
ORIGINAL ARTICLE

95

Effects of malnutrition as a co-morbid factor on 
Neurocognitive functioning in HIV positive adults in 

Lusaka, Zambia

1 2 3 4 5P. Mwila , A.J. Menon , M. Shilalukey-Ngoma , K. Hestad , R. Heaton

1 Department of Psychiatry, University of Zambia
2 Department of Psychology, University of Zambia

3Department of Pediatrics and Child Health, University Teaching Hospital
4 Norwegian University of Science and Technology, Norway

5University of California at San Diego, U.S.A

ABSTRACT 

Objectives: To investigate the effects of malnutrition as a 
co-morbid factor on neurocognitive functioning in HIV 
positive adults in Lusaka.

Design: A cross- sectional study consisting of 263 
participants. The sample comprised of 109 (40.2 %) males 
and 162 (59.8%) females with an age range of between 20 
and 65 years. Participants` educational level ranged from 
5 to 20 years.

Measures: The International Neurobehavioural Test 
Battery was used to measure neurocognitive functioning. 
Body Mass Index (BMI), Glucose levels, Protein levels 
and Haemoglobin levels were used to determine 
nutritional status.

Results: Haemoglobin has the strongest relationship with 
global mean T-scores ((â= 0.204, p<0.05). It also 
accounted for a significant portion of the variance (ÄR² = 
0.040, ÄF = 9.252, p< 0.05). When ANOVA was run 
similar results were obtained. The results indicate that the 
there is a statistically significant difference on 
neurocognitive test performance for the 3 levels of 
haemoglobin (F (2,255) = 5.588, p = 0.004). The results 
also show that significant effects of malnutrition as a co-
morbid factor were observed on the following domains: 
BMI - learning( F (2,262) = 2 533, p = 0.019); Glucose - 
verbal fluency (F (2,255) = 2 501, p = 0.029);; 
Hemoglobin - executive functioning( F(2,225) = 2.198, p 
= 0.034, Recall (F (2,255) = 2.734, p = 0.021) and learning 
( F (2,255) = 4.668, p = 0.036).

Conclusion: Results obtained in the study seem to 
suggest that there is generally an effect of malnutrition as 
a co-morbid factor on neurocognitive functioning in HIV 

positive adults in Lusaka particularly in low haemoglobin 
states. Malnutrition as a co-morbid factor affects a 
number of cognitive domains and these are learning, 
verbal fluency, recall, executive functioning.

INTRODUCTION

Human Immunodeficiency Virus (HIV) is a virus that 
causes Acquired Immuno Deficiency Syndrome (AIDS), 

1,2a disease of the immune system . The infection is less 
prevalent in developed countries and more prevalent in 
developing countries like Zambia. In some developing 
countries like Swaziland, Bostwana, Lesotho, rates of 

2infections are as high as 20- 30 percent . Sub-Saharan 
Africa is a region that is most affected by HIV. The region 
accounts for approximately 70% of people infected with 
HIV worldwide. The region also accounts for about 72% 

4of the world's HIV death related cases .

HIV affects the lives of all human beings in a number of 
ways.  HIV crosses the blood brain barrier and enters the 

4central nervous system (CNS) . As endurance with HIV 
infection improves, the number of people harbouring the 
virus in their CNS increases. Thus the prevalence of HIV 
associated neurocognitive disorders (HAND) continues 

5to increase .Studies have demonstrated that 

HIV not only affects neurcognitive functioning but it also 

affects nutrition of people infected with it.  HIV infection 

despite 
effective general treatment and improved rates of 
survival, the high prevalence and adverse functional 
impact of HAND have endured in the era of Antiretroviral 
Therapy (ART) and continue to represent itself as a 

6,7,8,9prominent public health issue .

Keywords: cognitive functioning, malnutrition as a co-morbid 
factor, adults, Lusaka.
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is a progressive disorder with major metabolic changes in 
10nutrient utilization .

States of normal and abnormal nutrition may affect the 

progression of HIV and response to ART treatment in 
10,11,12,13different ways . 

Apart from playing an important role in survival, nutrition 

also plays an important role in cognitive functioning. 

Good nutrition brings about improvement in cognitive 

functioning.  Malnutrition that is the lack of nutrients to 

sustain functioning of the brain may lead to cognitive 
14impairment in individuals of various ages . Other studies 

have also demonstrated that nutrition (normal and 

abnormal) affects cognitive functioning in both adults 
15,16,17and children .

