% for malaria and 16.8% for soil-transmitted helminthiasis. Females (48.2%) had a higher malaria prevalence 

than males (34.3%). The prevalence of STH was also slightly higher in females (17.9%) compared to males (16.2%). 

However, no significant association between gender and disease prevalence was observed (p>0.05). Additionally, 13 

(8.8%) children were severely stunted and 6 (10.2%) were severely underweight. Among severely stunted children, 

24 (41.4%) tested positive for malaria and 11 (19.0%) for STH. There were no significant correlations between 

stunting and malaria infection (p=0.808) or stunting and STH (p=0.450). This study reveals a high prevalence of 

malaria, STH, and malnutrition among OVCs, underscoring the urgent need for interventions supported by the 

government such as the distribution of insecticide-treated bed nets, regular deworming programs, improved water, 

sanitation, and hygiene (WASH) services to reduce the burden of helminthic infections, and the provision of 

nutritious diets to improve the health and well-being of children in orphanages. 
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INTRODUCTION 
Malnutrition, malaria, and Soil-Transmitted Helminth 
(STH) infections remain significant contributors to 
morbidity and death in low-income and resource-
limited countries worldwide. In 2019, 8.9% of the global 
population was undernourished, while approximately 
241 million malaria cases were recorded globally 

(Gebreegziabher et al., 2023). Soil-transmitted 
helminths disproportionately affect an estimated 1.5 
billion persons globally (WHO, 2023). The African region 
bears a disproportionate burden of child malnutrition, 
accounting for 45% of child deaths (Akombi et al., 2017) 
and nearly 95% of global malaria cases (WHO, 2022).  
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Malnutrition heightens the risk of infections, illnesses, 
and child mortality by compromising immune defenses 
(Morales et al., 2023). In contrast, infections can 
contribute to undernutrition by diminishing appetite, 
elevating metabolic demands, impairing nutrient 
transport to body tissues, and disrupting gut function, 
thereby hindering nutrient absorption (Katona & 
Katona-Apte., 2008; Gebreegziabher et al., 2023). 
Studies have been done to establish relationship 
between malaria and malnutrition with conflicting 
findings. Some studies have shown that malnutrition 
has no impact on the risk of malaria infection 
(Oldenburg et al., 2018), whereas others found that 
malnutrition increased (Shikur et al., 2016) or 
decreased the risk of malaria (Fillol et al., 2009; 
Alexandre et al., 2015). 
There are about 140 million orphans globally, with 
available data highlighting that the most concerning 
situations are predominantly observed in countries 
across sub-Saharan Africa and South Asia (Cansu, 2020). 
Based on the 2008 Situation Analysis report by the 
Federal Ministry of Women Affairs and Social 
Development (FMWASD, 2008), Nigeria is estimated to 
have approximately 17.5 million OVC, among them 7.3 
million are orphans and this accounts for roughly one-
third of Africa’s total orphan population (FMWASD, 
2008). Childhood malnutrition stands as a significant 
contributor to childhood morbidity and mortality in 
Nigeria. According to Tagurum et al. (2015), over a 
quarter of the OVC examined exhibited mild to 
moderate malnutrition symptoms. Furthermore, nearly 
70 percent of them faced household food insecurity, 
elevating their vulnerability to malnutrition (Tagurum et 
al., 2015). Assessment of nutrition has a cornerstone 
importance in children because growth retardation is 
mainly caused by undernutrition in childhood (Yeganeh 
et al., 2018). Dietary deficits in children during their 
early years of life are primarily caused by undernutrition 
(Ferdoushi et al. 2014). The question of whether OVC 
experience higher rates of undernutrition compared to 
their non-vulnerable counterparts has been a persistent 
area of investigation for researchers with several 
conflicting outcomes. Research conducted in several 
African nations, such as Tanzania, Zimbabwe and Kenya 
revealed that OVC experience higher levels of 
undernutrition compared to non-orphaned and 
vulnerable children (Berr et al., 2021). Specifically, rates 
of undernutrition were significantly elevated among 
OVC, who also exhibited generally poorer health 
indicators (Watts et al., 2007; Braitstein et al., 2013). 
However, a comprehensive analysis of national data 
from 40 Sub-Saharan African countries found no 
significant variations in nutritional status between 
vulnerable and non-vulnerable children under five years 
(Monash et al., 2004). In Nigeria, it is unclear whether 

OVC face higher levels of undernutrition compared to 
non-OVC or how malnutrition impacts the risk of 
malaria and STH infections. Hence, this study aims to 
assess the nutritional status and the impact of 
malnutrition on the risk of malaria and STH among 
orphans and vulnerable children in Osun State, Nigeria. 

