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PREFACE 

The study described in this thesis was carried out in the Discipline of Public Health Medicine, 

School of Nursing and Public Health, College of Health Sciences, University of KwaZulu-

Natal.  

The study described in this thesis is original work done and reported by the author. The 

study has not been used in any form by any person or submitted to any tertiary institution to 

award a degree or diploma. Some of the work has been accepted for publication in 

accredited journals in line with the thesis guidelines of UKZN. Due acknowledgments have 

been accorded where other people’s work has been used in the text. 
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ABSTRACT 

 

Background:  This thesis reports on studies conducted at the S. S Wali virology centre, 

Aminu Kano Teaching Hospital (AKTH), Kano State, Nigeria. The studies aimed to evaluate 

the addition of Moringa oleifera Lam. leaves powder as a nutritional supplement on the 

anthropometric and immune status of adult HIV patients on antiretroviral therapy (ART). The 

studies further assessed the quality of life (QoL) and dietary diversity of PLHIV.  

Method:  The study was a six months double-blind randomized controlled trial conducted 

from December 2017 to November 2018. Two hundred consented patients on ART were 

randomly allocated to either Moringa oleifera Lam. group (MOG) or the control group (COG). 

The participants were followed for six months. The outcomes assessed were changes in 

anthropometric parameters (weight, body mass index [BMI], and mid-upper-arm 

circumference [MUAC], changes in immune status (CD4 cell count and viral load), and the 

impact of the intervention on quality of life (QoL) using the WHOQOLHIV-Bref questionnaire. 

Additionally, the dietary diversity of the patients was assessed using the FAO 24-hour 

dietary recall questionnaire. 

Results: One hundred and seventy-seven patients completed the six-month follow-up (89 

MOG versus 88 COG). At study inception, both groups had similar socio-demographic, 

socioeconomic, nutritional status, and immunological characteristics. At both baseline and 

sixth month, a poor dietary diversity pattern was observed. The food groups most commonly 

consumed in both MOG and COG were cereals, spices and condiments, oils, fats and palm 

oil, and dark green vegetables. In both groups, participants were in the medium or low 

dietary diversity tercile. Over the study period, Moringa oleifera Lam. leaf supplementation 

did not have an impact on any of the anthropometric parameters measured. However, 

Moringa oleifera Lam. leaf supplementation intervention and ART were effective in improving 

the CD4 cell counts of the study participants. No effect was observed in the viral loads in 

both study groups. Supplementation with Moringa oleifera Lam. leaf for PLHIV that are on 

ART improves the quality of life (QoL) domains of physical, psychological, level of 

independence, and social relationships. 

Conclusion: The study suggests that nutritional supplementation with Moringa oleifera Lam. 

leaf has a beneficial effect among adult HIV patients on ART in a limited resource setting. In 

low-income settings like Nigeria, programs should consider nutritional supplementation as 

part of a comprehensive approach to ensure optimal treatment outcomes in people living 

with HIV and AIDS.   
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CHAPTER ONE 

INTRODUCTION 

1.1 Background and Context of the study 

Globally, millions of people have been affected by the HIV and AIDS pandemic. It is of major concern 

as 79.4 million persons have been infected with the virus since the start of the epidemic, as reported by 

the 2021 UNAIDS Global statistics report [1]. Furthermore, 36.3 million deaths from AIDS-associated 

illnesses have been recorded [1]. In 2020, an estimate of 37.7 million people has been reported to be 

living with HIV worldwide, with 1.5 million that are infected newly and 680 000 deaths from illnesses 

that are AIDS-related [1].  

Globally, the Sub- Saharan Africa region is largely affected by the HIV and AIDS epidemic. In 2018, 

20.6 million people have been estimated to be living with HIV [2]. Amongst the 800,000 new HIV 

infections recorded, six in seven is amongst adolescent girls that are aged between 15–19 years [1]. 

Nigeria has the second-leading HIV pandemic globally. In 2018, available data shows an HIV 

prevalence of 1.5 percent amongst adults that are aged 15-49 years. Due to the size of the population 

of Nigeria, 1.9 million persons were reported to be living with HIV [3]. Other Sub-Saharan African 

countries like South Africa and Zambia, have a higher prevalence of HIV of 20.4% and 11.3%, 

respectively [3]. Furthermore, 130,000 new HIV infections and 53,000 AIDS-associated deaths were 

reported in the same year [3]. Of every new HIV infection and death from AIDS-associated illnesses 

recorded in the regions of Western and Central Africa, more than half is attributed to Nigeria alone. 

This could be ascribed to the huge population size of Nigeria in comparison to the other countries in the 

region [4]. 

 

In Kano State, northwest Nigeria, the 2018 Nigeria HIV/AIDS Indicator and Impact Survey (NAIIS) 

reported an HIV prevalence of 0.6% (95% CI 0.2-1.0) [5].  

Antiretroviral therapy (ART) has been confirmed effective in reducing morbidity and death related to 

HIV infection. This is through the reduction in HIV viral load and improvement in CD4 cell counts level 

related to decreased occurrence of opportunistic infections [6]. The high prevalence of AIDS-related 

deaths in Nigeria could be attributed to poor treatment coverage and adherence to ART [3].  

In September 2015, the World Health Organisation (WHO) recommended the immediate initiation of 

ART to all persons with HIV diagnosis regardless of age and level of CD4 cell count [7]. Therefore, 
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despite the continuing severity of the epidemic, this brought about tremendous progress, showing the 

rapid pace of treatment increase in all regions [4]. 

Nigeria implemented a ‘test and treat’ policy in 2016, which brought steady progress on increasing 

access to ART [8]. As a result, Nigeria almost tripled the number of People Living with HIV (PLHIV) that 

have access to ART from 360,000 people in 2010 to over 1 million people in 2018 [8]. The Kano State 

Agency for the Control of AIDS reported that 35% of PLHIV are on ART in November 2019 [9].  

Regrettably, in Nigeria, viral suppression stands at 42.3% among PLHIV aged 15–49 years. This 

indicates that more than half of PLHIV still do not have suppressed viral loads [3, 8]. 

HIV/AIDS and malnutrition are intertwined in a vicious circle [10]. Malnutrition is a common 

manifestation amongst individuals (adults and children) infected with HIV and AIDS [11]. It influences 

disease progression, increases morbidity, and reduces chances of survival [12, 13]. In addition, 

patients with chronic HIV infection experiences malabsorption. This could increase the loss of nutrients 

and appetite and increase energy expenditures, all contributing to poor nutritional status [14].  

In Sub-Saharan Africa, between 2015 and 2016, the prevalence of malnutrition has risen from 20.8 to 

22.7 percent. Accordingly, in 2016, malnourished people rose from 200 to 224 million [15]. These 

account for 25 percent of the 815 million malnourished people globally [15].  

In South Africa, the 2013 National Health and Nutrition Examination Survey (SANHANES-1) shows that 

26 percent of the populace had food insecurity, 28.3 percent were in danger of hunger, and 45.6 

percent were food secured [16]. This high proportion of food insecurity at the household level in South 

Africa is also a vulnerability exaggerated by the burden of HIV and AIDS [13]. 

In Nigeria, the UN Food and Agriculture Organization (FAO) reports that over 9 million people face food 

insecurity [17]. Malnutrition is a public health challenge in Nigeria. Data demonstrated that the country 

has the second-highest prevalence of stunted children in the world, with a national prevalence rate of 

32 percent [18]. In addition, two million children and 7 percent of women that are of childbearing age 

experience severe acute malnutrition [18].  The states in the northern region of Nigeria are most 

affected by malnutrition, with the northwest zone having the highest proportion of stunted children with 

a prevalence of 55% [19]. Kano state has a stunting prevalence of 46% [20].  

Nutrition plays a vital role in the maintenance and improvement of the immunological status of PLHIV 

[21]. Adequate amounts of micro and macronutrients are essential for normal body functioning [22]. 

These delays disease progression and are associated with positive health outcomes and reduced 

incidence of mortality [23]. Furthermore, adequate nutrients are essential to improve the efficacy and 

minimize side effects of ART and optimize treatment outcomes [24].  
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The National Bureau of Statistics (NBS) reported that 40 percent of the total population in Nigeria live 

below the relative poverty line of 137,430 nairas (the US $381.75) per year [25]. Due to this high 

poverty level in Nigeria and other developing countries, the lack of healthy, nutritious foods is a major 

challenge to PLHIV.  

Therefore, based on the challenges mentioned above, it is evident that malnutrition in PLHIV is a global 

challenge. Effective nutritional supplementation strategies are essential for enhancing the effectiveness 

of ART to improve the quality of life of PLHIV to enable them to realise their full potential. 

Thus, we offered a solution using Moringa oleifera Lam. leaves powder as a possible nutritional 

supplementation. Moringa oleifera Lam. is a novel, nutritious, cost-effective, culturally acceptable, 

effective, and regionally produced plant. In addition, several studies have provided relevant information 

on the use of Moringa oleifera Lam. as a nutritional supplementation amongst PLHIV who are taking 

ART [26, 27]. In Nigeria, the Nigerian Federal Government Raw Materials Research and Development 

Council (RMRDC) supports the farming and consumption of Moringa oleifera Lam. due to its 

nutraceutical potential [28]. Moringa oleifera Lam. could be used to supplement the diets of PLHIV and 

reduce the burden of malnutrition in Sub - Saharan Africa and Nigeria.  

