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ABSTRACT 
 

The intimately multidirectional relationship between nutrition and HIV/AIDS has been established. 
Although adequate nutrition can neither cure nor prevent the infection, it plays a major role in the 
maintenance and improvement of the immunological status of PLWHA thus delaying disease 
progression and improving patients’ quality of life. This study aimed at assessing the factors affecting 
knowledge and practice of adequate nutrition among adult HIV/AIDS patients attending an AIDS Out-
Patient clinic in Jos, North-Central Nigeria. This was a cross-sectional descriptive study where 250 
patients on treatment in APIN Clinic were selected using systematic sampling technique. Structured 
interviewer-administered questionnaires were used to gather data from them which were collated and 
analyzed using EPI info version 3.5.3 Statistical software. Chi-square statistical test was used to assess 
association and a p-value of less than or equal to 0.05 was considered to be statistically 
significant.Majority of the respondents (55.9%) felt protein was the most important food nutrient in their 
diet. Many of the respondents (48%) reported spending up to 25-50% of their monthly income to ensure 
they have adequate nutrition. A small proportion of the respondents (22.9%) reported early satiety as the 
main factors affecting their daily dietary intake while the cost of a food item was the major hindrance to 
ingesting a preferred food group. Forty five percent of the respondents reported fruits and vegetables 
as the major components of their daily diet. There was a statistically significant relationship between the 
BMI of the respondents and the duration on ART prior to the study. The knowledge and practice of 
adequate nutritional intake was fairly good among studied HIV/AIDS patients. It however needs to be 
improved through more involvement of health workers, the media, as well as governmental and non-
governmental organizations in nutrition education and poverty alleviation.   
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INTRODUCTION 
 
Human Immune-deficiency Virus (HIV) infection and 
Acquired Immune Deficiency Syndrome (AIDS) are 
caused by the Human Immune-deficiency Virus which 
has various serotypes. Since the isolation of the first 
confirmed case of the disease in 1981, HIV/AIDS has 
become a global health problem, with the bulk of the 
disease borne by Sub-Saharan Africa. (Report on the 
global HIV/AIDS pandemic  2009). Many HIV–related 
conditions affect and are affected by the body’s nutritional 
status( Bartlett , 2003).  
     HIV and  nutrition  are interrelated and as antiretroviral 

drug become increasingly available in the poorest parts 
of the world, critical questions are emerging about how 
well the drugs work in people if they are short of food, 
and for those already receiving treatment, side effects 
such as body fat changes are a daily concern.(  Bartlett , 
2003 and  Association of Nutrition Services Agencies 
(ANSA))

 
Adequate nutrition refers to intake of a diet 

which meets the specific nutritional needs for the specific 
individual for that specific period in time. (Association of 
Nutrition Services Agencies (ANSA). The sole aim of 
adequate    nutrition    is     to     meet    the   growth   and  



 
 
 
 
developmental demands of the unique , specific 
individuals’ body.(Walsh et al., 2003)Inadequate nutrition 
in people with HIV infection may result from many factors 
including nausea, vomiting and anorexia that may 
prevent adequate intake of nutrients and medications; 
diarrheal infections that prevent absorption of nutrients 
and medications; Oral health conditions that interfere with 
chewing or tasting food like Oral Candidiasis in patients 
who present late; systemic illness (including HIV itself) 
that create a catabolic state; and psychological conditions 
such as depression that impair patients’ ability to nourish 
themselves.( Steinhart , 2011 and Association of Nutrition 
Services Agencies (ANSA)) In addition, financial 
constraints may limit patients’ access to nutritious food 
(Walsh et al., 2003). 
       Adequate nutrition helps to maintain and improve the 
nutritional and immunological status of a person with 
HIV/AIDS and delay the progression from HIV to AIDS-
related diseases  ( Steinhart , 2011). It can therefore 
improve the quality of life of PLWHA. Adequate nutrition 
will complement the effects of antiretroviral therapies and 
will help to maintain body weight and fitness, as well as 
improve the performance of the immune system already 
compromised by the infection( Steinhart , 2011). 
Whereas starving people tend to lose fat first, the weight 
lost during HIV infection tends to be in the form of lean 
tissue such as muscle mass. This means there may be 
changes in the makeup of the body even if the overall 
weight stays the same(Evidence lessons and 
recommendations for action, April 2005 issue and World 
Health Organization (WHO), African Regional report 
2008) One factor behind HIV-related weight loss is 
increased energy expenditure(European Collaborative 
Study 2003 and Batterham , 2005) 