MATERIALS AND METHODS 
Study Area 
This cross-sectional study was conducted between 
March and November 2021 at three randomly selected 
registered orphanages in Osun State, southwest Nigeria. 
Two orphanages were located in Osogbo, the state 
capital, while the third was in Ilesha, Ilesha East Local 
Government Area. A total of 161 children between the 
ages of 5 to 15 years comprising of 105 male and 56 
females were selected to participate in the study across 
the three orphanages. 
Ethical Approval 
Approval for the study was granted by the Ethics Review 
Committee of the Osun State Ministry of Health 
(OSHREC/PRS/560T/192). Also, approval and access to 
institutional homes were given by the Ministry of 
Women, Children and Social Affairs, Osun State. Written 
consent and approval were also obtained from the head 
of the institutionalized homes for each child examined. 
In the presence of the orphanage representatives, the 
children's assent was verbally gained and a thumbprint 
on the assent form.  
Nutritional and Anthropometric Assessment 
A structured form was deployed to collect demographic 
information, including the children's names, age, and 
gender. Anthropometric measurements, such as weight 
and height, were also obtained. Weight was measured 
in kilograms (kg) using a manual weighing scale, and 
height was recorded in centimeters (cm) using a 
stadiometer while the children were barefoot. Two 
observers took the measurements independently and 
compared them for accuracy before entering the data 
into the participants' forms. 
Nutritional status was assessed following the World 
Health Organization's Growth Standards for Children 
and Adolescents (WHO, 2009). Various indicators were 
used, including height-for-age (HAZ), weight-for-age 
(WAZ), and body mass index-for-height (BAZ). Children 
whose scores fell below -2 standard deviations (SD) 
were categorized as underweight, and those below -3 
SD were classified as severely underweight. HAZ 
identified stunted children, with a z-score below -2 SD 
indicating stunting and below -3 SD indicating severe 
stunting. BAZ was used to assess children who were 
underweight or obese, with scores above +2 SD and +3 
SD pointing to high weight-for-height, and wasting was 



Sahel Journal of Life Sciences FUDMA 3(1): 521-530, 2024 

Surakat et al.           523 

identified with scores below -2 SD for wasting and below 
-3 SD for severe wasting (WHO 2008, 2009). 
Parasitological examination 
Soil-transmitted helminths 
Each consenting child was provided with a sterile, 
labeled plastic universal container. Fresh stool samples 
from the children were collected during the visit to the 
institutionalized home. The specimens were then 
transported to the laboratory within two hours. The 
Kato-Katz technique was used to analyze the samples, 
following the manufacturer's protocol (Kato-Katz kit, 
Sterlitech Corporation, Kent, WA, USA). 
Malaria test 
A finger prick was performed using a sterile lancet to 
collect 5 microliters of blood from each child with a 
capillary tube. Thick and thin blood smear slides to 
detect the presence of malaria parasites were then 
prepared. The smears were fixed with methanol and 
stained with 10% Giemsa stain and examined under a 
microscope at 100x magnification to check for the 
presence of malaria parasites. This was done according 
to methods described by (Cheesbrough, 2006). 
Data Analysis 
To assess nutritional outcomes and compare them with 
reference standards, data were first input into the WHO 
AnthroPlus software (WHO, 2009). Descriptive statistics 
were used to analyze the nutritional outcomes 
alongside other demographic details. Univariate chi-
square tests were then applied to assess the 
relationships between explanatory variables and the 

outcome categories. Statistical analysis was conducted 
using SPSS version 21, with frequencies and percentages 
calculated for categorical variables. Significant 
associations were identified when p ≤ 0.05 