Firstly, we assessed the dietary diversity pattern of the participants over the study period using the 

FAO Individual Dietary Diversity (IDD) questionnaire. This tool has been used in studies conducted in 

various countries like Ethiopia [29], Rwanda [30], and Nigeria [31]. This study aimed to determine the 

dietary diversity consumed by the participants. This is to enable us to examine the need for nutritional 

supplementation to complement their regular diets. The study also assessed how Moringa oleifera 

Lam. leaves - supplemented diet affected the nutritional statuses and CD4 of PLHIV. This study 

confirmed consumption of poorly diversified diets indicating the need for nutritional assistance in the 

diets of PLHIV [32]. 

Secondly, we conducted a double-blind, randomised controlled trial to determine the impact of six 

months Moringa oleifera Lam. leaves supplementation on the anthropometric status of adult HIV 

patients on ART. We assessed changes in weight and BMI throughout the study period. After six 

months of follow-up, the study confirmed that Moringa oleifera Lam. leaf powder supplementation 

intervention was ineffective in improving the study participants' weight or BMI.  

Thirdly, we conducted a six-month double-blind randomised trial to investigate the impact of the 

addition of Moringa oleifera Lam. leaves to the diet of adult HIV patients on their immunological status 

and anthropometric parameters. We assessed the changes in CD4 cell counts, viral load, weight, and 

BMI from baseline to six months. The study established evidence that Moringa oleifera Lam. leaves 

supplementation can improve the CD4 cell counts of PLHIV that are on ART [33]. 
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Every intervention aims to improve the QoL. Therefore lastly, we assessed the QoL of PLHIV on ART 

before and after taking Moringa oleifera Lam. leaves supplementation. We used the World Health 

Organisation Quality of Life-HIV Brief (WHOQOL-HIV BREF) questionnaire to determine the impact of 

the intervention on the different domains of QoL. This assessment tool has been used in studies 

conducted in several countries, including Nigeria [34, 35]. The tool consists of six different domains: 

physical, psychological, level of independence, social relationships, environment, and 

spirituality/religion/personal beliefs [36]. The evaluation of QoL in different domains allows observing 

the aspects in which treatments are effective, giving the potential to assist in making decisions about 

the most suitable therapeutic measures with the prospect to reduce costs of health care [37]. The study 

revealed the potential of Moringa oleifera Lam. leaves supplementation to improve the physical, 

psychological, level of independence and social relationships QoL domains of PLHIV that are on ART 

[38]. 

From the above findings, our study confirmed the critical role of using Moringa oleifera Lam. as 

nutritional supplementation in PLHIV that are on ART in resource-limited settings like Nigeria. 

 

1.2 Problem statement  

 

Malnutrition is a significant challenge amongst people infected with HIV and AIDS. It brings about an 

imbalance between the cellular supply of nutrients and the body's requirement for these nutrients to 

ensure proper growth and development and to support the maintenance of specific functions [39]. 

Nutritional deficiencies in PLHIV are the consequence of a combination of the direct effect of HIV, 

reduced dietary intake, opportunistic infections, malabsorption, and an increase in energy expenditure 

[40]. Furthermore, under-nutrition challenges the survival, growth, and optimal development of children 

and women. It could cause poor cognitive development, a reduction in human capacity, premature 

death, and other health consequences, which could all affect the strength and capacity of nations [41].  

Undernutrition significantly hinders socio-economic development and the potential to reduce poverty 

[41]. Throughout the world, the intensity of maternal and child under-nutrition remains unacceptably 

high [41].  

Role of Nutritional Supplementation in People Living with HIV and AIDS 

The nutritional status of people infected with HIV has been broadly studied because it influenced both 

humoral and cell-mediated immune functions [42]. The deficiencies of vitamins and both micro and 

macronutrients are likely to co-exist among HIV-infected individuals. Micronutrients are essential for 

maintaining optimal immunological function and reducing oxidative stress and other metabolic 

processes [42].  
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Several studies have reported the effects of different micronutrient supplementation on the immune and 

nutritional status of HIV- infected individuals. Zinc and vitamin A play a prominent role in maintaining 

cellular integrity [43].  Vitamin A has been reported to have significant immunoregulatory properties on 

monocyte differentiation and function and has been shown to increase the lymphocyte count, 

particularly the CD4+ subset, improve natural killer cell toxicity, and improve the maintenance of 

maintenance epithelial integrity [42]. Deficiencies in antioxidants during HIV infection may aid disease 

progression by contributing to immune dysregulation and viral replication. Selenium and zinc are the 

key trace elements that serve as antioxidants and play an essential role in disease progression among 

people infected with HIV-1 [44]. Selenium has been reported to play an important role in both cell-

mediated and humoral immune responses. Selenium supplementation was reported to prevent, to 

some extent, morbidities in people infected with HIV-1 [42]. Other vitamins and micronutrients that play 

vital roles include vitamins E, B12, C, folic acid, and iron.  

A study conducted to determine the uptake of micronutrient supplements among PLHIV in Kayole, 

Nairobi, reported a high uptake of vitamin and mineral mix, zinc, vitamin B6, vitamin A, folate, and iron 

by the study participants. The study reported major reasons for micronutrient uptake were due to the 

untoward effects of ART, opportunistic infections, and loss of appetite. The study observed a high level 

of awareness of the importance of micronutrients supplements by the participants [45]. 

Nutritional interventions with macronutrient supplementation in PLHIV are essential in meeting 

additional energy needs for those with BMI < 18.5 kg/m2 and for malnourished children as 

recommended by the WHO [46]. These interventions aim to improve their nutritional status and thus 

delay disease progression. Various approaches have been implemented, such as the use of 

supplemental formulas. Examples include a high-protein, high-energy meal called FutureLife porridge® 

[47]; a lipid-based nutrient supplements (LNS) containing whey or soya [48] and a nutritional meal 

called Amtewa, which consist of Glycine max 50g (Soya bean); Pennisetum americanum 20g (Millet); 

Moringa oleifera 15g (Moringa) and Daucus carota spp. sativa 15g (Carrot) [49].  

A randomized controlled pilot study was conducted by Evans et al. to determine the effect of a 

nutritional supplement called FutureLife porridge® on the immune response, body mass index (BMI), 

and bioelectrical impedance in HIV infected individuals that are commencing ART in a public-sector 

hospital in Johannesburg, South Africa. Thirty-six patients were randomized to either the nutritional 

supplement with the ART group or the ART alone group. After six months follow up, preliminary results 

suggest that in patients that present with weight loss at the time of commencement of ART, the 

nutritional supplement, FutureLife porridge®, taken at the same time with ART, tends to promote 

weight gain, improve immune response and improve physical activity [47].  

Similarly, Amlogu et al. examined the short and long-term effects of a micro and macronutrients 

supplementation meal called ‘Amtewa’. The study conducted in Nigeria assessed the prospect of the 



18 
 

intervention to delay the progression of HIV to AIDS in PLHIV. The ‘Amtewa’ nutritional meal consists 

of Glycine max 50g (Soya bean); Pennisetum americanum 20g (Millet); Moringa oleifera 15g (Moringa), 

and Daucus carota spp. sativa 15g (Carrot). After one year of follow-up, the nutritional meal was found 

to increase CD4 cell counts and Mid Upper Arm Circumference (MUAC) of PLHIV [49].  

These studies emphasise the impact of adequate nutrients on the nutritional and immunological status 

of PLHIV.  

The World Health Organization (WHO) supported the use of Ready to Use Therapeutic Foods (RUTF) 

for community-based management of severe under-nutrition to improve and maintain healthier 

nutritional status [50, 51]. RUTF is an energy-dense lipid paste consisting of peanut butter, milk 

powder, oil, sugar, mineral, vitamins, and protein mix [50]. RUTF does not need any further preparation 

or the addition of water before consumption and can be kept without refrigeration for long periods [52]. 

A study conducted on ART-treated children in Dar es salaam reported a positive association of RUTF 

intervention with stunting, wasting, and underweight statuses [50]. RUTF has the potential, therefore, to 

improve under-nutrition among HIV- positive children on ART. The popularity of RUTF in feeding 

program interventions and its increased success rates for the treatment of severe malnutrition has 

been emphasised [50]. 

However, the use of supplements such as RUTF might be of disadvantage in low resource settings in 

terms of acceptability, high price, and low regional availability [45, 53, 54]. Therefore a product that is 

novel, cheaper, culturally acceptable, effective, and regionally produced could be a solution in the 

management of malnutrition [52] such as adding the leaves or powder of Moringa oleifera Lam., locally 

grown to supplement local diets [54]. Nutritional supplementation with Moringa oleifera Lam. could be 

more sustainable and cost-effective than imported supplements in developing countries like Nigeria. 

Moringa oleifera Lam. Nutritional Supplement 

Moringa oleifera Lam. (syn. M. ptreygosperma Gaertn.) is a monogeneric family Moringaceae. It is one 

of the most recognized, naturalized, and widely cultivated species of the Moringaceae family [55]. 

Moringa oleifera Lam. tree is small or medium-sized and ranges from 5 to 10 m in height [55]. It has 

light-green tripinnately compound foliage, 25-45cm long, with pleasantly scented flowers of a creamy-

white colour [56]. Moringa oleifera Lam. tree prospers best under the insular tropical climate [55]. It can 

survive very long dry seasons due to its tuberous roots that enable it to store water, and it is thus little 

affected by the drought [57]. 