The authors suggest that HIV, nutrition (either normal or 

abnormal) affect cognitive functioning separately. 

However there is little knowledge inliterature on the 

effects of malnutritionas a co- morbid factor on cognitive 

functioning in HIV infected adults especially in Zambia. 

It is on these grounds that malnutrition as a co-morbid 

factor in HIV positive adults was the main focus of the 

study.

METHODOLOGY

Sampling

The sample of this study consisted of 263 HIV positive 

adults. It comprised of 107 males (40.7%) and 156 

(59.3%) females. Their age range was from 20 to 65, with 

a mean of 40.78 and a standard deviation of 8.91.Their 

level of education ranged from 5 to 20 years of schooling, 

with mean of 10.02 and a standard deviation of 2.23. All 

participants were able to speak and understand English.

Testing

Participants for the study were recruited from a number of 

Lusaka based health centres namely Kabwata, 

Kalingalinga, Chilenje, Matero Reference and Matero 

Main clinics. Recruitment of participants was done by the 

medical staff at the various study sites. The medical staff 

informed the prospective participants about the current 

study. Participants` informed consent was obtained by the 

student researcher.

Medical practitioners were responsible for all medical 

evaluations. The staff collected blood (the blood was used 

to determine levels of protein, glucose and haemoglobin) 

from the participants, measures of height and weight 

(which were used to calculate Body Mass Index) were 

also obtained.

Administration of the International Neurobehavioural 

Test Battery was carried out at the beginning of the 

session. It was administered after the participants were 

screened for any condition that might affect 

neurocognitive test performance. Other questionnaires 

were administered after neuropsychological assessment.

Ethical consideration

Ethical issues at all stages of the study were followed. 

Participants` consent was obtained after they read the 

study conditions, and they were not coerced into 

participating in the study. Participants were not physically 

or psychologically harmed. 

Data from the study was handled by the researcher. The 

data was also coded. Participants` names were not used in 

the study. The study was approved by The University of 

Zambia Biomedical Ethics Committee (UNZABREC). 

Approval to carry out the study in various clinics in 

Lusaka was obtained from the Ministry of Health.

Data analysis

Data was analysed using the Statistical Package of Social 

Sciences (SPSS; Version 15.0). The raw data was 

converted into T- scores and deficit scores. The raw scores 

were corrected for Age, Education and Gender.

Descriptive analyses were performed for the independent 

and selected dependent variables. To determine whether 

malnutrition as a co-morbid factor affects neurocognitive 

performance, hierarchical multiple regression was used. 

To identify which neurocognitive domains are more 

affected by malnutrition as a co-morbid factor in HIV 

positive adults, Multiple Analysis of Variance was used. 

To determine whether both gender and nutritional status 

have an effect on neurocognitive performance Multiple 

Analysis of Variance was used.

RESULTS

Response rate

The study had managed to capture a total of 263 HIV 

positive participants. The response was thus 100%. 
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Variables  B  SE â p

  
BMI

 

0.189 0.127 0.100 0.139

Protein

 

-0.040 0.044 -0.061 0.364

Glucose

 

0.433 0.378 0.078 0.254

Hb 0.614 0.202 0.204 0.003

M1 M2 M3 M4

R² 0.010 0.014 0.020 0.060

ÄR² 0.010 0.004 0.006 0.040*

ÄF 2.204 0.827 1.310 9.252*

SE = standard error, â= beta weight,ÄF = F change, p= 
2significant, R  = variance, the p – values in M1 (model 1) 

represents only Body Mass Index (BMI), M2 (model 2) - 
protein, M3 (model 3) – glucose and M4 (model 4) 
haemoglobin only. Each nutritional variable has its own p value 
in all the 4 models.*P < 0.05.

Characteristics of the study 

Table 1.Effects of malnutrition as a co-morbid factor on 

neurocognitive functioning.

From the regression, Haemoglobin levels accounted for a 

significant portion of the variance in model 4 (ÄR²= 

0.040, ÄF = 9.252, p< 0.05). It is can also be noted that 

haemoglobin has the strongest relationship with global 

mean T-scores (â = 0.204, p<0.05).None of the models 

(1,2,3) were statistically significant.This means that the 

other three variables`(BMI, glucose,  protein) 

contributions to the overall variance were very small.

Table 2. Effects of malnutrition as a co-morbid factor on 

individual neurocognitive domains.