RESULTS 
Sex and age information of study participants  
A total of 161 children from the three different 
orphanages were enrolled in the study. Each orphanage 
represented a distinct cluster, with differences in both 
the age and gender of the participants. There was no 
significant difference in age and gender across the three 
homes (p.0.05) (Table 1). 
Malnutrition Status of study population using WHO 
child growth standards  
Table 2 presents the nutritional status of the children. 
Among the total number of children samples, 6 (10.2%) 
were classified as severely underweight, 58 (44.6%) as 
severely stunted, and 13 (8.8%) as severely wasted. 
Additionally, 9 (15.3%) were categorized as severely 
overweight and 31 (20.9%) as severely obese. Significant 
deviations in HAZ, WAZ, and BAZ scores were observed 
relative to WHO child growth standards (Figures 1–3). 
Prevalence of undernutrition among OVC 
The prevalence of undernutrition observed in this study 
is high, with overall rates of underweight, stunting, and 
wasting recorded at 15.3%, 59.2%, and 11.5%, 
respectively (Table 3). 

Table 1: Sex and age characteristics of study population 

                    Gender                          Age (in months) 

Clusters N (%) Male (%) Female (%) p-value Mean ±SD Min Max p-value 

1 50 (31.1) 36(72.0) 14(28.0) 0.468 138.3±25.4 72 168 0.192 
2 78 (48.4) 48(61.5) 30(38.5)  130.8±33.1 60 168  
3 33(20.5) 21(63.6) 12(36.4)  123.6±33.6 60 180  
Total 161(100) 105 (65.2) 56(34.8)  131.03±31.2 60 180  

 
Table 2: Malnutrition Status of the study population using WHO child growth standards  

                                          Malnutrition Indicators  

Status  Weight for Age WAZ a 
(%) 

Height for Age HAZb (%) Body Mass Index for Age 
BAZ c (%) 

<-3SD 6(10.2) 58(44.6) 13(8.8) 
<-2SD 3(5.1) 19(14.6) 4(2.7) 
<-1 SD to +1SD 33(55.9) 48(36.9) 33(22.3) 
>+1SD 6(10.2) 4(3.1) 28(18.9) 
>+2SD 2(3.4) 1(0.8) 39(26.4) 
>+3SD 9(15.3) 0(0) 31(20.9) 
Total 59d 130e 148f 

aWAZ: used to identify children with low weight relative to their age, categorized as underweight (<-2SD) or severely 
underweight (<-3SD); bHAZ: identifies children with low height for their age, indicating stunting (<-2SD) or severe 
stunting (<-3SD) due to prolonged malnutrition or frequent illness; cBMI for Age: assesses children with low weight 
for height, indicating wasting (<-2SD), severe wasting (<-3SD), or those with high weight for height, indicating 
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overweight (>+2SD) or obesity (>+3SD); d102 records (88 beyond age limits and 14 with implausible z-scores) were 
excluded from the analysis; e31 implausible z-scores were excluded; f13 implausible z-scores were excluded. 
 

          
Figure 1:  Gender based curves for Height for Age (HAZ) z-scores 
This figure illustrates deviations in growth patterns between female (c) and male (b) distributions compared to the 
WHO growth standard (a). A higher proportion of female children exhibit lower Z-scores than their male 
counterparts. This implies a greater prevalence of stunting among females. 
         

        
       Figure 2:  Gender based curves for Body Mass Index for Age (BAZ) z-scores  
The figure shows deviations in male (b) and female (c) growth distributions from the WHO standard (a). Female 
children tend to have higher Z-scores than males, indicating variations in growth patterns. This implies females having 
a higher BMI Z-scores than males, suggesting that they may have relatively better body mass for their age compared 
to males. 