Moringa oleifera Lam. is indigenous to the sub-Himalayan tracts of India, Pakistan, Bangladesh, and 

Afghanistan [55] and is currently cultivated in several parts of the world. Moringa oleifera Lam. is known 

by many names in the different parts of the globe. In English, it is called the “horseradish“ or 
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“drumstick“ tree [58]. In Nigeria, it is found in the country's Northern, Southern, Western, and Eastern 

parts. It is known as “Zogale” in Hausa, “Gawara”, in Fulani, “Okwe Oyibo” in Igbo, and “Ewe Igbale” in 

Yoruba [59]. 

For centuries, humans and animals have consumed Moringa oleifera Lam. as every part of the tree is 

edible and used for various ailments [56]. Moringa oleifera Lam.'s medicinal uses arise because the 

whole plant is rich in protein, vitamins, minerals, and carbohydrate content. It is, therefore, of high 

nutritional value for both humans and livestock [60]. It is also valuable and used for other different 

purposes; this includes nutraceuticals, functional food preparations, water purification, and biodiesel 

production [61]. 

In various countries, especially in India, Pakistan, the Philippines, and several parts of Africa, the 

leaves, fruits, flowers, and immature pods of Moringa oleifera Lam. are used as a highly nutritious 

vegetable [55] with its nutrient-rich leaves which have high protein value [54]. The leaves are the part of 

the plant that is mainly used. Literature has shown the leaves are a rich source of both macro-and 

micronutrients and a good source of natural antioxidants [54]. They are rich in vitamins, carotenoids, 

polyphenols, phenolic acids, flavonoids, alkaloids, glucosinolates, isothiocyanates, tannins, and 

saponins [55, 62]. Furthermore, Moringa oleifera Lam. leaves contain lots of bioactive compounds and 

amino acids [62, 63]. This makes it a good source of nutrients in resource-limited settings. For 

example, the fresh and dried leaf powder of Moringa oleifera Lam. can supply 1,000 mg and 4,000 mg 

of Ca, respectively, compared to 300 to 400 mg provided in 8 ounces of milk [64]. The protein 

contained in fresh leaves of Moringa oleifera Lam. is two times more than milk [53] and nine times that 

of yogurt. It has four times Ca than the amount found in milk, Fe content is 25 times that of spinach, K 

content is 63 times than milk, Mg is 36 times than egg, vitamin A is four times than carrot, and 13 times 

of spinach [63]. 

Various studies have been reported on the pharmacological activities, clinical trials, and multi-functional 

application of the Moringa oleifera Lam. plant in the literature. These pharmacological activities include 

anti-inflammatory, antidiabetic, hypotensive effects, anti- anaphylactic, anti-arthritic, anti-

atherosclerotic, antibacterial, and anticancer activities. It has also been revealed to have a positive 

effect on hepatic and renal functions and regulation of thyroid hormone status. The leaves of Moringa 

oleifera Lam. have also been reported to offer protection against oxidative stress, hepatic fibrosis, liver 

damage, and liver injury [62, 65-67]. The fresh and dried leaves of Moringa oleifera Lam. act as a good 

source of vitamin A, which is essentially functional in preventing blindness, helps in reproduction and 

embryonic growth and development, and improves immune competence and cell differentiation [68].  

Asiedu-Gyekye et al. reported a study in which X-ray fluorescence (XRF) analytical technique was 

used for the elemental and chemical analysis of powdered, solid, and liquid samples of Moringa 

oleifera Lam. dried leaves. The analyses generated a total of 35 elements (14 macro-elements and 21 
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micro-elements). The macro-elements in the powdered leaf samples include S, Ca, K, Mg, Na, P, Si, 

Cl, Al, Fe, and Mn. The minor elements produced by the analysis in the decreasing order are V, Ba, Cr, 

Y, Ba, Zn, Rb, Ce, La, Cu, Cs, Sn, Co, Ni, and Zr. The study concluded that the concentrations of all 

the elements generated were within the limits of the recommended daily allowance (RDA) [60]. 
 

In consideration of the extensive use of Moringa oleifera Lam. leaf powder as a food supplement and 

its use in the treatment of many diseases, Asiedu-Gyekye et al. further set out to determine if 14-day 

dosing of Moringa oleifera Lam. collected in Accra, Ghana could have any adverse effects in rats. The 

study reported that it is safe to consume Moringa oleifera Lam. taking into account the elemental 

composition when given to rats. Furthermore, to avoid the consumption and eventual accumulation of 

some of the essential elements contained in Moringa oleifera Lam. leaves, the study suggests that its 

consumption be limited to a maximum of 70 grams per day [60]. 

The use of Moringa oleifera Lam. by PLHIV either alone or concurrently with antiretroviral drugs has 

been reported in the literature. A cross-sectional survey was conducted by Monera and Maponga to 

examine the prevalence and patterns of Moringa oleifera Lam. used by PLHIV in Harare, Zimbabwe. 

The study reported that a large proportion of the study participants that are taking ART consume 

Moringa oleifera Lam. This has provided evidence of the use of Moringa oleifera Lam. as a nutritional 

supplement with friends or relatives as the most common source of recommendation to the patients 

[26]. 

Furthermore, the impact of Moringa oleifera Lam. leaf powder supplementation compared to nutritional 

counseling on the nutritional and immune status of PLHIV was examined. A single-blind randomized 

controlled trial was conducted in Kinshasa, the Democratic Republic of Congo. Sixty adult patients; 

randomly allocated to either Moringa oleifera Lam. group (MG) or nutritional counseling group (CG) 

were followed for six months. Measures were conducted monthly to observe changes in BMI, while 

biological parameters were measured at times of admission and the end of the study. Results showed 

a significant increase in BMI and albumin levels in the MG as compared to CG. A significant interaction 

in professional activity was also observed. The study concluded that under medical supervision, the 

nutritional status of PLHIV that are on ART could be locally improved with the readily accessible 

Moringa oleifera Lam. leaf powder supplementation [69].  

Monera et al. reported the in vitro CYP3A4 inhibitory activity of mediated 6ß-hydroxylation of 

testosterone by Moringa oleifera Lam. leaf extracts signifying the possibility of interaction with 

antiretroviral drugs.  The in vitro data alone is not enough to conclude the clinical significance of 

concomitant administration of Moringa oleifera Lam. with ART in PLHIV [70]. Besides, the interaction 

between Moringa oleifera Lam. leaf powder and tenofovir/lamivudine/efavirenz has not been reported. 
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No adverse clinical effects have been recorded despite its extensive and concomitant use in Sub-

Saharan Africa, especially in Nigeria.  

 

Despite widespread knowledge and reported benefits of Moringa oleifera Lam., few well-controlled 

scientific studies have been reported on the benefits of Moringa oleifera Lam. in patients with nutritional 

deficiencies. Moreover, there is a paucity of scientifically robust studies on the effects of Moringa 

oleifera Lam. on the immunological and anthropometric status of PLHIV. More so, studies on the 

impact of Moringa oleifera Lam. on their QoL are equally lacking. 

1.3 Research Hypothesis 

 

The study hypothesizes that Moringa oleifera Lam. leaf as a nutritional supplement could improve the 

anthropometric and immunological status of adult HIV-positive individuals on ART. 
 

1.4 Research Aim 

Based on the above research hypothesis, the aim of the study is: 
 

To evaluate the effect of six months Moringa oleifera Lam. leaf supplementation on the anthropometric 

parameters; immunological development and quality of life (QoL) of HIV-positive adults on ART.  
 

1.5 Research Objectives 

The following are the objectives of the study 
 

1. To assess individual dietary diversity (IDD) by using the FAO questionnaire 

2. To determine the effect of Moringa oleifera Lam. leaf supplementation on anthropometric 

parameters [weight; BMI, MUAC]. 

3. To determine the effect of Moringa oleifera Lam. leaf supplementation on immunological 

parameters [CD4 count; viral load]. 

4. To assess the effect of Moringa oleifera Lam. leaf supplementation on quality of life (QoL) 

by using the WHOQoL-HIV BREF questionnaire. 

 

1.6 The Study Area: Kano State, Nigeria 

Nigeria is a country in West Africa. It is surrounded by the Niger Republic in the North; the Republic of 

Chad and Cameroun in the East; the Republic of Benin in the West; and the Atlantic Ocean in the 

South [71]. The nation covers a total surface area of 923, 768 sq km and 853 km of coastline and lies 
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within latitudes 4_10 and 13_90 North and longitudes 2_20 and 14_300 East [71]. There are 36 states 

in Nigeria, as well as the Federal Capital Territory (FCT) in Abuja. The states are grouped into six 

geopolitical zones: North - Central, North - East, North - West, South - East, South-South, and South - 

West. As of 2019, Nigeria is estimated to have a population of over 200.96 million, ranking 7th in the 

world [71, 72].           

Kano State is in northwest Nigeria. It has an approximate land area of 21,276.87 km2. Kano borders 

four states: Jigawa to the north, northeast, and east, Bauchi to the southeast, Kaduna to the southwest, 

and Katsina to the west and northwest [73, 74]. The area is divided into three senatorial districts (Kano 

Central, Kano North, and Kano South), which are further subdivided into 44 local government areas 

consisting of 484 wards [74].  