 
Many studies indicate 

that people with HIV tend to burn around 10% more 
calories while resting, compared to those who are 
uninfected(Evidence lessons and recommendations for 
action, April 2005 issue and Batterham , 2005). 
Nutritional control of weight can be effectively used to 
balance out these body changes in infected patients. 
       Current antiretroviral drug treatments control HIV 
infection and prevent severe wasting. In addition, some 
antiretroviral drugs have been linked to lipo-dystrophy, as 
well as lipid abnormalities by raising Low Density 
Lipoprotein (LDL) cholesterol, lowering High Density 
Lipoprotein (HDL) cholesterol and raising triglyceride 
levels in the blood (Batterham, 2005 and Sabin et al 
2008). One study in Malawi found that patients with mild 
malnutrition (a Body Mass Index (BMI) of 17.00 - 
18.49kg/m

2
) were twice likely to die in the first three 

months of treatment; and for those with severe 
malnutrition (BMI less than 16.00kg/m

2
), the risk was six 

times greater than those of healthy body weight (BMI 
ranging between18.5 - 24.99kg/m

2 
)( Paton , 2003).  

      Since the beginning of the pandemic, over 30 million 
people have died from AIDS-related causes 
globally(Report on the Global HIV/AIDS pandemic  2 
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010). In Nigeria, an estimated 4.6% of the populations 
are living with HIV/AIDS(The United Nations General 
Assembly Special Session Country Progress report: 
Nigeria 2010) Although HIV prevalence is much lower in 
Nigeria than in other African countries the enormous size 
of Nigeria’s population makes this prevalence  to be a 
large number. The HIV pandemic has also significantly 
compromised the food security of affected households 
and communities, reducing the availability of productive 
labor, diverting income, depleting savings and productive 
assets and impeding intergenerational knowledge 
transfer(Human Development Reports (2007/2008)). 
      This study aimed at assessing the factors affecting 
knowledge and practice of adequate nutrition among 
adult HIV/AIDS patients attending an AIDS Out-Patient 
clinic in Jos, North-Central Nigeria. 
 
 
METHODS AND MATERIALS 
 
Study Area 
 
The study was conducted in the AIDS Prevention 
Initiative in Nigeria (APIN) centre within Jos University 
Teaching Hospital (JUTH) in Jos, Plateau State, North-
Central Nigeria. APIN is a Public-Private Partnership 
funded organization, which is involved in the provision of 
HIV/AIDS prevention, treatment and care services. Other 
services it renders include: Prevention of mother to child 
transmission (PMTCT) of HIV, Paediatric HIV care and 
treatment, Tuberculosis/HIV care and treatment, 
Laboratory infrastructure procurement and supply and  
Training and human resource capacity building. 
        APIN centre is located in Jos North Local 
Government Area (LGA) of Plateau State, North-Central 
Nigeria, within the temporary site of the Jos University 
Teaching Hospital (JUTH).  
 
 
Study Design 
 
This was a cross-sectional, descriptive study, to assess 
the  knowledge and practice of adequate nutrition among 
HIV/AIDS patients in APIN Centre, Jos. 
 