        
             Fig 3.  Gender based curves for Weight for Age (WAZ) z-scores 
This figure suggests that male children (b) showed to be more underweight compared to the WHO standard (a), while 
female (c) weight distribution is more varied. 
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Table 3. Prevalence of undernutrition among OVC 

Category Type Frequency (%) 

Underweight Mild 3 (5.1) 
 Severe underweight 6 (10.2) 
 Total 9 (15.3) 
Stunting Mild 19 (14.6) 
 Severe stunting 58 (44.6) 
 Total 77 (59.2) 
Wasting Mild 4 (2.7) 
 Severe 13 (8.8) 
 Total 17 (11.5) 

Prevalence of malaria and STH among study 
participants 
The overall prevalence rates were 63 (39.1%) for 
malaria and 27 (16.8%) for STH infections. In malaria 
cases, females exhibited a higher prevalence of 27 
(48.2%) compared to males 36 (34.3%). Similarly, for 
STH infections, females had a slightly higher 
prevalence of 10 (17.9%) compared to 17 (16.2%) in 
males. Although females showed a higher prevalence 
of both malaria and STH infections than males, the 
differences were not statistically significant (p > 0.05) 
for either disease (Table 4). 
The occurrence of malaria and intestinal helminth 
infections in relation to the nutritional status of the 
study participants 
Based on the WAZ index, malaria was detected in 
33.3% of underweight children, while 66.7% of 

overweight children tested positive. None of the 
underweight or severely underweight children tested 
positive for soil-transmitted helminths (STH), whereas 
4 (44.4%) of the overweight children tested positive 
for STH. For stunted children, 24 (41.4%) of the 
severely stunted tested positive for malaria, and 11 
(19.0%) were positive for STH. In contrast, children 
with a high height-for-age score were negative for 
both malaria and STH. For BAZ scores, 2 (15.4%) and 1 
(7.7%) of the severely wasted children were positive 
for malaria and STH, respectively. Among the children 
with a high BAZ score, 14 (45.2%) tested positive for 
malaria, and 7 (22.6%) were positive for STH. BAZ 
index was significantly associated with malaria 
prevalence (p = 0.046), but no significant association 
was observed with STH infection rates (p = 0.811) 
(Table 5).

Table 4: Prevalence of malaria and STH among study participants 

Gender Prevalence of malaria (%) Prevalence of STH (%) 

Male 36 (34.3%) 17 (16.2%) 

Female 27(48.2%), 10 (17.9%) 

Total 63 (39.1%) 27 (16.8%) 

 P value = 1.00 P value = 0.10 

Table 5:  The occurrence of malaria and intestinal helminth infections to the nutritional status of the study 
participants 

Malnutrition 
indicators 

Weight for Age (WAZ)  Height for Age (HAZ) Body Mass Index for Age (BAZ)  

n Malaria 
positives (%) 

STH 
Positives (%) 

n Malaria 
positives (%) 

STH 
Positives (%) 

n Malaria 
positives (%) 

STH 
Positives (%) 

<-3SD 6 0(0) 0(0) 58 24(41.4) 11(19.0) 13 2(15.4) 1(7.7) 
<-2SD 3 1(33.3) 0(0) 19 8(42.1) 2(10.5) 4 1(25.0) 1(25.0) 
<-1 SD to +1SD 33 17(51.5) 4(12.1) 48 19(39.6) 10(20.8) 33 9(27.3) 4(12.1) 
>+1SD 6 2(33.3) 0(0) 4 2(50) 2(50) 28 17(60.7) 5(17.9) 
>+2SD 2 1(50.0) 0(0) 1 1(100) 0(0) 39 16(41.0) 7(17.9) 
>+3SD 9 6(66.7) 4(44.4) 0 0 (0) 0 (0) 31 14(45.2) 7(22.6) 
Total 59 27(45.7) 8(13.5) 130 54(41.5) 25(46.3) 148 59(39.9) 25(16.8) 
  p=0.175 p=0.07  p=0.808 p=0.450  p=0.046 p=0.811 

*Overall Malaria positives: 39.1% (63/161); Overall STH positives: 16.8% (27/161) 
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DISCUSSION 

