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ABSTRACT

There is a strong link between HIV and malnutrition. Malnutrition rates among HIV-infected
children are reported to be high in most African countries. Under-nutrition or inadequate nutrition
in HIV-exposed individuals increases the risk of mother-to-child transmission of HIV because all
aspects of immune function are suppressed. High rates of malnutrition among HIV-infected
children have been reported in sub-Saharan Africa. Child age is an important factor influencing the
nutritional status of HIV-infected children. Poor maternal/caregiver education is an indicator of
malnutrition in HIV-exposed children. Marital status of primary caregivers has been described as
one of the factors influencing the nutritional status of children. Low maternal income is associated
with malnutrition in HIV-infected and uninfected children
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INTRODUCTION

Nutrition was first described as a clinical entity in the 1930s. Cecily Williams identified African
children aged 6 months to her 4 years with a disorder characterized by diarrhea, irritability, skin
and hair changes, and swelling of the extremities. She first published it under the headings
'Deficiency’, then 'Nutritional disease’, 'Kwashiorkor' and 'Malnutrition' (Rijpma, 1996). Some had
reported the symptoms of malnutrition in tropical Africa before Cecily Williams, but she was the
first to integrate them into clinical reality on the basis of etiological considerations died in the year.
It was the highest rate, most severe and most prevalent malnutrition. The most severe and prevalent
malnutrition. In many places, up to half the children were unlikely to live to the age of five (Rijma,
1996).

There is a strong association between HIV and malnutrition (Ivers et al., 2010). Severe wasting,
also called 'thin disease', was one of the first recognized symptoms of HIV infection and was first
reported in Africa in the early 1980s (Mbori and Kieffer, 2006). Various studies have shown that
4,444 of her HIV-infected and uninfected children are at increased risk of malnutrition (Wambura
and Marnane, 2019). High rates of malnutrition among HIV-infected children have been reported
in most African countries (Chalashika et al., 2017; McHenry et al., 2019).

Prevalence of under nutrition among HIV-exposed uninfected children

Poor or inadequate diets in HIV-exposed individuals increase the risk of mother-to-child
transmission of HIV by suppressing all aspects of immune function (Beyene et al., 2018; Seyoum,
2016; Sashindran and Thakur, 2020). The prevalence and factors associated with malnutrition in
children born to HIV-positive mothers vary widely by region (Madekwe et al., 2022; Odo et al.,
2020).

Dara and her colleagues (2018) reported that in a retrospective cohort study of HIV-exposed
uninfected infants and HIV-unexposed control infants born at Montefiore Medical Center in New
York City, HIV-exposed Infected children whose birth weight was People who are not infected
and have not been exposed (Nerilla, 2013). Comparing anthropometric results in a group of HIV-
free and uninfected children under 2 years of age conducted at the University of Miami, USA, with
similar results in HIV-uninfected children. Did. Long-term observational studies comparing groups
found no differences. Anthropometric measurements between HIV-exposed, uninfected infants and
unexposed, uninfected counterparts.

In sub-Saharan Africa, studies report high rates of malnutrition among HIV-infected children. In
Botswana, charashika et al. (2017) compared nutritional status, dietary habits, and determinants of
nutritional status in HIV-infected and uninfected children with HIV-uninfected and uninfected
children, and compared HIV-infected children found that children with and without infection were
more likely to be underweight (15.6% vs. 6.9%). %) were stunted (15.6% vs 7.3%), but not in vain
compared to unexposed and uninfected controls. According to a prospective study by Rossouw et
al. (2016), aimed to assess the dietary and nutritional status of HIV-uninfected and HIV-free



children during the first two years of life. Uninfected children without HIV had poorer
anthropometric measurements than uninfected children.

In East Africa, Chepkorir et al. (2016) in a cross-sectional study done in a referral mission hospital
in Bomet County in Kenya found a prevalence of 38.1 %, 19.5 % and 39 % for stunting, wasting,
and underweight respectively. In Western Kenya, Megan et al. (2019) did a retrospective chart
review of HIV-infected and HIV-exposed uninfected children and found that 45.0% of HIV-
exposed uninfected children were stunted, 5.1% were wasted, and 14.8% were underweight. In
Mukuru Slums in Nairobi, Nduta and Marnane (2019), in a retrospective cohort study reported
stunting as the commonest form of under nutrition (38.9%) among HIV-exposed infants, wasting
and underweight were observed respectively with 5.6% and 24.4%. In Rwanda, according to a
cohort study done by Lane and colleagues (2019) most of the HIVV-exposed uninfected children
had a normal nutritional assessment. The mean WLZ was 0.53, and mean length-for-age z-score
(LAZ) was —1.14 over the first 2 years of life; stunting, wasting and underweight was 13.4%, 0.7%,
4.1% respectively.