 
Study Population 
 
The majority of patients at APIN centre, come from within 
Plateau state, with a significant number also coming from 
neighboring states within the North-Central part of Nigeria 
including Benue, Kaduna and Nassarawa states. The 
bulk of patients at APIN centre are adult HIV patients 
although a significant number of children also attend the 
paediatric clinics. The social status  of patients at APIN 
centre cut across all social strata with most of the adults 
being literate and employed in  professional,  skilled  and  
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manual labor; A Professional occupation has an 
approved standard curriculum of training for students in 
institutions (Lawyer, Medical doctor, Nurse), a skilled 
profession needs a period of skill acquisition as an 
apprentice under an instructor but has no curriculum for 
training (Tailor, Welder, Motor mechanic) while a manual 
laborer needs no specific period under an instructor to be 
in the trade (a Night watchman, farmer, petty trader). 
 
 
Inclusion/Exclusion criteria 
 
The target population of the study comprised of adult 
patients (18years and above) attending APIN centre for 
at least three months prior to the study; all subjects were 
either on ART or had been on ART within the past 
12months of the study. Patients less than 18 years of age 
and over 65 years, indigent patient, as well as those 
registered in the APIN clinic, less than three months prior 
to the study were excluded from the study. The elderly 
(aged above 65years) excluded from the study since 
aging on its own is a predisposing factor for malnutrition 
and could act as a confounder. The use of BMI to assess 
nutritional status is also unreliable due to skeletal 
deformities with age which affect height. 
 
 
Sample Size Determination 
 
A minimum sample size was determined using the 
formula: 
 N = Z

2
pq 

          d
2
 

Where: 
N = Minimum sample size 
Z = Standard deviation at 95% confidence interval = 1.96 
p = Anticipated proportion/population of PLWHA with 
appropriate knowledge and practice of adequate nutrition 
= 20.9% (0.209) from a similar survey(Tang , 1993). 
q = Complementary probability = 1 – p 
        = 1 – 0.209 
        = 0.791 
d = Error margin/tolerance = 5% = 0.05 
Hence: N = (1.96)

2
 x 0.209 x 0.791 

   (0.05)
2
 

 
N = 0.6351   = 244.04 
       0.0025    
N  ̴  250 
The minimum sample size was therefore 250 patients. 
 
 
Sampling Technique 
 
The sampling method used was systematic sampling; of 
the equal – probability modality. This sampling interval 
was elucidated using the formula:  

 
 
 
 
K = N 
       n 
 
Where: 
K = sampling interval by which every K

th
 element/subject 

was selected from the sampling frame. 
N = population size of patients = 1000 x 2 = 2000 (in four 
weeks) 
n = sample size = 250 patients 
Hence K =   2000 = 8 
          250     
  
Therefore, within 4 weeks of sampling, every 8

th
 patient 

was selected from the entire sampling frame of 2000 
patients to comprise the 250 patients as sample size, 
given the logical homogeneous composition of the 
population. 
 
 
Instruments for Data Collection 
 
Data was collected by interview-administered structured 
questionnaires which was framed by the researcher from 
the objective of the research and was up of five sections:  
Section A: assessed the Socio-demographic data of the 
patients 
Section B: Assessment of knowledge of adequate 
nutrition 
Section C: Assessment of practice of adequate nutrition 
Section D: Assessment of the determinants and 
deterrents to adequate nutrition. 
Section E: Others – including nutritional assessment by 
anthropometric measurements. 
Weighting scales and meter rules were used to obtain 
weights (in kilograms) and heights (in meters) of subjects 
respectively, using standard procedure: Subjects were 
weighed twice with minimal clothing and the average of 
the reading recorded while they stood against a wall with 
their heel, buttocks and vortex against the wall for their 
heights to be measured in meters. Their BMI was then 
calculated (Weight in kilograms/Height in meters 

2
) and 

recorded. 
 
 
Data Analysis 
 
Data collected was collated and analyzed using EPI info 
version 3.5.3 Statistical software. Significant relationship 
between BMI of respondents and the duration of HAART 
was evaluated using Chi-squared (χ

2
) test. The p value of 

≤0.05 was taken as statistically significant. 
 