This study highlights the prevalence of malnutrition 
among vulnerable children living in orphanage homes 
in Osun State, Nigeria. A significant number of the 
children were found to be stunted and overweight, 
demonstrating clear deviations from the World 
Health Organization's child growth standards (WHO, 
2008). According to WHO (2021), malnutrition is a 
significant global health challenge, particularly in 
regions burdened by poverty, limited healthcare 
access, and inadequate infrastructure. The findings of 
this study indicate a significant prevalence of 
undernutrition among children, with rates of 
underweight, stunting, and wasting at 15.3%, 59.2%, 
and 11.5%, respectively. These figures align closely 
with data from Ethiopia, where studies among OVC 
reported underweight, stunting, and wasting 
prevalences of 12.0%, 35.1%, and 4.7% (Berr et al., 
2021). Similarly, another Ethiopian study on orphans 
under five years of age recorded prevalences of 
12.2%, 37.8%, and 21.7% for stunting, wasting, and 
underweight, respectively (Feleke et al., 2021). The 
prevalence of overweight and obesity reported in this 
study is higher than the 7.9% and 1.1% reported by 
Foko et al. (2021). Obesity is an emerging public 
health issue in Africa and Asia, driven by shifts in 
dietary patterns and lifestyle changes (Foko et al., 
2021). The high prevalence of overweight and obesity 
among OVC in this study raises concerns, as it 
substantially increases the risk of chronic diseases 
such as type 2 diabetes, cardiovascular disorders, 
depression, certain cancers, disability, and premature 
mortality (Hruby & Hu, 2015).These findings 
underscore the persistent global challenge of 
undernutrition and obesity among vulnerable 
children, warranting urgent interventions. In Nigeria, 
undernutrition prevalence has remained consistently 
high over the years. For instance, Olanipekun et al. 
(2012) reported 44% stunting and 40% underweight 
in Ibadan, while Hassan et al. (2012) recorded stunting 
and underweight prevalences of 41.2% and 48.7% in 
Kaduna. The observed stunting prevalence of 59.2% in 
this study is exceptionally high. Bisrat & Kulkarni 
(2017) and Wete et al. (2019) in Ethiopia 
demonstrated that children without parents face a 
higher likelihood of stunting. Similarly, earlier findings 
from Zimbabwe highlighted that orphanhood 
significantly increases the risk of stunting (Watts et al., 
2007). Wasting was the least prevalent (11.5%) 
among the three nutritional outcomes. Wasting, or 
acute malnutrition, reflects a significant reduction in 
food intake and/or the impact of illness, leading to 
pronounced depletion of muscle and fat reserves. 

