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Abstract 
Malnutrition has been reported as a major factor contributing to the poor 
outcome of effective ART in HIV infection. This study aimed to describe the 
relationship between the nutritional status and virological outcome of the child-
ren attending the antiretroviral clinic at University College Hospital (UCH) 
Ibadan, Nigeria. Among the 159 (55.3% males and 44.7% females) children 
studied, almost half (42.8%) were orphans and the majority 56.6% were aged 
120 - 180 months old. More than half (74.2%) had achieved viral suppression 
and significant associations were observed between viral load and stunting as 
well as between CD4 count and the age of the children (P < 0.05). The preva-
lence of stunting, wasting, and underweight was 27.7%, 9.4%, and 13.6% re-
spectively. These indices reinforce the need for nutrition education and the 
provision of food supplements to improve the nutritional status of children 
infected with HIV. 
 

Keywords 
Dietary Pattern, Nutritional Status, HIV, Children, Nutrient Intake 

 

1. Introduction 

Childhood and adolescence is a time of active growth in terms of physical size, 
mental, emotional and psychological development. Malnutrition is one of the 
major public health challenges in developing countries and may predispose one 
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to infections. Populations mostly affected are infants and young children due to 
their increased nutritional needs to support growth and development [1]. Re-
ducing childhood undernutrition remains a major challenge in all regions and 
especially among middle income and low income countries. Malnutrition is a com- 
mon complication of HIV [2] and a significant cause of childhood morbidity 
and mortality (alone and in combination with other illnesses in sub Saharan Africa 
[3]. An estimated 2.5% of all child deaths are associated with HIV infection and 
Africa is the region largely affected, with 5% of all child deaths associated with 
HIV infection [4]. Nigeria accounted for 59% of all new child HIV infections in 
west and central Africa in 2016 [5]. The interaction between malnutrition and 
HIV infection is complicated but it may place additional stress on an already 
weakened immune system and may complicate the treatment of the disease by 
affecting the ability of the intestinal tract to absorb drugs and also the ability to 
absorb various nutrients [2]. Malnutrition places a high demand on the bodies 
and immune system of the children. Introduction of antiretroviral therapy (ART) 
has reduced the mortality rates globally [6] through suppression of viral replica-
tion and HIV disease progression among patients receiving ART. However anti-
retroviral therapy access, particularly among children is still lagging. In addition, 
many of the low- and middle-income countries still face significant challenges, 
including higher mortality in the first few months following the initiation of 
ART [7] [8]. ART has improved the survival of HIV-infected children but there 
is still an increasing challenge of managing various aspects of the care of these 
children and nutrition is one of the most important aspects. Immediate initia-
tion of ART is recommended and has improved the overall prognosis of HIV 
infection. In Nigeria, it is evident that malnutrition is still a major public health 
problem among young children due to the poor socioeconomic status (poverty 
and poor educational background) of their parents, and thus, there is a need for 
better nutrition of the Nigerian child [9]. Nutritional status and immunological 
competence are among the most important determinants of morbidity and mor-
tality. In 2018, the UNAIDS [5] estimated that there were about 37.9 million (32.7 
million - 44.0 million) people living with HIV 36.2 million adults and about 1.7 
million (1.3 million - 2.2 million) children (<15 years). Nigeria currently has the 
largest burden of paediatric HIV infection in the world, with an estimated 321,000 
children living with the human immunodeficiency virus (HIV) in Nigeria as at 
2010 [10]. The study was therefore designed to provide baseline information on 
the health and nutritional status of the target group, by determining the correla-
tion between the nutritional status and virological outcomes of children living 
with HIV in the study location.  

2. Methods 
2.1. Study Population  

The study was a hospital based cross sectional study among children 0 - 15 years 
who attended the children out-patient HIV clinic of the department of Paedia-
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trics, University College Hospital (UCH) between January to March 2020. At 
each visit, the children are examined by a physician, undergo adherence and nu-
trition counselling and receive ARV refills. The children were recruited consecu-
tively. Children HIV+ (male and female) that were (0 - 15) years who attended 
anti retroviral clinic and who’s parents volunteered to partake in the study 
were included. Lack of consent from the child’s caregiver and children with 
any on-going febrile illness or history suggestive of other systemic disease such 
as hepatitis or tuberculosis was the exclusion criteria. Data on the socio demo-
graphic, immunologic, clinical, anthropometric status and ART regimen were 
collected.  