 
Ethical Considerations 
 
Ethical approval for the study was given by the Research 
and  Ethics  Committee   of  the  Jos  University Teaching  
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Table 1. SOCIO-DEMOGRAPHICS OF THE RESPONDENTS: 
The mean age of respondents was 37.8 ± 8.9 years with the median duration on ART being 4.38years.The highest proportion of 
respondents were aged between 30 and 39 years (44.4%), female (52.8%), skilled workers (31.2%)  and married 54.8%) 
 

VARIABLE                           FREQUENCY  (n = 250)                    PERCENTAGE 

 
AGE(YEARS) 
18-29                                                39                                                    15.6 
30-39                                              111                                                    44.4 
40-49                                                74                                                    29.6 
50-59                                                26                                                    10.4 

SEX 
Males                                              118                                                    47.2 
Females                                          132                                                    52.8 

HIGHEST EDUCATIONAL STATUS ATTAINED 
None                                                   5                                                      2.0 
Primary                                             23                                                      9.2 
Secondary                                         90                                                    36.0 
Tertiary                                            132                                                    52.8 

OCCUPATION 
Students                                            40                                                    16.0 
Professional                                      61                                                     24.4 
Skilled worker                                   78                                                     31.2 
Unskilled worker                               36                                                     14.4 
Unemployed                                     35                                                     14.0 

MARITAL STATUS 
Single                                               66                                                     26.4 
Married                                          137                                                     54.8 
Divorced                                          10                                                       4.0 
Separated                                         3                                                       1.2 
Widow/Widower                              34                                                     13.6 

 

 
 
 
Table 2. PERCEPTION OF THE MOST VITAL FOOD NUTRIENT IN THEIR DIET 
Majority of the respondents (55.9%) felt protein was the most important food nutrient in their diet while only 2.9% felt water was the most important. 
Majority of the respondents (54.5%) cited building the immune system as the reason for their consideration of a food nutrient as important while only 
6.8% felt it helped them look good 
 

Variable                                         Frequency (n=250)                                 Percentage 

Most Important Food Nutrient 
Protein                                                 117                                                        46.8 
Minerals/Vitamins                                  66                                                         26.4 
Carbohydrates                                      13                                                           5.2 
Fats/Oils                                                 7                                                           2.8 
Water                                                      6                                                           2.4 
Don’t Know                                            41                                                         16.4 

Reason for choice of Nutrient 
It builds immunity                                114                                                       45.6 
It improves wellbeing                           29                                                        11.6 
It provides energy                                25                                                        10.0 
It helps drugs work well                       21                                                          8.4 
It enables weight gain                         14                                                          5.6 
Others*                                                47                                                        18.8 
 

Others* = Cleanses the body, repairs damages made by disease, no reason given. 

 
 
Hospital (JUTH). A letter of approval was also obtained 
from APIN centre to conduct the study. A letter of 
identification from the Department of Community Health 
was given to the research team. Prior to administration of 

the questionnaires, written informed consent was 
obtained from each patient after being assured of the the 
participants   included   free   nutritional   counseling  and  
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Table 3. PROPORTION OF MONTHLY INCOME SPENT ON NUTRITION 
Many of the respondents (48%) reported spending up to 25-50% of their monthly income to ensure they have adequate nutrition 
 

Proportion of   
Monthly income (%)                   Frequency (n=250)                     Percentage              
 <25                                                  41                                               16.4 
  25-50                                            120                                               48.0 
  51-75                                              68                                               27.2 
  >75                                                 21                                                 9.4 

  TOTAL                                          250                                                100 
 
 
 
Table 4. FACTORS AFFECTING DIETARY INTAKE 

About 23% of the respondents  reported early satiety as the main factors affecting their daily dietary intake while the cost of a food item was the major 
hindrance to ingesting a food item even if a respondent wanted to eat it. Forty five percent of the respondents  reported fruits and vegetables as the 
major components of their daily diet. Only 1.6% reported eating a lot of fatty and oily foods 
 