Factors associated with under nutrition among HIV-exposed children
The recognition of factors that affect nutritional status of HIV-exposed children is among the
mainstays in reducing the prevalence of under nutrition.

Sociodemographic factors

The age of the child is an important factor that can affect the nutritional status of a HIVV-exposed
child. A cohort study done by Mofenson et al. (2019) in Brazil and South Africa evaluated 1,000
HIV-exposed uninfected infants found that under nutrition, especially stunting, peaked at one
month of age. Magadi (2011) reported that the peak age for undernutrition among HIV-exposed
uninfected children living in sub-Saharan Africa is one year. In Tanzania, Mcdonald and
colleagues (2013) found a median time to first episode of stunting, wasting, and underweight was
8.7, 7.2, and 7.0 months respectively.

Studies have found that there is a higher prevalence of under nutrition among HIV-exposed male
when compared to female children (Condo et al., 2015; Magadi, 2011; Nduta and Marnane, 2019).
However, other studies did not find any anthropometric difference between boys and girls
(Chalashika et al., 2017; McHenry et al., 2019; Sobze et al., 2014).

Lower level of mother/caregiver’s education is a predictor of under nutrition among HIV-exposed
children. HIV-exposed children born to mother with low level of education are more likely to be
undernourished (Chalashika et al., 2017; McHenry et al., 2019).

The family size influences the feeding practices at the household level and therefore affects the
nutritional status of children (Gebreyesus et al., 2018). Increased number of siblings leads to
household food insecurity and is recognized to be associated with under nutrition among HIV-
exposed uninfected children (Chalashika et al., 2017).

The marital status of the primary caregiver has been described as one of the factors affecting the
nutritional status of the child. Muhangi and colleagues (2013) reported a higher prevalence of under
nutrition among children born to single mothers. However, Chalashika and colleagues (2017) did



not find any association between primary caregiver’s marital status and under nutrition among
HIV-exposed uninfected infant.

Low maternal income has been associated with under nutrition among HIV-exposed uninfected
children (Chepkorir et al., 2016; Kamenju et al., 2017; Muhangi et al., 2013). In contrast, a cross-
sectional study conducted in Southern Ethiopia by Haile and colleagues (2015) reported that
maternal monthly income was not associated with under nutrition.

Medical factors

Most HIV-exposed uninfected infants have a low birth weight and show a pattern of slightly
accelerated growth in the first 2 years of life (Dara et al., 2018). Chalashika et al. (2017) reported
that a higher birth weight among HIV-exposed uninfected children was negatively associated with
being underweight; Each 1 kg increase in weight reduced the risk of being underweight by 82%.
Similar findings were reported by Mcdonald et al.(2013) in Tanzania.

Studies have reported that an increased morbidity is associated with under nutrition among HIV-
exposed infants (Bailey et al., 1999; Chalashika et al., 2017; Mcgrath et al., 2012). Chepkorir et
al.(2016) reported that a recent history of morbidity does not increase the risk of stunting as well
as underweight. Chalashika et al. (2017) found that infections in infants, especially diarrhoea,
accounted for the increased risk of stunting in HIV-Exposed uninfected compared to HIV-
unexposed uninfected infants. However, Mcdonald et al. (2013) in their study reported that the
number of cumulative episodes of diarrhoea, fever, common cold, vomiting, loss of appetite, and
cough were not significantly associated with the risk of stunting.

Maternal nutritional status is correlated to under nutrition among HIV-exposed infants (Lane et al.,
2019; Mcdonald et al., 2013). However, Kamenju et al. (2018) in a prospective study aiming to
measure complementary feeding and to determine its association with nutritional status among
HIV-exposed infants followed from 6 to 24 months of age in Dares Salaam found no relationship
between maternal nutritional status and under nutrition among HIV-exposed uninfected children.
Similar results were also reported by Haile and colleagues (2015) in Southern Ethiopia.