2.2. Anthropometric and Biochemical Measurements 

The height of children 0 - 23 months were measured using an infantometer scale 
(model: Seca417 mobile infantometer). Children 2 - 15 year’s height and weight 
were measured using a combined anthropometric scale and stadiometer (model 
no: ZT-120). Weights and heights were taken to the nearest 0.1 kg and 0.1 cm 
respectively. A MUAC tape was wrapped around the arm at the midpoint mark 
to measure the mid upper arm circumference of children 0 - 5 years, measure-
ments were taken to the nearest 0.1 centimetre. The Z-scores for weight, height 
and mid-upper arm circumference were computed based on the child’s age and 
gender using the WHO Anthro and Anthro-plus software. HIV infection was 
diagnosed using HIV antibody assay by ELISA and western blot and for children 
under 18 months of age, HIV DNA detected by PCR. HIV viral load tests were 
done using COBAS® AmpliPrep/COBAS® TaqMan® HIV-1 test, v2.0. Absolute 
CD4 count tests were done using the Sysmex Partec® Cyflow counter 11 flow 
cytometer and followed WHO laboratory guidelines for enumerating CD4 T-lym- 
phocytes in the context of HIV.  

2.3. Definitions 

Stunting, wasting and underweight were defined as height-for-age z-score (HAZ), 
weight-for-height (WHZ) and weight-for-age z-score (WAZ) lower than—2 stan-
dard deviations (SD) respectively. Wasting was calculated using (WHZ) for child-
ren under five years of age, and body-mass-index-for-age z-score (BAZ) for child-
ren aged above five years. Immunodeficiency for age was defined following WHO 
immunological classification for children with established HIV infection where 
mild and insignificant immunodeficiency was % CD4+ > 30 among children 
younger than 12 months, >25 among children 12 - 35 months or >20 in children 
over 36 months and CD4 count >350 per mm3 in older children. 

2.4. Statistics 

Frequencies and percentages were used to summarize the data. The weight-for- 
height, height-for-age, and weight-for-age z-scores were calculated using the 
WHO anthro for children under 5 years and anthro-plus software for children 
above 5 years. The Anthropometric status was categorized using the WHO (2006) 
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reference standards. The prevalence of stunting, underweight, and wasting was 
calculated for the different age groups and genders, and the severity was classi-
fied based on z-scores. Differences in the proportions of wasting, stunting, and 
underweight between the boys and girls and at various ages were tested using the 
chi-square test. Pearson’s correlation was used to test the association between 
nutritional status (HAZ) and other dependent variables. Other studies show that 
age, gender, stunting, viral load, CD4 count, and immunological classifications 
have been shown to confound stunting and so we adjusted for it. Regression 
analyses were done to determine the association between the independent va-
riables and the confounding factors. Nutritional status (HAZ) among the child-
ren was studied using linear mixed models with an unstructured variance-cova- 
riance matrix. Associations between CD4 count, viral load, and HAZ were tested 
using regression models with age, gender, stunting, viral load, CD4 count, and 
immunological classifications considered as potential adjustment variables. All 
analyses were conducted using statistical package for social sciences (SPSS) ver-
sion 22. A P value of <0.05 was considered statistically significant. 

2.5. Ethical Considerations 

Informed written consent was obtained from parents or guardians of all partici-
pant children. In addition, informed oral assent was obtained from children that 
were 7 years or older at the time of the study. The study was approved by the In-
stitutional Review Board of the Joint University of Ibadan and University Col-
lege Hospital, Ibadan with registration number UI/EC/19/0475. 

3. Results and Discussion 
3.1. Description of the Sample 

In this survey 159 HIV+ children aged 0 - 15 years old were studied and were re-
ceiving ART. Descriptive characteristics of the sample are summarized in Table 
1. The mean age at the survey was 10.5 (standard deviation 3.4), with 56.6% of 
the children above 10 years of age. Less than half (42.1%) of the children were 
orphans out of which 21.4% were maternal orphans, 10.1% paternal and 10.7% 
were double orphans.  