Kano State has a total population of more than 13 million [75] who are mostly Hausa/Fulani and 

predominantly Muslims. Considerable numbers are Ibo’s and Yoruba’s. Most are traders, businessmen, 

farmers, and civil servants [76]. It serves as centre for trade and commerce for all the Northern states 

and some other states from the country's different geopolitical zones, including some neighboring 

countries like Niger and Chad [77].  
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Figure 2: Map of Kano State  

 

Source: Department of Geography, Bayero University Kano, Nigeria 
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1.7 General Methodology 

To achieve all the objectives, a general methodology to be employed was proposed as outlined below 
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METHODOLOGY 

1.7.1 Study Protocol 

This subsection of Chapter 1 gives a detailed description of the research methodology proposed to 

achieve the specific research objectives raised in this study. 

This section outlines the study protocol presented as a manuscript in the format of the target journal. 
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Abstract 

Introduction: Malnutrition is a common manifestation among people infected with HIV and AIDS. It is 

associated with nutritional deficiencies that influence the progression of the disease, increase 

morbidity, and lower chances of survival. Improved nutrition with nutritional supplementation may 

optimize treatment outcomes and improve the quality of life (QoL) of people living with HIV (PLHIV). 

This study aims to evaluate the six months’ impact of Moringa oleifera Lam. leaves on the 

anthropometric, immunologic status, and QoL of adult HIV patients on antiretroviral therapy (ART).  

Methods:  The study is expected to recruit and randomize 200 participants into two groups namely: 

Moringa oleifera Lam. group (MOG) and Control group (COG). Changes in anthropometric parameters 

[weight; body mass index (BMI); and mid-upper arm circumference (MUAC)] and CD4 cell counts will 

be assessed at baseline to six months. HIV-1 viral load and changes in QoL of the participants will be 

evaluated using the WHOQOL-BREF at baseline and six months.  The dietary diversity of participants 

will be assessed using FAO individual dietary diversity questionnaire throughout the study period.  

Descriptive statistics and inferential statistics of repeated ANOVA; P < 0.05; will be used to analyse the 

data generated. 

Discussion: The result of this study will identify and highlight the efficacy of Moringa oleifera Lam. 

leaves nutritional supplementation compared with the control in the management of nutritional 

deficiencies in PLHIV. 

Keywords: Moringa oleifera; HIV and AIDS; Malnutrition; Antiretroviral therapy 
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Introduction 

Malnutrition is a common manifestation among people (adults and children) infected with HIV and AIDS 

[1]. It is associated with nutritional deficiencies that influence the progression of the disease, increase 

morbidity, and lower chances of survival [2, 3]. Antiretroviral therapy (ART) has demonstrated efficacy 

in reducing morbidity and mortality associated to HIV infection by a reduction in HIV viral load and 

improved CD4 level, which is associated with decreased opportunistic infections episodes [4]. 

However, improved nutrition may enhance the effectiveness of ART [5] and directly modify disease 

severity indicators [6].  

Several nutritional intervention strategies have been implemented in PLHIV [7, 8].  However, the use of 

such interventions might be of disadvantage in terms of acceptability, high production cost, and low 

regional availability [9, 10]. Supplementing local diets with leaves of Moringa oleifera Lam. locally 

grown could be a solution for malnutrition management in PLHIV [11]. Moringa oleifera Lam. (syn. M. 

ptreygosperma Gaertn.) leaves have been recorded to be an important source of both micro-and 

macronutrients [12] and high in protein quality [11]. They also act as a source of natural antioxidants 

due to various types of natural antioxidant compounds for instance ascorbic acid, flavonoids, phenolics, 

and carotenoids [13]. Studies have reported the use of Moringa oleifera Lam. by PLHIV [14].  

Monera et al. reported the in vitro CYP3A4 inhibitory activity of mediated 6ß-hydroxylation of 

testosterone by Moringa oleifera Lam. leaf extracts signifying the possibility of interaction with 

antiretroviral drugs. However, no adverse effects have been recorded despite the extensive and 

concomitant use of Moringa oleifera Lam. with antiretroviral drugs in Sub-Saharan Africa [15]. 

Therefore, this study is proposed to evaluate the addition of Moringa oleifera Lam. as a nutritional 

supplement on the anthropometric, viral load, and CD4 cell counts of adult HIV patients on antiretroviral 

therapy in Nigeria. The dietary diversity will be assessed, and the impact of the supplement on various 

domains of Quality of life (QoL) will also be examined. 

Aims and Objectives of Study 

The study aims to evaluate the effect of six months Moringa oleifera Lam. supplementation on the 

nutritional and immunological development of HIV-positive adults on ART. The study will further assess 

the impact of Moringa oleifera Lam. supplementation on various domains of QoL. 

 

The objectives are: 

- To assess individual dietary diversity (IDD) by using the FAO questionnaire 

- To determine the effect of Moringa oleifera Lam. leaf supplementation on anthropometric 

parameters [weight; BMI; MUAC]. 
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- To assess the impact of Moringa oleifera Lam. leaf supplementation on immunological 

parameters [CD4 count; viral load]. 

- To assess the effect of Moringa oleifera Lam. leaf supplementation on QoL domains by using 

the WHOQoL-HIV BREF questionnaire. 

Methodology 

Study design 

The study is a double-blind, randomized controlled trial (RCT). Double-blind, randomized controlled 

trials are the gold standard in intervention studies.  

Study participants 

The study participants will be male and female adults 18 yrs and above who present at the HIV centre 

with a prior or new diagnosis of HIV infection. 

Inclusion criteria for the study are: patients with CD4 counts ≤ 500 cells/mm3; commenced ART no less 

than three months; on Tenofovir + Lamivudine + Efavirenz ART drug regimen, and be willing to comply 

with the study protocol. Patients who have a known allergy to Moringa oleifera Lam. or placebo (starch 

powder), pregnant women, and those with active opportunistic infection will be excluded from the study. 

Furthermore, individuals taking natural health products or nutritional supplements within 30 days of 

screening; participation in a clinical trial of whichever investigational product a month preceding visit 

one or during the study will be excluded. To ease patient monitoring, those residing outside Kano 

State, where the study will be conducted will also be excluded. Lastly, individuals who do not give their 

consent to participate will also be excluded from the study.  

Study setting 

The setting of the study will be the HIV clinic known as the S. S Wali Virology centre situated at the 

Aminu Kano Teaching Hospital, Kano state (AKTH) Nigeria. 

AKTH is a tertiary health institution and also a center for the referral of patients. The center runs 5 days 

a week HIV clinic. It also serves as a center of excellence for clinical assessment, laboratory 

investigations, HIV counseling and testing (HCT), treatment, and care with support by the Federal 

Government of Nigeria and the Institute of Human Virology, Nigeria (IHVN) in collaboration with its 

global partners, which includes the Centers for Disease Control and Prevention (CDC) and the Global 

Fund to Fight AIDS, Tuberculosis, and Malaria. The center also attends to every patient with HIV 

infection either diagnosed in the hospital or referred from outside the health institution. 
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Study team 

The study team will consist of 2 clinicians, one of whom is a consultant pulmonologist, in charge of the 

virology center, and coordinator, Institute of Human virology AKTH, who is also a professor with over 

15 years of research experience. The team will also include two pharmacists, one of whom is the 

Principal Investigator (PI), with almost 10 years of clinical experience with HIV and AIDS patients; two 

qualified nurses, one phlebotomist, and one trained research assistant. All the study team members will 

be healthcare professionals at the S. S Wali virology centre. The hospital dietician will be consulted.  

Sample size calculation  

The sample size will be determined by utilizing G*Power version 3.1.9.2 [16] to detect a medium effect 

size (Cohen’s d1=0.5) [17] or 0.5 standard deviations in mean weight or CD4 cell count by Randomised 

Controlled Trial (RCT) arm with 90% power (1-β [type 2 error probability]) and 95% confidence (or 5% α 

error probability [type 1]) assuming a balanced 1:1 study design. The calculated total sample size will 

be 172. To take care of the attrition rate, the sample size will be rounded up to 200 which will be 

divided into the Moringa oleifera Lam. group (MOG) and Control group (COG) with each group 

comprising of 100 participants. 

Randomization and blinding 

Block randomization presents a simple way to balance study arms and decrease the chances for bias 

and confounding. Block randomization will be employed to balance the two groups during the 

enrolment period.  PASS 12.0 software will be employed to generate the randomisation list using Wei's 

Urn algorithm by a statistician who is not involved in the research. Furthermore, we will check that 

randomization was successful after enrolment to ensure there are no significant differences in the 

socio-demographic and/or other characteristics between the two study arms. A random allocation 

sequence will be generated to allocate and assign each participant to either the MOG or the COG as 

they fulfill the inclusion criteria and consent to participate. As the study design is a double-blinded trial, 

all the members of the study team, as well as the principal investigator (PI) and the study participants, 

will be blinded to allocating participants to the study groups. Fig. 1 outlines the study flow chart. 

 

Intervention 

A botanist at the Department of Biological Science, Bayero University Kano (BUK), Nigeria, will 

authenticate the fresh Moringa oleifera Lam. leaves. The placebo to be used for the study will be 

produced by colouring cornstarch powder with chlorophyll [18]. The Moringa oleifera Lam. leaves and 

the placebo will be processed and packaged at Dala Foods Nigeria Limited. Dala Foods Nigeria 

Limited is situated in Kano State. It is a Nigerian-based company that specialises in food processing. 
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Both the intervention and the placebo will be provided as a powder in a sealed package. The Moringa 

oleifera Lam. supplementation or placebo ( 5 g) will be consumed three times daily at mealtimes by 

adding it to foods just before eating them [19, 20].  

Compliance will be monitored by questioning each patient during the monthly hospital visits to evaluate 

adherence. Schedule monitoring will also include weekly telephone calls to the patients in the first 

month and biweekly after that. 