Variable                                           Frequency (n=250)                           Percentage  
Factors  affecting  
quantity of meals                                
Early satiety                                              48                                                  22.9 
Depression/stress                                     45                                                  21.4 
Adverse effect of drugs                             25                                                  11.9 
Diarrhea                                                    18                                                    8.6 
Constipation                                              17                                                    8.1 
Difficulty coordinating meals                     15                                                    7.1 
with drugs                                                               
Heart burn                                                 12                                                    5.7 
Nausea/vomiting                                       10                                                    4.7 
Pain on swallowing                                     7                                                    3.3 
Use of  supplements                                   7                                                    3.3                                                            
Difficulty with swallowing                            6                                                    2.9 

Factors Quality of meals 
Availability of food items                             45                                                 18.0 
Geographical access                                  53                                                 21.2 
Cost of food items                                       99                                                 39.6 
Seasonality of food items                            49                                                 19.6 
Social issues                                               41                                                 16.4 
None given                                                  38                                                 15.2  

Major component of daily diet 
Cereals                                                       68                                                  27.2 
Meat/Fish/Milk/Legumes                            65                                                  26.0 
Fruits /Vegetables                                     114                                                 45.6 
Fats/Oils                                                      3                                                   1.2 

 

 
 
confidentiality of volunteered information. Incentives to 
education on the research topic. 
 
 
Limitations to the Study 
 
1.The nature of the study, being a “snapshot” of the 
nutritional characteristics of the patients, hindered any 
prospective/follow-up activities with appropriate 
documentation. 
2. Recall bias remains a limitation since the subjects had 
to remember components of their nutritional intake as 
well as other discrete pieces of information 
 

RESULTS AND DISCUSSION 
 
A good knowledge of nutritional requirements for an 
individual with a chronic disease has been found to be 
vital for proper management of the disease as well as 
prevention of complications (Evidence, lessons and 
recommendation for action (2006): Tanzania AIDS 
Management Training Programme 2011 and Erica, 
2012).

 
Majority of the respondents (55.9%) in this study 

considered protein to be the most important food nutrient 
they need to ensure an adequate diet and to ensure they 
stay strong despite their diseased state. This suggests 
that a good proportion of them have an understanding of 
the  fact  that   HIV/AIDS  is a immune deficiency disease  
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Table 5. RELATIONSHIP BETWEEN BODY MASS INDEX (BMI) AND DURATION OF USING ANTIRETROVIRAL THERAPY (ART). 
There was a statistically significant relationship between the BMI of the respondents and the duration since commencement of ART prior to the study. 
 

                                                                            Duration of HAART (Years) 
BMI                                          < 1                  1 – 5               6 – 10          >10                  Total 
                                                Freq (%)        Freq (%)          Freq (%)        Freq (%)        Freq (%) 

<18.5 (Underweight)                   2 (3.6)         1(1.1)              3 (4.4)            1 (3.1)             7 (2.8)                                   
18.5-24.9 (Normal weight)        31 (55.4)     60(63.8)          26 (38.2)        15 (46.8)       132 (52.8)                                  
25.0-29.9   (Overweight)           15 (26.8)     20 (21.3)         29 (42.6)        11 (34.4)          75(30.0)                                  
30.0-39.9   (Obesity)                   7 (12.5)     12 (12.7)         10 (14.8)           5 (15.7)         34(13.6)                                  
>40.0      (Morbid obesity)         1 (1.7)         1(1.1)              0                       0                     2(0.8) 

TOTAL                                       56               94                    68                    32                  250  
 