Majority (37.1%) of the children had been receiving Antiretroviral Treatment 
for 5 - 9 years. Most (71.7%) of the children were on first line while 28.3% were 
on the second line of ART. No significant difference was observed between the 
children’s duration of ART and their gender (P > 0.05). A few (10.3%) of the 
children had immuno deficiency with CD4+ count (%) less than 15%, not many 
(19.9%) had moderate immuno deficiency while 69.9% had no damage to their 
immune system. Also, there was no significant difference between gender and 
immuno deficiency among the children (P > 0.05). More than two-third (74.2%) 
of the children had achieved viral suppression while 25.8% had not yet achieved 
it. Sixty one percent of the children were on treatment for more than 5 years, 
and in 74.2% the viral load was undetectable (Table 2). 
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Table 1. Demographic and clinical characteristics of the HIV-infected children attending 
UCH, Ibadan in 2020 (N = 159). 

Variables Categories N % 

Total children  159 100.0 

Sex    

 Male 88 55.3 

 Female 71 44.7 

Age in months    

 0 - 59 months 15 9.4 

 60 - 119 months 54 34.0 

 ≥120 months 90 56.6 

Orphan hood status    

 Maternal 34 21.4 

 Paternal 17 10.7 

 Double 17 10.7 

 None 91 57.2 

Child’s Primary caregiver    

 Parents 119 74.8 

 Grandparents 31 19.5 

 Other family parents 9 5.7 

 
Table 2. Clinical characteristics of the HIV-infected children attending UCH, Ibadan in 
2020 (N = 159). 

Variables Categories N % 

Duration of ART    

 <1 year 10 6.3 

 1 - 4 years 52 32.7 

 5 - 9 years 59 37.1 

 ≥10 years 38 23.9 

Type of ART    

 First line 114 71.7 

 Second line 45 28.3 

Viral load    

 <1000 copies/ml 118 74.2 

 >1000 copies/ml 41 25.8 

Length of viral suppression    

 <1 year 14 11.8 

 1 - 4 years 59 50.0 

 5 - 9 years 35 29.7 

 ≥10 years 10 8.5 
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Continued 

Immunological stage    

 No immuno-deficiency 129 81.1 

 Mild immuno-deficiency 12 7.5 

 Advanced immuno-deficiency 11 6.9 

 Severe Immuno-deficiency 7 4.4 

Duration of ART    

 <5 years 62 39.0 

 >5 years 97 61.0 

3.2. Nutritional Status 

Of the 159 children, 27.7% were stunted, 14.4% were wasted, and 13.6% were 
underweight (Table 3). Stunting was more prevalent in male (17.0%) and in 
children 10 years and above (22%). Wasting was higher in female children 
(8.1%) and more in children 10 years and above. Underweight was more preva-
lent in children 5 - 9 years old. Children 120 - 180 months showed the highest 
incidence of stunting (22.0%). A significant difference was observed between 
children’s height for age and their age in months (P < 0.05). However no signifi-
cant difference was observed between weight for age, height for age and BMI for 
age of the children. 

3.3. Associations between Stunting, Viral Load and CD4+ Count 

Table 4 & Table 5 showed the association between stunting, viral load and CD4+ 
count using age and gender as covariates. There was a significant association (P 
< 0.05) between the viral load and the Height-for-age Z-scores of children stu-
died. There was also a significant association (P < 0.05) between the CD4+ 
counts and age in months of the children.  

3.4. Discussion 

This study aimed to determine the relationship between the nutritional status 
and virological outcome of the children (0 - 15 years) attending the antiretroviral 
clinic at University College Hospital (UCH) Ibadan, Oyo State, Nigeria. Global-
ly, it is estimated that 2.5% of all child deaths are associated with HIV infection 
and Africa remains the region most heavily affected, with 5% of all child deaths 
associated with HIV infection [11]. Nigeria accounted for 59% of all new child 
HIV infections in the west and central Africa in 2016 [5]. Less than half (42.1%) 
of the children were orphans out of which 21.4% were maternal orphans, 10.1% 
were paternal and 10.7% were double orphans. This is in agreement with a study 
by Oladokun et al. [12]. They attributed the increase to the fact that women are 
more likely than men to be infected by HIV and have a more progressive disease. 
The majority of Orphans in this study were still being cared for by members of 
their family, either by a living parent or grandparents. This was a similar trend  
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Table 3. Prevalence of nutritional indicators by sex and age (N = 159). 

 Stunted (%) Wasted (%) Underweight (%) 

Sex    

Male 17.0 6.3 6.1 

Female 10.7 8.1 7.5 

p-value 0.430 0.425 0.309 

Age    

0 - 59 months 1.9 - 3.0 

60 - 119 months 3.7 3.1 10.6 

≥120 months 22.0 11.3 - 

p-value 0.003 0.169 0.696 

 
Table 4. Associations between stunting, viral load and CD4+ count. 