MANOVA was run to determine the effects of 

malnutrition as a co-morbid factor on neurocognitive test 

domains. The table indicates that malnutrition as 

measured by BMI affected learning as a cognitive 

domain, F (2,262) = 2.535, p = 0.039, Wilk Lambda = 

0.962, partial eta squared = 0.019.  Further analysis 

indicated that 

The table indicates that glucose affected verbal fluency F 

(2,253) = 2.501, p = 0.022, Wilk Lambda = 0.943, partial 

eta squared = 0.029.

The table also malnutrition as measured by haemoglobin 

affected a number of cognitive domains and these are 

learning F (2,259) = 4.668, p = 0.001, Wilk Lambda 

=0.930, partial eta squared = 0.036, executive functioning 

F (2,259) = 2.198, p = 0.026, Wilk Lambda = 0.933, 

partial eta squared = 0.034 and recall F (2,259) = 2.734, p 

= 0.028, Wilk Lambda = 0.958, partial eta squared = 

0.021.

Table 3: Effects of both nutritional status and gender on 

neurocognitive functioning.

The table above shows that p value for the variables of 

gender and nutritional status are not statistically 

significant. Eta squared also ranged from 0.016 to 0.041. 

Partial Eta Squared represents the proportion of the 

variance in the dependent variables that can be explained 

by the independent variable. In this case the values 

represent a very small effect. The values represent about 

1.6 per cent to 4.1 percent of the total variance. 

Domain

 
value F p

                    
BMI

 

Learning  0.962 2.535 0.039

                   
Glucose

 Verbal 

fluency

 

0.943 2.501 0.022

                   

Haemoglobin

EF 0.933 2.198 0.026

Recall 0.958 2.734 0.028

Learning 0.930 4.668

 

0.001

 

P =significant, ç²= effect size

Variable  ç²  p 

BMI*gender  0.031  0.29

7 

Protein*gen  0.032  0.31

0 

Glucose*gen

der  

0.016  088

6 

Hemo*gende

r 

0.041  0.11

4 

 p = significant, ç²= eta squared
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DISCUSSION 

For the purposes of the current study a case of adult 

malnutrition as a co-morbid factor is represented by BMI, 

serum protein, random blood glucose level and 

haemoglobin level.

Results of the current study indicate that malnutrition as a 

co-morbid factor in HIV positive adults affects 

neurcoognitive functioning in adults especially in 

haemoglobin states.The results also indicate that BMI, 

protein and glucose did not contribute significantly to the 

overall variance.

Previous studies have yielded similar results with regard 
17,18,19to haemoglobin, , indicating that low levels of 

haemogbloinresulted in poor neurocognitive 

performance. 

20,21In terms of BMI, a number of studies obtained results 

that were similar to the one obtained in the current study. 

BMI did not have an effect on cognition in middle aged 

adults. 

In terms of neurocognitive domains affected by 
15,22,23,24malnutrition as a co-morbid factor, previous studies  

yielded results that were contrary to the one obtained in 

table 2, intellectual abilities, motor abilities, reasoning, 

SIP, executive functioning are affected malnutrition as a 

co-morbid factor as determined by BMI, protein and 

glucose.

The results in table 3 indicates that the interaction 

between gender and BMI, gender and protein, gender and 

glucose and gender and haemoglobin did not yield a 

significant effect on neurocognitive functioning. 

However contradicting results have been reported by a 
8,25,26,27,28number of studies , illustrating that gender and 

nutritional status have an effect on neurocognitive 

functioning in both adults and children.

The major limitation of the study was financial constraints 

which made the researcher omit the participants` lipid 

profile. Another limitation was lack of data from other 

parts of Zambia especially rural areas of Zambia. The data 

was collected from urban areas of Lusaka. It would have 

been very helpful to also analyze data from rural areas of 

Zambia for the purposes of generalization the results. 

CONCLUSION 

Results obtained in the study seem to suggest that there is 

generally an effect of malnutrition as a co-morbid factor 

on neurocognitive functioning in HIV positive adults in 

Lusaka particularly in low haemoglobin states. 

Malnutrition as a co-morbid factor did not seem to have 

an effect on global cognitive functioning when measures 

of BMI, protein and glucose were used to assess this 

variable. 

On closer analysis of each neurocognitive domain, the 

effect of malnutrition as a co-morbid factor was observed 

mainly when hemoglobin, glucose and BMI were used to 

assess this effect. This effect was observed on a number of 

domains namely verbal fluency, learning, executive 

functioning and recall.
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