Study outcomes   

The study outcomes will be obtained using the data collection tools as follows: 

1. Sociodemographic information: The sociodemographic information of the study participants will 

be captured at the beginning of the study. These include age, gender, educational level, marital 

status, occupation, family size, and monthly income. 

2. Dietary diversity information: The FAO/Nutrition and Consumer Protection Division 

recommended questionnaire for the data collection on individual Dietary Diversity will be used 

to determine the type of foods consumed in the last 24 hours. Dietary Diversity is the number of 

different foods or food groups eaten over a given reference period [21]. A dietary diversity 

questionnaire is an assessment tool that offers a quick, easy-to-use, and cost-effective 

approach to assess changes in dietary quality at the individual level as well as the household 

levels. The questionnaire has been used in studies conducted in Nigeria [22]. The research 

team members and the participants will conduct the face-to-face interview at baseline and each 

monthly visit to the clinic.  The participants will be asked the type of foods they had consumed 

at definite periods to signify the different types of meal such as breakfast, lunch, dinner, as well 

as snacks consumed at each interview. All the foods and drinks mentioned by the participants 

will then be documented on a 24-hour dietary recall assessment tool in the respective periods of 

the day and will be sorted into the 15 food groups, i.e.; Cereals, Vitamin A-rich vegetables and 

tubers, white tubers, and roots, dark green leafy vegetables, other vegetables, Vitamin A-rich 

fruits, other fruits, organ meat (iron-rich), flesh meats, eggs, fish, legumes, nuts and seeds, milk 

and milk products, oils, and fats. Each food group consumed by the participants will be 

assigned a score of 1, and the overall individual scores will be calculated. The overall individual 

food score will be classified into terciles, i.e.: Low individual Dietary Diversity score (IDDS) 

terciles which are equal to low dietary diversity (signifying the consumption of 1 to 3 food 

groups); Medium IDDS terciles corresponding to 4 to 5 food groups and High IDDS terciles 

means consumption of six and above food groups.  

3. Anthropometric variables: The weight will be taken with the participants wearing light clothes 

and without shoes using a digital scale, height using a stadiometer, and mid-upper arm 

circumference (MUAC) using a non-elastic flexible meter rule. The body mass index (BMI) will 
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be calculated as the weight in kilograms divided by the square of height in meters. All 

anthropometric measurements will be assessed at baseline and each monthly hospital visit.  

4. Immunological variables: The CD4 variable will be first obtained from the patients’ hospital 

records. Subsequently, a trained phlebotomist will conduct the CD4 counts and viral load tests 

at the laboratory situated at the S. S Wali Virology Center at AKTH. The CD4 count will be 

quantified using a Partec flow cytometer (Partec, Munster, Germany) [23], and the viral load by 

polymerase chain reaction (PCR) [24, 25]. CD4 test will be performed at the beginning before 

the start of the study and every subsequent monthly hospital visit for each study participant, 

whilst the viral load test will be performed twice, at the beginning before the start of the study 

and after the sixth month i.e. at the end of the study. 

5. QoL: The World Health Organization Quality of Life Brief (WHOQoL-BREF) will be employed to 

examine QoL of the study participants. The WHOQOL- HIV BREF is considered a valid 

assessment tool to evaluate the QoL of PLHIV. The tool consists of two sections: The first 

section will record the sociodemographic characteristics, whilst the second section will be used 

to record the various domains of QoL. This section (section 2) has 31 items, with a 5-point 

Likert scale on every item. A scale of 1 indicates low (negative perceptions), while a scale of 5 

indicates high (positive perceptions). The 31 items are distributed in six domains of QoL. They 

are physical health, psychological health, level of independence, social relationships, 

environment, and spirituality/religion/personal beliefs [26]. The WHOQOL-HIV BREF 

questionnaire will be administered at the beginning before the start of the study and after six 

months of using the study interventions i.e. at the end of the study. 

All the data collection tools will be translated to the local language that is spoken. Experts will translate 

the tools at the Department of Languages, Bayero University Kano (BUK). The same translators will be 

responsible for the back translation of the filled questionnaires to the English language 

Data Management  

All the research data obtained from the trial will be monitored regularly to ensure its accuracy and 

consistency. Data will be captured electronically using specialised data management software such as 

Epi-Info using constraints and validation checks to reduce data entry errors. Electronic data will be 

stored on computers while all hard copy data will be kept under lock and key. The data will be available 

only to authorised research team members. Any queries arising from missing data or data anomalies 

will be resolved.  

Data Processing and Analysis 

Preliminary analysis will be performed to test the normality of the data using the Kolmogorov V-Smirnov 

test before the analysis. Demographic variables and all the assessment of outcomes at baseline, 
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monthly, and after 6-months follow-up will be transferred into Microsoft Excel spreadsheet. 

Subsequently, the data will be imported into SPSS version 26.0 for analysis. Descriptive statistics of 

frequency, percentage, mean, and standard deviation will be used to describe the participants' 

demographic characteristics and all assessments. Outcome measures will be calculated for each group 

by determining the mean differences in the various measures from baseline, monthly, and after 6-

months follow-up. Significance differences in mean CD4 count or weight (i.e., primary hypothesis) at 

follow-up in the two arms will be assessed using the standard t-test. If the data are not normal, then the 

Wilcoxon rank-sum test will be used instead. A repeated measure ANOVA will be used for the analyses 

to determine if there is any statistically significant difference within and between groups at p < 0.05. 

Bivariate and multivariable-adjusted mixed-effects linear regression may also be used to assess the 

primary hypothesis.  
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Results 

 

The outcome of this study is supposed to offer additional knowledge on the effect of consuming the 

leaves of Moringa oleifera Lam. as a nutritional supplement on the anthropometric and immune status 

of people living with HIV that are taking ART. The study also expects that the supplement will improve 

their QoL. The result of the dietary diversity is also expected to offer information on the pattern of 

dietary diversity consumption.   

Harm 

 

The safety of the Moringa oleifera Lam. plant for use for nutritional and medical purposes has been 

documented   [27, 28]. No adverse reaction or toxicity was reported when Moringa oleifera Lam. leaf 

powder was consumed in quantity, usually taken orally. There is no reported allergy to Moringa oleifera 

Lam. in the literature. Suppose there is a known allergy to Moringa oleifera Lam. by any of the 

participants, in that case, these subjects will be excluded from the study as was stated as exclusionary 

criteria for study participation as a precautionary measure.  Any adverse events will be closely 

monitored. However, in the event of any serious adverse reaction after taking the intervention at any 

point during the trial, the code will be unblinded for the safety of the study participant. All participants 

will be treated free of charge in the event of any adverse events relating to the consumption of the 

intervention.  

Discussion 

Globally, the Sub- Saharan Africa region is largely affected by the HIV and AIDS epidemic [29]. Nigeria 

has the second-leading HIV pandemic globally [30]. The prevalence of malnutrition has risen in Sub-

Saharan Africa from 20.8 to 22.7 percent between 2015 and 2016. Data showed that the country has 

the second-highest prevalence of stunted children in the world, with a national prevalence rate of 32 

percent [31]. In addition, two million children and 7 percent of women that are of childbearing age 

experience severe acute malnutrition [31]. 

PLHIV are susceptible to malnutrition as a result of intestinal damage. This causes impairment in the 

absorption of nutrients and a reduction in food intake as a result of vomiting and painful swallowing 

[32].  PLHIV uses complementary therapies because it gives them a feeling of control of their lives and 

as well as their illness [33]. In Nigeria, the Nigerian Federal Government Raw Materials Research and 

Development Council (RMRDC) supports the use of Moringa oleifera Lam. due to its nutraceutical 

potential [34]. 

Despite the widespread and concomitant use of Moringa oleifera Lam. with antiretroviral drugs in Sub-

Saharan Africa, few well-controlled scientific studies have been reported on the benefits of Moringa 
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oleifera Lam. in patients with nutritional deficiencies. Therefore, it is hoped that the outcome of this 

study will add to the pool of knowledge in the management of nutritional deficiencies in PLHIV. Lastly, it 

is expected to improve treatment outcomes in PLHIV in Nigeria and other Sub- Saharan African 

countries. 
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1.8 Overview of the thesis  

 

This thesis consists of 6 chapters:  

 

Chapter 1: This is the introduction to the thesis, giving the rationale for the research study, problem 

statement, research question, aim, and objectives. This chapter presents a review of recent literature 

on HIV and AIDS and nutritional supplements for HIV. It also presented a detailed methodology. It 

comprises a manuscript submitted to the journal, Journal of Public Health Research, entitled: 

‘’Evaluation of the addition of Moringa oleifera as a nutritional supplement on the anthropometric; viral 

load, CD4 cell counts and quality of life of adult HIV patients on antiretroviral therapy in Nigeria: A study 

protocol’’.  

Chapter 2: This chapter presents the study results to determine the type of dietary diversity consumed 

by the study participants and the effect of Moringa oleifera Lam. leaves supplemented – diet on the 

nutritional status and CD4. This manuscript was presented in a publication in Heliyon. The publication 

is entitled: ‘’Dietary diversity and impact of Moringa oleifera Lam. leave supplemented - diet on the 

nutritional status and CD4 cell counts of patients receiving antiretroviral therapy in Nigeria: A double-

blind, randomized trial’’. 