Feeding practices

Feeding practices of children born to HIV infected mothers should support the greatest likelihood
of HIV-free survival of children and not harm the health of mothers (WHO, 2010). The World
Health Organization (2008) has established indicators for assessing feeding practices among infant
and young children. These include early initiation of breastfeeding within 1 hour from birth,
exclusive breastfeeding during the first 6 months, continued breastfeeding at 1 year, introduction
of solid, semi-solid or soft foods at 6 months of life, minimum dietary diversity, minimum meal
frequency, minimum acceptable diet and consumption of iron-rich or iron-fortified foods.

The WHO recommends exclusive breastfeeding for the first 6 months after birth, introduction of
appropriate complementary foods thereafter, and continued breastfeeding least up to 12 months of
age (WHO, 2016). Exclusively breastfed HIV-exposed infants are less likely to develop under
nutrition when compared to those on mixed feeding methods (Chepkorir et al., 2016). However,
mixed feeding is common among HIV-exposed children (Negash et al., 2019; Rossouw et al.,
2016; West et al., 2019).

Chalashika et al. (2017) reported that HIV-exposed uninfected children were less likely to be
breastfed after 12 months compared to their HIV-unexposed uninfected counterparts. Similar



findings have been reported by Muhangi et al. (2013) in Uganda where HIV-exposed uninfected
children had a shorted average breastfeeding duration compared to HIV-unexposed infants (mean
7.80 months versus 16.73 months).

The dietary diversity minimum score was developed to assess dietary diversity as part of infant
feeding practices. If the score is 4 or above, the diet is changing (WHO and UNICEF, 2017).
According to a study by Haile et al. (2015), her 65.6% of HIV-exposed but uninfected children had
not consumed the recommended number of food groups in the previous 24 hours. Bottle-fed infants
had an average nutritional diversity score of 2.12, while non-bottle-fed infants had a mean nutrient
diversity score of 3.73. In a study by Eubalev et al. (2018), only 25.5% of her HIV-infected and
uninfected children received the optimal supplement. Chalashika et al. established a link between
malnutrition and minimum diversity scores (2017) found that lower scores on dietary diversity in
HIV-exposed but uninfected children were not significantly associated with increased risk of
malnutrition.

The World Health Organization (2008) recommends that breastfed infants aged 6-8 months should
receive at least 2 feedings and breastfed children aged 9-23 months should receive 3 doses of breast
milk. We recommend a minimum of 4 feedings for unnursed children aged 6-23 months. Haile etc.
(2015) reported that HIV-infected but uninfected children ate less frequently. Most of the HIV-
uninfected, uninfected children (53.3%) had not received complementary foods frequently enough
in the previous 24 hours. Mean 24-hour meal time scores were higher in bottle-fed infants than in
non-bottle-fed infants (2.79 vs. 2.15). Eubalev et al. (2018) reported that 70.7% of HIV-infected
and uninfected children ate at recommended meal frequencies.

CONCLUSION

There is a strong association between HIV and malnutrition. Malnutrition rates among HIV-
infected children are reported to be high in most African countries. Poor or inappropriate diets in
HIV-exposed individuals increase the risk of mother-to-child transmission of HIV, as all aspects
of immune function are suppressed. In sub-Saharan Africa, studies report high rates of malnutrition
among HIV-infected children.

REFERENCES

Bailey, R. C., Kamenga, M. C., Nsuami, M. J., & St, M. E. (1999). Growth of children according
to maternal and child HIV , immunological and disease characteristics : a prospective cohort
study in Kinshasa , Democratic Republic of Congo, 532-540.

Beyene, G. A., Dadi, L. S., & Mogas, S. B. (2018). Determinants of HIV infection among
children born to mothers on prevention of mother to child transmission program of HIV in
Addis Ababa , Ethiopia : a case control study. BMC Emergency Medicine, 18(238), 1-10.

Chalashika, P., Essex, C., Mellor, D., & Swift, J. A. (2017). Birthweight , HIV exposure and
infant feeding as predictors of malnutrition in Botswanan infants, 2015(1), 1-12.

Chepkorir, P., Ogada, I. A., Steenbeek, A., Odinga, G., & Mwachiro, M. M. (2016). Do the
feeding practices and nutrition status among HIV-exposed infants less than 6 months of age
follow the recommended guidelines in Bomet County , Kenya ? BMC Nutrition, 1-9.