Regression model 

HAZ 
X1 

Gender 
X2 

Age in months 
X3 

β SE (β) P-value Β SE (β) P-value Β SE (β) P-value R2 (adjusted) 

Viral load −0.196 0.090 0.022a −0.125 0.003 0.136 0.109 0.260 0.175 0.025 

CD4+ count 0.149 0.017 0.074 −0.004 0.050 0.960 −0.178 0.001 0.031a 0.054 

aThe mean z-scores for different nutritional parameters were compared and the differences were found statistically insignificant 
(P > 0.05). 

 
Table 5. Mean differences between nutritional status and viral suppression among respondents. 

Variable Weight for Age Height for Age Weight for Height BMI for Age 

 Mean (Z-scores) Mean (Z-scores) Mean (Z-scores) Mean (Z-scores) 

Virally Suppressed −0.47 −1.18 0.57 −0.48 

Not virally suppressed −0.60 −1.49 0.77 −0.62 

p-value 0.725 0.271 0.793 0.588 

 
in many African countries where children living with HIV largely depend on 
their family system [13]. The trend of these children being absorbed into their 
extended families was better suited for their emotional and perhaps nutritional 
wellbeing than institutional care. There is perhaps also the need to develop psy-
cho social support programs for CLHIV in addition to strengthening family 
support. 

Viral suppression was defined as any viral load greater than 1000 cp/ml. This 
definition is in accordance with WHO recommendations in countries with li-
mited resources [14]. This is similar to previous reports by Fokam et al., [15], 
these findings suggests that achieving the third pillar of the 90-90-90 is possible 
and could be reinforced with adequate nutrition in the frame of an effective ART 
[16].  

https://doi.org/10.4236/fns.2021.1211080


C. Okafor et al. 
 

 

DOI: 10.4236/fns.2021.1211080 1095 Food and Nutrition Sciences 
 

Anthropometric measurement involves the measurement of body physical di-
mensions which are significant determinants of health and diseases. Good nutri-
tional status is important for the optimal outcome of effective ART among child-
ren. Stunting prevalence in this study was 27.7% which is lower than the report 
of a similar study [17]. Being underweight is an indication of poor energy re-
serve and a predisposing factor for infection. Akorede and Abiola [18] con-
cluded that since the nutritional status has a lot of effect on the future then ade-
quate care should be given to the children at that tender age and the only way to 
achieve this, is more nutrition education for the mothers, most especially on the 
proper care of the children. The levels of stunting observed among the children 
(17.0% males, 10.7% females) agree with studies carried out by Fagbamigbe et al. 
[17] in which they reported that males had a higher preponderance to be stunted. 
Similar studies by [19] [20] show that boys were more stunted, wasted, and un-
derweight in comparison with the girls. However, in [21] study on assessment of 
nutritional status and associated factors reported that there were no consistent 
differences between sexes regarding the occurrence of stunting but a higher pre-
valence of wasting and underweight was seen among the males. 

It has been shown that deficiencies of nutrients may affect the immune func-
tion in ways that may influence viral expression and replication, which further 
affect the progression of HIV disease and mortality of the patient [22]. HIV 
gradually weakens a patient’s immunity by attacking CD4 T-cells, resulting in 
the development of opportunistic infections [23]. Studies have confirmed that 
nutrient deficiencies are associated with immune dysfunction and accelerated 
progression to AIDS [24] [25]. Many factors, especially proper nutrition, can 
help decrease the severity of immunosuppression [26]. About 18.8% of the child-
ren had some form of immuno deficiency and this has been reported to be re-
lated to the late diagnosis of the HIV infection [27]. In this study, there were as-
sociations found between viral load and stunting and also between the age of the 
children and their CD4+ counts.  

4. Conclusion 

This study has shown that about three-quarters of the children had achieved vir-
al suppression. The prevalence of stunting, wasting, and underweight among the 
children was 27.7%, 9.4%, and 13.6% respectively. Stunting was observed among 
the children and was more prevalent among the males than females. A signifi-
cant association was observed between the viral load and stunting and also be-
tween CD4 count and the age of the children (P < 0.05). These indices reinforce 
the need for nutrition education and the provision of food supplements to im-
prove the nutritional status of children infected with HIV. 
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