Chapter 3: This chapter presents the results of the effects of Moringa oleifera Lam. leaves 

supplementation on the anthropometric status of PLHIV that are on ART. This manuscript was 

presented in a publication in the Journal of Public Health in Africa. The publication is entitled: ‘’Does 

Moringa oleifera Lam. leaves supplementation have an impact on the weight and BMI of people living 

with HIV? A double-blind, randomized control trial’’. 

Chapter 4: This chapter presents the results of the effects of Moringa oleifera Lam. leaves 

supplementation on the immunological and anthropometric status of PLHIV on ART in a resource-

constrained setting. This manuscript was presented in a publication in PLOS ONE. The publication is 

entitled: ‘’A double-blind randomised control trial to examine the effect of Moringa oleifera leaf powder 

supplementation on the immune status and anthropometric parameters of adult HIV patients on 

antiretroviral therapy in a resource-limited setting’’. 

Chapter 5: This chapter offers the effects of Moringa oleifera Lam. leaves supplementation on the 

various domains of quality of life (QoL) of PLHIV. The manuscript was presented in a publication in the 

Quality of Life Research (Springer) journal. The publication is entitled: ‘’Impact of Moringa oleifera 

leaves supplementation on the quality of life of people living with HIV: A double-blind randomised 

control trial’’.  
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Chapter 6: This chapter synthesises the above. It presents a summary of the research study findings 

and their strengths and limitations. It also includes a formal conclusion and makes recommendations 

for future research.                      
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CHAPTER TWO 

DIETARY DIVERSITY AND IMPACT OF MORINGA OLEIFERA LAM. LEAVES 

SUPPLEMENTED – DIET ON THE NUTRITIONAL STATUS AND CD4 CELL COUNTS OF 

PATIENTS RECEIVING ANTIRETROVIRAL THERAPY IN NIGERIA: A DOUBLE-BLIND 

RANDOMIZED TRIAL 

 

Chapter 1 of this thesis introduced the research conducted by presenting the rationale, overall review 

of literature on HIV and AIDS, and nutritional supplements in HIV. It also presented the detailed 

methodology used in evaluating the addition of Moringa oleifera Lam. leaves as a nutritional 

supplement on the anthropometric and immunological status of adult HIV patients on ART in AKTH, 

Kano State Nigeria.  

Chapter 2 assessed the dietary diversity pattern of the participants over the study period. The study 

evaluated the different dietary behaviours of the study participants and further examined how Moringa 

oleifera Lam. leaves – supplemented diet affects their nutritional status and CD4 counts. This study 

ascertained the need for nutritional supplementation to complement the regular diets of the study 

participants. 

The chapter is presented as a published article. 

 

 

 

                   

 

 

 

Published: Heliyon 

 



49 
 

 



50 
 

 

















58 
 

CHAPTER THREE 

DOES MORINGA OLEIFERA LAM. LEAVES SUPPLEMENTATION HAS AN IMPACT ON 

THE WEIGHT AND BMI OF PEOPLE LIVING WITH HIV THAT ARE ON ANTIRETROVIRAL 

THERAPY? A DOUBLE-BLIND RANDOMIZED CONTROL TRIAL 

 

Chapter 2 of this thesis assessed the dietary diversity pattern of the participants and how the Moringa 

oleifera Lam. leaves – supplemented diet affects the various nutritional statuses observed and CD4 

counts of the study participants.  

Chapter 3 is a study conducted to determine the impact of six months Moringa oleifera Lam. leaves 

supplementation on the weight and BMI of adult HIV patients receiving ART at the study centre. The 

manuscript addressed the various limitations of the study design that could result in the participants' 

findings on anthropometric parameters (nutritional status). 

The chapter is presented as a published article. 
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CHAPTER FOUR 

A DOUBLE-BLIND, RANDOMIZED CONTROLLED TRIAL TO EXAMINE THE 

EFFECT OF MORINGA OLEIFERA LEAF POWDER SUPPLEMENTATION ON 

THE IMMUNE STATUS AND ANTHROPOMETRIC PARAMETERS OF ADULT HIV 

PATIENTS ON ANTIRETROVIRAL THERAPY IN A RESOURCE-LIMITED 

SETTING 

 

Chapter 3 of this thesis examined the impact of Moringa oleifera leaf supplementation 

intervention on the nutritional status of the participants and the limitations of the study design 

concerning the anthropometric parameters assessed. 

 Chapter 4 is a detailed report of a study conducted to examine the effect of Moringa oleifera 

leaf powder supplementation on the CD4 cell counts, viral load, weight, and BMI of adult HIV 

patients that are on ART. The manuscript further highlights the challenges of conducting a 

randomized clinical trial in a resource-limited setting. 

The chapter is presented as a published article. 
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CHAPTER FIVE 

IMPACT OF MORINGA OLEIFERA LEAVES SUPPLEMENTATION ON QUALITY 

OF LIFE OF PEOPLE LIVING WITH HIV: A DOUBLE BLIND RANDOMIZED 

CONTROLLED TRIAL 

 

Chapter 4 of this thesis examined the effect of Moringa oleifera Lam. leaves 

supplementation on the immune status and anthropometric parameters of adult HIV patients 

on ART in a resource-constrain setting. 

The aim of every intervention is to improve the quality of life (QoL). Therefore, chapter 5 

assessed the QoL of the patients before and after taking the intervention. This is vital in 

understanding the impact of Moringa oleifera Lam. leaves supplementation on the various 

QoL domains of PLHIV.  

The chapter is presented as a published article. 
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CHAPTER SIX 

 

SYNTHESIS: SUMMARY, CONCLUSION, AND RECOMMENDATION 

Chapter 6 provides a summary of our findings and assesses the strengths and limitations of 

this study. It presents our conclusions, and recommendations and offers suggestions for 

further research. 

6.1 Summary and Discussion 

Globally, Nigeria has the second-largest HIV endemic. It has one of the highest rates of new 

infection in sub-Saharan Africa. Similarly, it has the second-highest burden of stunted 

children in the world [1]. Available data shows that almost 83 million people in Nigeria, live 

below the poverty line of 137,430 naira ($381.75) per year [2]. Maintaining good health and 

consuming a nutritious diversified diet can be a challenge while coping with an existing HIV 

infection [3].  

 

Moringa oleifera Lam. known as the ‘’miracle tree’’ has been documented in the literature to 

contain many nutrients and bioactive compounds [4, 5]. It is a cost-effective and culturally 

acceptable plant with several nutritional and medicinal applications and can thus be used to 

reduce the malnutrition burden in Sub-Saharan Africa [6]. 

 

This thesis reports on the various sub-projects conducted to answer the overall objective of 

evaluating the addition of Moringa oleifera Lam. leaves powder as a nutritional supplement 

on the anthropometric, viral load, and CD4 cell counts of adult HIV patients on ART in AKTH, 

Kano State, Nigeria. It showed that PLHIV in low-income settings like Nigeria has diet and 

food consumption of marginal states that require improvement. The studies also showed that 

malnutrition is still a challenge amongst PLHIV on ART as it has been shown to affect their 

nutritional status, immune status, and disease progression. Furthermore, it revealed that the 

QoL of PLHIV on ART could be improved with nutritional supplementation. 

The following sections discuss the key findings reported in this thesis in the context of the 

objectives of the study, which are stated in Chapter 1, section 1.5 
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Dietary diversity and impact of Moringa oleifera Lam. leaves supplemented – diet on 

the nutritional status and CD4 cell counts of patients receiving antiretroviral therapy 

in Nigeria: A double-blind, randomized trial 

There is a significant overlap of food insecurity in communities with a high prevalence of 

poverty and HIV. This contributes to the consumption of foods that are less diverse and 

nutritious [7]. In Nigeria, diets are primarily plant-based starchy staples that are low in 

micronutrients. The diets contain few or no animal products with few fruits and vegetables in 

season [8]. This study revealed a poor dietary diversity amongst PLHIV that are on ART. 

The study suggests the need for effective nutritional supplementation to improve the general 

well-being of PLHIV to enable them to realise their full potential (chapter 2). 
 

Does Moringa oleifera Lam. leaves supplementation have impact on the weight and 

BMI of people living with HIV that are antiretroviral therapy? A double-blind, 

randomized control trial 

PLHIV experiences lower rates of HIV-related weight loss and wasting as a result of the 

beneficial effects of highly active antiretroviral therapy (HAART) [9]. This has increased the 

prevalence of overweight and obesity [10]. HIV-infected patients are encouraged to 

consume healthy foods rich in both micro and macronutrients to maintain an optimal 

nutritional status [11] and prevent medical comorbidities associated with excess weight [9]. 

As most of the participants in both study groups were of normal weight with a considerable 

number with overweight and only a few with underweight, the study showed that Moringa 

oleifera Lam. leaf supplementation did not have any impact on the weight and BMI of our 

participants over the study period (chapter 3). 

 

A double-blind, randomised control trial to examine the effect of Moringa oleifera leaf 

powder supplementation on the anthropometric and immune status of adult HIV 

patients on antiretroviral therapy in a resource-limited setting 

PLHIV that are in resource-limited settings are vulnerable to malnutrition [12] due to 

intestinal damage which causes impaired nutrient absorption and reduced food intake [13]. 