Condo, J. U., Gage, A., Mock, N., Rice, J., & Greiner, T. (2015). Sex differences in nutritional
status of HIV-exposed children in Rwanda : a longitudinal study, 20(1), 17-23.

Dara, J. S., Hanna, D. B., Anastos, K., Wright, R., & Herold, B. C. (2018). Low Birth Weight in
Human Immunodeficiency Virus — Exposed Uninfected Infants in Bronx , New York, 7.

Esubalew, F., Atenafu, A., & Abebe, Z. (2018). Clinical Nutrition ESPEN Feeding practices
according to the WHO- recommendations for HIV exposed children in northwest Ethiopia :
A cross-sectional study. Clinical Nutrition ESPEN, 28, 114-120.

Gebreyesus, A., Id, W., Dejene, T. A., Teferi, M., Negash, L., Yemane, D., & Mcguigan, K. G.
(2018). Risk factors for diarrhoea and malnutrition among children under the age of 5 years
in the Tigray Region of Northern Ethiopia, 32—39.

Haile, D., Belachew, T., Berhanu, G., Setegn, T., & Biadgilign, S. (2015). Complementary
feeding practices and associated factors among HIV positive mothers in Southern. Journal
of Health, Population and Nutrition, 1-9.

Ivers, L. C., Cullen, K. A., Freedberg, K. A., Block, S., & Webb, P. (2010). Undernutrition and
Food Insecurity. National Institute of Health Public Access, 49(7), 1096-1102.

Kamenju, P., Liu, E., Hertzmark, E., Spiegelman, D., Kisenge, R., Kupka, R., ... Fawzi, W. W.
(2017). Nutritional status and complementary feeding among HIV-exposed infants: a
prospective cohort study. Maternal and Child Nutrition, 13(3), 1-21.

Lane, C. E., Adair, L. S., Bobrow, E. A., & Ndayisaba, G. F. (2019). Determinants of growth in
HIV - exposed and HIV - uninfected infants in the Kabeho Study. Matern Child Nutr.,
(E12776), 1-10.

Madekwe, C.C., Madekwe, C.C. and Obeagu, E.lI (2022). Inequality of monitoring in
HumanImmunodeficiency Virus, Tuberculosis and Malaria. Madonna University Journal of
Medicine and Health Science. 2 (3):6-15

Magadi, M. A. (2011). Cross-national analysis of the risk factors of child malnutrition among
children made vulnerable by HIV /AIDS in sub-Saharan Africa : evidence from the DHS,
16(5), 570-578.

Magezi, R., Kikafunda, J., & Whitehead, R. (2008). Brief Report Feeding and Nutritional
Characteristics of Infants on PMTCT Programs,.

Mbori-, D., & Kieffer, M. P. (2006). Handbook on Pa&diatric AIDS in Africa Editors, (July).

Mcdonald, C. M., Kupka, R., Manji, K. P., Bosch, R. J., Aboud, S., & Kisenge, R. (2013).
Predictors of stunting, wasting, and underweight among Tanzanian children born to HIV-
infected women. Eur J Clin Nutr, 66(11), 1265-1276.

Mcgrath, C. J., Nduati, R., Richardson, B. A., Kristal, A. R., Mbori-ngacha, D., Farquhar, C., &
John-stewart, G. C. (2012). The Prevalence of Stunting Is High in HIV-1 — Exposed
Uninfected Infants in Kenya 1 — 3. The Journal of Nutrition.



McHenry, M. S., Apondi, E., Ayaya, S. O., Yang, Z., Li, W., Tu, W, ... Vreeman, R. C. (2019).
Growth of young HIV-infected and HIV-exposed children in western Kenya: A
retrospective chart review. PLoS ONE, 14(12), 1-17.

Mofenson, L., Moye, J., & Nielsen-saines, K. (2019). Infectious Morbidity, Mortality and
Nutrition in HIV-Exposed, Uninfected, Formula Fed Infants: Results from the HPTN 040/
PACTG 1043 Trial. Pediatr Infect Dis J., 37(12), 1271-1278.

Muhangi, L., Lule, S. A., Mpairwe, H., Ndibazza, J., Kizza, M., Nampijja, M., ... Webb, E. L.
(2013). Maternal HIV infection and other factors associated with growth outcomes of HIV-
uninfected infants in Entebbe , Uganda, 16(9), 1548-1557.