Factors such as poor maternal nutrition, delayed 
breastfeeding initiation beyond six months, 
insufficient or low-quality complementary feeding, 
and nutrient malabsorption due to infections are 
recognized contributors to nutritional deficiencies in 
children (Kramer & Allen, 2015).  
The findings of this study revealed a notably high 
malaria prevalence rate. This prevalence is higher 
than the 23.3% previously reported among children in 
orphanages in Anambra (Oluboyo et al., 2017). 
Environmental differences such as proximity to 
mosquito breeding sites and behavioural differences 
among children could be responsible for the 
differences in prevalence. Observation at the 
orphanages indicated that some sleeping areas for 
children lacked windows and protective window nets, 
which are essential barriers against mosquito entry. 
Additionally, the noticeable lack of insecticide-treated 
bed nets further increases their exposure to mosquito 
bites. Some studies have established a link between 
household size and malaria risk, households having six 
or more children are particularly vulnerable to malaria 
infection (Kabaria et al., 2017). The strain on basic 
infrastructure, common in settings like orphanages as 
observed in this study, can lead to environmental 
neglect, which favors the breeding of mosquitoes and 
increases the risk of malaria transmission (Isiko et al., 
2024).  
The prevalence of malaria was higher among females 
compared to males, though the difference was not 
significant. Similar findings of higher malaria 
prevalence in females have been documented in 
Uganda (Okiring et al., 2022). In contrast, several 
studies in Nigeria (Noland et al., 2014; Dawaki et al., 
2016; Gebretsadik et al., 2018), Mozambique (Temu 
et al., 2012), and Kenya (Brooker et al., 2004) have 
reported a insignificantly higher prevalence among 
males than females, underscoring the heterogeneity 
of malaria transmission risk across genders. The lower 
prevalence observed in males in this study may be 
linked to their frequent engagement in outdoor 
activities, which increases their exposure to mosquito 
bite. This repeated exposure could contribute to the 
development of partial immunity, making them less 
susceptible compared to females (Dawaki et al., 
2016). 
This study identified a 16.7% prevalence of STH, which 
is notably lower than figures reported in previous 
research across Nigeria, such as 69.9% by Idowu et al. 
(2022), 78% by Taiwo et al. (2017) and 39.3% by 
Omitola et al. (2016). The reduced prevalence 
observed in this study may be attributed to the 
availability of water, sanitation, and hygiene (WASH) 
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facilities in the orphanages, which reduced the risk of 
STH infections. However, the presence of STH 
infections could be linked to behaviors such as 
children consuming food picked from the ground and 
walking barefoot, which increases exposure to STH. 
Furthermore, large number of children in such 
settings can undermine efforts to control infections, 
as individuals with high parasite loads may serve as 
sources of reinfection within the orphanages (Kattula 
et al., 2014).  
Females also had a higher prevalence of STH (17.9%) 
compared to males (16.2%), although the difference 
was not significant (p > 0.05). Conversely, studies by 
Omitola et al. (2016) and Idowu et al. (2022) reported 
a greater prevalence of STH in males than females, but 
these differences were also insignificant.  
In this study, children with relatively better nutritional 
indices generally showed a higher prevalence of 
malaria compared to those who were underweight or 
wasted, except in the case of stunting, where stunted 
children exhibited a higher malaria prevalence. 
However, these differences were not statistically 
significant. This indicates that malaria prevalence in 
this study is more likely driven by behavioral factors, 
such as outdoor activities, and environmental 
conditions, including the presence of breeding sites, 
rather than nutritional status. The lack of a significant 
relationship between malaria infection and weight-
for-age (WAZ) reported in this study aligns with the 
findings of Ayana et al. (2015) in Ethiopia and Kateera 
et al. (2015) in Rwanda. Additionally, the relationship 
between stunting and malaria has been widely 
studied, with conflicting findings. Das et al. (2018), in 
a systematic review, reported that 15 studies linked 
stunting to an increased risk of malaria, while 11 
studies found no association. This variability 
underscores the complexity of the interaction 
between nutritional status and malaria infection. The 
same trend observed with malaria prevalence was 
also observed with STH, where children with better 
nutritional indices had higher prevalence of STH than 
malnourished children. Severe malnourished children 
showed a low prevalence of both malaria and STH 
infections. This may be due to reduced exposure, as 
severely malnourished children often experience 
mobility or social restrictions that limit their 
interaction with environments conducive to infection 
transmission. 
This study offers important insights into the 
prevalence and distribution of malaria and STH 
infections among orphaned and vulnerable children, 
as well as their association with nutritional status. The 
combined burden of malaria, intestinal helminths, 

and malnutrition among OVC is particularly 
concerning because it creates a vicious cycle of 
terrible health outcomes and heightened vulnerability 
for these vulnerable populations. These results 
highlight the need for integrated control programs to 
address both infectious diseases and malnutrition in 
orphanages. 
However, it is important to note that this study had 
some limitations due to its small sample size and 
cross-sectional design, which may have limited our 
ability to establish causality between observed 
associations. Future research with larger sample sizes 
and longitudinal designs may offer a better insight 
into how malaria, STH, and nutrition interact in OVC's. 

CONCLUSION 
This study reveals a high prevalence of malaria, soil-
transmitted helminth infections, and malnutrition 
among OVCs, underscoring the urgent need for 
interventions supported by the government such as 
the distribution of insecticide-treated bed nets, 
regular deworming programs, improved water, 
sanitation, and hygiene (WASH) services to reduce the 
burden of helminth infections, and the provision of 
nutritious diets to improve the health and well-being 
of children in orphanages. 
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