This increases susceptibility to opportunistic infections that worsen disease progression [13, 

14] and increase HIV-related mortality [15]. Consumption of diets with adequate nutrients is 

encouraged to support their weakened immune system and improve health and survival 

[12]. Moringa oleifera leaf can reduce the malnutrition burden in Sub-Saharan Africa and 

Nigeria. This study revealed that Moringa oleifera leaf supplementation was associated with 

increased CD4 cell counts of PLHIV on ART in a resource-limited setting (chapter 4). 
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Impact of Moringa oleifera leaves supplementation on the quality of life of people 

living with HIV: A double-blind, randomised control trial  

PLHIV are more vulnerable to malnutrition due to reduced dietary intake, food insecurity, 

side effects of ART, and the pill burden [12, 16]. All these factors are related to a reduced 

QoL in PLHIV. This study is the first in Nigeria to examine the impact of Moringa oleifera 

Lam. leaves supplementation on the QoL of PLHIV that are on ART despite its widespread 

use. Moringa oleifera Lam. leaves nutritional supplementation has shown to improve the 

QoL domains of physical, psychological, level of independence, and social relationships for 

PLHIV that are on ART. PLHIV could experience better social interaction and improved 

intimate partner relationships which could decrease depression and stigmatization which are 

the most common mental health concerns among PLHIV (chapter 5). 

General Discussion 

Nutritional supplementation studies play a vital role in establishing causality between diet or intake of 

nutrients and health outcome measures. As nutritional supplementation studies are performed with 

humans, it often has many challenges and considerations which include the baseline nutritional status 

of study participants, defining appropriate control groups, and effective blinding of participants and 

investigators [17]. Further methodological challenges of implementing nutritional trials include 

ascertaining adherence, sharing nutritional supplements in families, the timing of taking the 

interventions as well as knowing the right dose to consume. As most of the participants in our study 

were of normal weight with a considerable number with overweight and only a few with underweight, 

the study reported the ineffectiveness of Moringa oleifera Lam. leaf supplementation in improving the 

weight and BMI. Our study was conducted on out-patients, therefore home visits to monitor adherence 

were inappropriate due to issues of confidentiality and fear of stigmatization by family members. 

Nutritional supplementation studies that reported an impact on nutritional status [12, 18, 19] recruited a 

considerable number of patients that presented with weight loss. Despite these challenges, the 

information to be gained in nutritional supplementation research remain high.  

 
 

6.2 Strength of the study 
 

This study is a double-blind, randomized placebo trial which is a gold standard of 

intervention studies. This gives strength and credence to the findings of the study. During 

study preparation, effort was exerted to present the interventions in the daily-dose 

prescription sachet. Patients could put a sachet in their pocket or bag while going out for 

their daily activities. This is to improve adherence to study protocol. 
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6.3 Limitation of the study  
 

Although the study has presented important information and evidence on nutritional 

supplementation in PLHIV in low-resource settings, the following limitations of the study are 

worth noting. The inability to recruit participants with appropriate nutritional status. 

Presentation of Moringa oleifera Lam. leaves in powdered form. The inability to present it in 

capsule form, which could mask its distinguishable taste, could be a source of bias. Also, 

the inclusion of patients who were only on one ART regimen (tenofovir + lamivudine + 

efavirenz drug regimen) limits the generalizability of our study findings. A longer follow-up 

period would also have demonstrated more clearly the differences in the study outcomes 

(nutritional status, CD4 counts, Viral loads) between the study groups. Lastly, compliance 

which was monitored by the self-reporting of the study participants, recall and social 

desirability biases, and lack of diet control and diet documentation of participant's nutrient 

intakes during the study are further limitations of this study.  

6.4 Conclusion 
 

The work reported in this thesis provided important information on nutritional 

supplementation in PLHIV that are on ART. Moringa oleifera Lam. leaves have provided an 

available local solution to solve nutritional deficiency-related issues in PLHIV. In resource-

limited settings, programs and policymakers should consider nutritional supplementation as 

part of a comprehensive approach to ensure optimal treatment outcomes in PLHIV.  

 

6. 5 Recommendations 
 

The studies reported in this thesis identified the following recommendations: 

• Inclusion of nutritional supplements as part of comprehensive therapy alongside ART medications for 

PLHIV. 

• Awareness of available dietary choices should be emphasised as part of routine counselling for 

PLHIV. 

• Nutritional status of PLHIV on ART needs to be monitored to prevent overweight/obesity and its 

consequences. 

• Inclusion of WHOQOL-BREF as an additional periodic qualitative tool for monitoring and evaluation of 

health outcomes in PLHIV on ART. 
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6.6 Future Studies 
 

Based on our findings and experience obtained while conducting this present study, the following 

factors should be considered in future studies:   

• Recruitment of participants with differing nutritional status: underweight, normal weight, overweight 

and obese, to determine the use of Moringa oleifera Lam. in improving weight and BMI in underweight 

subjects as well as control weight gain in overweight/ obese individuals. 

• Due to the problem of increasing overweight and chronic diseases in people with HIV, markers of 

chronic diseases should be measured. 

• The adoption of the Diet Quality Questionnaire (DQQ) designed by the Global Diet Quality Project is 

recommended. The DQQ is especially helpful for programs that have limited finances and technical 

capacity. The dietary assessment is a low-burden, simple, rapid, and reliable tool that has been 

designed to capture information on nutrient adequacy and healthy and unhealthy food consumption. It 

is standardized and adapted for use in over 100 countries with detailed lists of food groups unique to 

every country.   
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Appendix 4: Patient Informed Consent Form 

 

UKZN BIOMEDICAL RESEARCH ETHICS COMMITTEE 

 

Information Sheet and Consent to Participate in Research 

 

Date: 

Dear Sir/ Madam, 

My name is Aisha Gambo, a PhD student in the  Discipline of Public Health Medicine, University of 

Kwazulu-Natal, Durban, South Africa. My contact number is +234035392408 and my email address is 

gamboaishatu@yahoo.com 

You are being invited to consider participating in a study titled 

“Evaluation of the addition of Moringa  oleifera as a nutritional supplement   on the 

anthropometric, viral load; CD4 counts and quality of life of adult HIV patients on antiretroviral   

therapy in Nigeria” 

The purpose of this research is to find out if Moringa oleifera as a dietary supplement will have any 

effect on the body measurements (weight, BMI; MUAC) and HIV status (CD4 and viral load) of people 

living with HIV and AIDS who are on anti-retroviral therapy (ART).  

We know that people living with HIV and AIDS have better health outcomes if they have good nutrition. 

We also know that the leaves of  Moringa oleifera is packed with nutrients that includes all amino acids 

(proteins), many vitamins, minerals and anti-oxidants. All of these nutrients are essential for daily 

functioning. We need to evaluate and determine if adding Moringa oleifera supplement to your normal 

meals will make a difference to you in terms of your weight, mid-upper arm circumference and also 

your immune status (i.e. CD4 counts and viral loads). To do this in a scientific manner, we will put 

people taking part in this study into two groups. These groups are selected purely by chance to 

eliminate any bias.  One group will be given Moringa oleifera and the other group, the control will be 

given cornstarch powder which will be similar in look and presentation (placebo). If you choose to 

participate in this study, you should not have any known allergy or intolerance to Moringa oleifera or 

cornstarch. You should be on Tenofovir + Lamivudine + Efavirenz drug combination. You should not be 

pregnant.  Also, patients with active opportunistic infection and also those taking micronutrient or 

natural health product supplements within 30days of randomization cannot participate in the study. The 

study is expected to have a total number of  200 people. 
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Participants will be given Moringa oleifera supplement or the placebo to take together with their meals 

three times a day.  All participants will be observed for the same measures of weight, mid-upper arm 

circumference and immune status. The research team will be looking after all participants closely 

during the study. 

During the research, you are expected to make seven visits to the clinic. 

 In the first visit, we will ask you a few questions about yourself, your general health, and the 

types of food eaten. We will measure your height and weight. Then a small amount of blood, 

equal to about a teaspoon, will be taken from your arm with a syringe. This blood will be tested 

for the number of cells that help your body to fight HIV infections (CD4 cells). The test that tells 

the amount of the HIV virus in your body (viral load) will also be conducted. 

 At the next visit, which will be two weeks later, you will again be asked some questions about 

your health and then you will be divided into two groups and be given either the Moringa 

oleifera supplement or placebo with your usual prescription of ART drugs.   

 At all subsequent visits to the clinic thereafter your height, weight and other body 

measurements will be taken. A blood sample will be taken as explained earlier and the 

participant will be examined by the clinician if you have any infections associated with HIV and 

AIDS and how serious the infection is.  

The duration of your participation, if you choose to enroll and remain in the study, is expected to be six 

months. During this period if you become sick as a result of taking Moringa oleifera or the placebo, you 

will be medically treated free of charge.  

The safety of Moringa oleifera has been evaluated and to our knowledge, there are no notable toxic 

effects. Patients on anti-coagulants and pregnant women will be excluded as a precautionary measure. 

If you participate in the study, you will benefit from free CD4 and viral load tests. We hope that the 

study will enhance your knowledge about the benefits of good nutrition and also about the nutrients 

benefits of Moringa oleifera and whether it could have any additional benefits to improve the health 

status of people living with HIV and AIDS. Also, society will benefit from the study with the scientific 

information on the use of Moringa oleifera as nutritional supplements in HIV infection.  