Muhoozi, G. K. M., Atukunda, P., Mwadime, R., Iversen, P. O., & Westerberg, A. C. (2016).
Nutritional and developmental status among 6- to 8-month-old children in southwestern
Uganda: a cross-sectional study. Food & Nutrition Research, 1(60), 1-11.

Nduta, J., & Marnane, B. (2019). Heliyon Undernutrition of HEU infants in their fi rst 1000 days
of life : A case in the urban-low resource setting of Mukuru Slum , Nairobi , Kenya.
Heliyon, 5: e02073.

Negash, S., Mesfin, F., & Egata, G. (2019). Infants and young children feeding practice and
associated factors among HIV positive mothers of children 0 — 23 months in health centers
of Gulele sub - city , Addis Ababa , Ethiopia. BMC Research Notes, 1-6.

Neri, D., Somarriba, G. A., Schaefer, N. N., Chaparro, A. 1., Scott, G. B., Mitnik, G. L., ...
Miller, T. L. (2013). Growth and Body Composition of Uninfected Children Exposed to
Human Immunodeficiency Virus: Comparison with a Contemporary Cohort
and&nbsp;United States National Standards. The Journal of Pediatrics, 163(1), 249-254.e2.

Odo, M., Ochei, K. C., Obeagu, E. I., Barinaadaa, A., Eteng, U. E., Ikpeme, M., Bassey, J. O., & Paul,

A. O. (2020). TB Infection Control in TB/HIV Settings in Cross River State, Nigeria: Policy Vs
Practice. Journal of Pharmaceutical Research International, 32(22), 101-109.
https://doi.org/10.9734/jpri/2020/v32i2230777

Rijpma, S. (1996). Malnutrition in the history of tropical Africa, (April 2019).
https://doi.org/10.4000/civilisations.1565

Rossouw, M. E., Cornell, M., Cotton, M. F., & Esser, M. M. (2016). Feeding practices and
nutritional status of HIV-exposed and HIV-unexposed infants in the Western Cape.
Southern African Journal of HIV Medicine, 17(1), 1-9.

Sashindran, V. K., & Thakur, R. (2020). Malnutrition in HIV / AIDS : Aetiopathogenesis.
IntechOpen, 1-24. https://doi.org/http://dx.doi.org/10.5772/intechopen.90477 16-6.9

Seyoum, D. (2016). Mother to Child HIV Transmission and Its Predictors among HIV-Exposed
AIDS & Clinical Research Mother to Child HIV Transmission and Its Predictors among
HIV-Exposed Infants : A Retrospective Follow-Up Study in Southwest Ethiopia,
(September). https://doi.org/10.4172/2155-6113.1000605

Sobze, M. S., Wadoum, R. G., Temgoua, E., Donfack, J. H., Ercoli, L., Buonomo, E., ... Colizzi,


https://doi.org/10.9734/jpri/2020/v32i2230777

V. (2014). Evaluation of the nutritional status of infants from mothers tested positive to
HIV/AIDS in the health district of Dschang, Cameroon. Pan African Medical Journal, 18,
1-7.

Wambura, J. N., & Marnane, B. (2019). Undernutrition of HEU infants in their first 1000 days of
life: A case in the urban-low resource setting of Mukuru Slum, Nairobi, Kenya. Heliyon,
5(7): e02073.

West, N. S., Schwartz, S. R., Yende, N., Schwartz, S. J., Parmley, L., Gadarowski, M. B., ... Van
Rie, A. (2019). Infant feeding by South African mothers living with HIV: Implications for
future training of health care workers and the need for consistent counseling 11 Medical and
Health Sciences 1117 Public Health and Health Services. International Breastfeeding
Journal, 14(1), 1-7.

World Health Organization (2010). Guidelines on HIV and infant feeding. Geneva.

World Health Organization (2016). The global strategy for women’s, children’s and
adolescents’Health (2016-2030).

World Health Organization (2008). Indicators for assessing infant and young child feeding
practices : conclusions of a consensus meeting held 6-8 November 2007 in Washington
D.C., USA. WHO Library Cataloguing-in-Publication Data Indicators.

World Health Organization (2016). Updates on Hiv and Guideline. WHO Library Cataloguing
In-Publication Data.

World Health Organization & United Nation International Children’s Fund (2017). Global
Nutrition monitoring framework. Operational guidance for tracking progress in meeting
targets for 2025. https://doi.org/Licence: CC BY-NC-SA 3.0 IGO.