χ
2 
=15.18; df = 12; P=0.0231  

 
 
and the role of protein in the production and functioning 
of the immune system. This  perception was further 
strengthened by majority of them giving the principal 
reasons for placing priority on that particular food 
nutrients included its function in building and 
strengthening of the immune system and improvement of 
health. A study in Anambra state of Nigeria, among 
pregnant women also showed an above-average 
knowledge score regarding food classes required in 
pregnancy and the usefulness of protein in ensuring a 
healthy mother and baby at the end of 
pregnancy(Ihekoronye 2011) Nutrition guidelines for 
HIV/AIDS patients explains the importance of protein in 
building muscles, organs and a strong immune 
system((Evidence, lessons and recommendation for 
action (2006) and Erica , 2012). Furthermore nutritional 
counseling given to HIV/AIDS patients in clinics (like the 
study area) provides the needed information on the 
importance of food nutrients.  
      In this study, most of the participants reported an 
increase in cost and geographical inaccessibility of food 
items as the major constraints to adequate dietary intake 
in terms of quantity and quality of meals ingested. This 
could be associated to the crises in Jos which make food 
cultivation and transportation difficult and expensive.  
This is in consonance with a study by Nelson  et al in 
Delta State, Nigeria where inadequate funds and location 
of markets were major determinants of food items 
ingested by the studied population(Nelson, 2012). It is 
however slightly different from findings among studied 
pregnant women in Imo state  of Nigeria, where cultural 
factors like food taboos were a major constraint to 
ingestion of certain food items; as well as 
cost(Ihekoronye,  2011). The uniformity of cost as a 
constraint in these and many other studies may be 
attributed to the general dire economic and financial 
constraints experienced nationally and globally with its 
attendant inflation of food prices. It can also be explain by 
the fact that the respondents in this study who are 
majorly workers have a restricted schedule and 
apportioned time for eating with limited choices of food 
varieties during working hours. 

       In this study, a large proportion of respondents 
spend between 25-50% of their monthly income on 
nutrition. This finding is similar to that calculated by the 
United States Development Agency for Nigeria of 
40.1%.

21
 It is also comparable to that of other developing 

countries; Cameroon (38.5%), India (35.8%), China 
(33.9%) but far higher than findings in developed 
countries like United Kingdom (8.9%), United States of 
America (6.8%) and Canada (9.1%) (Maia-Leite , 2012). 
This difference between developing and developed 
economies can be explained by the poverty in developing 
countries which means the meager income in most 
homes is used to meet basic physiological needs. It can 
also result from the fact that an average Nigerian family 
size is larger than what is found in developed countries; 
this increases the proportion of income required to meet 
nutritional needs(Adebayo , 2012).  
       Approximately 53% of the respondents (using Body 
Mass Index, BMI), were of normal weight, 30% 
overweight and 14.4% obese; with only 2.8% being 
underweight. There was a statistically significant 
relationship noted between BMI and duration of 
commencement of antiretroviral therapy (ART). This 
association may be explained by the ability of the drugs 
to decrease resting-energy expenditure in the 
respondents which is reportedly about 10% and 20% 
higher in asymptomatic and symptomatic HIV patients 
respectively(Maia-Leite,  2010 And  Tapam et al 2008). 
The drugs help to decrease the basal metabolic rate 
commonly responsible for weight loss, thus contributing 
to replenishment of muscle bulk that translates to 
attaining normal or even overweight. A similar 
relationship between progression to Obesity and duration 
of ART was reported among Brazilian HIV/AIDS 
patients(United States Development Agency/Economic 
Research Service 2012). 
 
 
CONCLUSION AND RECOMMENDATIONS  
 
It was concluded from this study that knowledge of 
adequate nutrition was fairly good among the studied 
APIN  patients.  Most  of  the  respondents  had  good  
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practices of adequate nutrition. The major factors found 
to affect dietary intake of required food items was cost of 
the foodstuff and accessibility (geographical and 
seasonal). There was also a statistically significant 
relationship between body mass index BMI and duration 
of usage of antiretroviral therapy (P = 0.0231).  
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