This study has been ethically reviewed and approved by the UKZN Biomedical Research Ethics 

Committee (Reference number BFC294/16) and AKTH Ethics Committee (Reference number 

AKTH/MAC/SUB/12A/P-3/VI/2112). In the event of any problem or concerns/questions, you may 

contact the researcher at +234035392408 or the research team at HIV clinic AKTH at the addresses 

provided on this sheet.  
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Please note that your participation in this study is entirely voluntary. It is your choice whether to 

participate or not. Whether you participate or not, all the services you receive at this clinic will continue 

and nothing will change.  If you agreed earlier and you later change your mind to stop participating in 

the study, you will need to inform the researcher on this number +234035392408 or inform the 

research team at HIV clinic, AKTH. Also if you chose to participate, the researcher can terminate you 

from participating in the study if you refuse to adhere to the basic protocols of the study.  

We will give you [₦] to pay for your travel to the clinic for the purpose of the study on days other than 

your normal clinic days. You will not be given any other money or gifts to take part in this study. 

With this study, it is possible if people are aware that you are participating, they may ask you questions. 

We will not be sharing the identity of those participating in the study. The information that we collect 

from this research project will be kept confidential. Information about you that will be collected during 

the research will be put away and no one but the researchers will be able to see it. Any information 

about you will have a number on it instead of your name. Only the researchers will know what your 

number is and we will lock that information up under lock and key. It will not be shared with or given to 

anyone except the researcher, the AKTH HIV management team, and your doctors. 

At the end of the study, in six months, any leftover blood samples taken during the study will be 

destroyed. The result of the study will be made known to you at the clinic and thereafter it will be 

published in local and international journals without disclosing your identity. 

Here are the addresses to contact if you have questions or concerns.  

BIOMEDICAL RESEARCH ETHICS ADMINISTRATION  

Research Office, Westville Campus  

Govan Mbeki Building  

University of KwaZulu-Natal 

Private Bag X 54001, Durban, 4000  

KwaZulu-Natal, SOUTH AFRICA  

Tel: 27 31 2602486 - Fax: 27 31 2604609  

Email: BREC@ukzn.ac.za   

OR 

RESEARCH ETHICS COMMITTEE  

Aminu Kano Teaching Hospital 
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P.M.B 3452, Kano, Nigeria 

Tel: +234 706 829 7399 

wwwakth.org.ng 

Email: enquiries@akth.org.ng; akthkano@yahoo.com 
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--------------------------------------------------------------------------------------------------------------- 

 

CONSENT 

 

I (Name)……………………have been informed about the study entitled (provide details) ……………………………….. by 

(provide name of researcher/fieldworker) …………………………………... 

I understand the purpose and procedures of the study (add these again if appropriate). 

I have been given an opportunity to ask questions about the study and have had answers to my satisfaction. 

I declare that my participation in this study is entirely voluntary and that I may withdraw at any time without 

affecting any treatment or care that I would usually be entitled to. 

I have been informed about any available compensation or medical treatment if injury occurs to me as a result 

of study-related procedures. 

If I have any further questions/concerns or queries related to the study I understand that I may contact the 

researcher at +234035392408  

If I have any questions or concerns about my rights as a study participant, or if I am concerned about an aspect 

of the study or the researchers then I may contact: 

 

 

BIOMEDICAL RESEARCH ETHICS ADMINISTRATION  

Research Office, Westville Campus  

Govan Mbeki Building  

University of KwaZulu-Natal 

Private Bag X 54001, Durban, 4000  

KwaZulu-Natal, SOUTH AFRICA  

Tel: 27 31 2602486 - Fax: 27 31 2604609  

Email: BREC@ukzn.ac.za   

OR 
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Research Ethics Committee  

Aminu Kano Teaching Hospital 

P.M.B 3452, Kano, Nigeria 

Tel: +234 706 829 7399 

wwwakth.org.ng 

Email: enquiries@akth.org.ng; akthkano@yahoo.com 

 

____________________      ____________________ 

Signature of Participant                            Date 

____________________   _____________________ 

Signature of Witness                                Date 

(Where applicable)      

 

____________________   _____________________ 

Signature of Translator                            Date 

(Where applicable) 
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Appendix 5:  DIETARY DIVERSITY QUESTIONNAIRE 1 

 

Please describe the foods (meals and snacks) that you ate yesterday during the day and night, 
whether at home or outside the home. Start with the first food eaten in the morning.  
Write down all food and drinks mentioned by the respondent. When the respondent has 
finished, probe for meals and snacks not mentioned. 
Breakfast Snack Lunch Snack Dinner Snack 

      
 

[Household level: consider foods eaten by any member of the household, and exclude 
foods purchased and eaten outside of the home] 

 
When the respondent recall is complete, fill in the food groups based on the information recorded above. 
For any food groups not mentioned, ask the respondent if a food item from this group was consumed.  

Question 
Food group Examples 

YES=1 
 

number NO=0  

  
 

    
 

1 CEREALS corn/maize, rice, wheat, sorghum, millet or any other  
 

  grains or foods made from these (e.g. bread, noodles,  
 

  porridge or other grain products) + insert local foods e.g.  
 

  ugali, nshima, porridge or pastes or other locally  
 

  available grains  
 

     

2 VITAMIN A RICH pumpkin, carrots, squash, or sweet potatoes that are  
 

 VEGETABLES AND orange inside + other locally available vitamin-A rich  
 

 TUBERS vegetables (e.g. red sweet pepper)  
 

    
 

3 WHITE TUBERS AND white potatoes, white yams, white cassava, or other  
 

 ROOTS foods made from roots  
 

    
 

4 DARK GREEN LEAFY dark green/leafy vegetables, including wild ones + locally  
 

 VEGETABLES available vitamin-A rich leaves such as amaranth,  
 

  cassava leaves, kale, spinach etc.  
 

    
 

5 OTHER VEGETABLES other vegetables (e.g. tomato, onion, eggplant) ,  
 

  including wild vegetables  
 

    
 

6 VITAMIN A RICH ripe mangoes, cantaloupe, apricots (fresh or dried), ripe  
 

 FRUITS papaya, dried peaches + other locally available vitamin  
 

  A-rich fruits  
 

7 OTHER FRUITS other fruits, including wild fruits  
 

    
 

8 ORGAN MEAT (IRON- liver, kidney, heart or other organ meats or blood-based  
 

 RICH) foods  
 

    
 

9 FLESH MEATS beef, pork, lamb, goat, rabbit, wild game, chicken, duck,  
 

  or other birds  
 

    
 

10 EGGS chicken, duck, guinea hen or any other egg  
 

    
 

11 FISH fresh or dried fish or shellfish  
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12  LEGUMES, NUTS AND beans, peas, lentils, nuts, seeds or foods made from  
 

   SEEDS these  
 

      
 

13  MILK AND MILK milk, cheese, yogurt or other milk products  
 

   PRODUCTS   
 

      
 

14  OILS AND FATS oil, fats or butter added to food or used for cooking  
 

      
 

15  RED PALM PRODUCTS Red palm oil, palm nut or palm nut pulp sauce  
 

      
 

16  SWEETS sugar, honey, sweetened soda or sugary foods such as  
 

    chocolates, candies, cookies and cakes  
 

      
 

17  SPICES, CONDIMENTS, spices(black pepper, salt), condiments (soy sauce, hot  
 

   BEVERAGES sauce), coffee, tea, alcoholic beverages OR local  
 

    examples  
 

       

     YES=1 
 

     NO=0 
 

      
 

 Individual  
Did you eat anything (meal or snack) OUTSIDE of the home yesterday? 

 
 

 
level only   

 

     
 

     
 

 
Household  Did you or anyone in your household eat anything (meal or snack) OUTSIDE of the  

 

  
home yesterday?   

 

 level only    
 

     
 

      
 

 
1
 FAO/Nutrition and Consumer Protection Division, version of May, 2007. Please acknowledge FAO in any 

documents pertaining to use of this questionnaire. 
 

2
 This questionnaire may be used for any individual above the age of three years. For children under three, the 

dietary diversity questionnaire used in DHS surveys for young children is more appropriate. 
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Appendix 6:   WHOQOL-HIV BREF 

WHO/MSD/MER/02.2 

English only  
Distr.: General 

 
 
 
 
 
 

WHOQOL-HIV BREF 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

MENTAL HEALTH: EVIDENCE AND RESEARCH 

DEPARTMENT OF MENTAL HEALTH 
 

AND SUBSTANCE DEPENDENCE 
 

WORLD HEALTH ORGANIZATION 
 

GENEVA 

 
Raw Transformed  
Score Score  

Domain 1 (6-Q3) + (6-Q4) + Q14 + Q21  
 

   

 □ +  □ + □ + □  
 

Domain 2 Q6 + Q11 + Q15 + Q24 + (6-Q31)  
 

   

 □ + □ + □ + □ + □  
 

Domain 3 (6-Q5) + Q20 + Q22 + Q23  
 

   

 □ + □ + □ + □  
 

Domain 4 Q17 + Q25 + Q26 + Q27  
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 □ + □ + □ + □  
 

Domain 5 Q12 +  Q13 + Q16 + Q18 + Q19 + Q28 + Q29 + Q30  
 

   

 □ + □ + □ + □ + □ + □+ □ + □  
 

Domain 6 Q7 + (6–Q8) + (6-Q9) + (6-Q10)  
 

   

 □ + □ + □ + □  
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Further copies of this document may be obtained from 

 

Department of Mental Health and Substance Dependence  
World Health Organization  

CH-1211 Geneva 27  
Switzerland 

 

 

Copyright © World Health Organization [2002] 
 
 
 
 
 
 
 
 
 
 
 
 

This document is not a formal publication of the World Health Organization (WHO), and all rights are 

reserved by the Organization. The document may, however, be freely reviewed, abstracted or reproduced, 

in part or in whole, but not for sale or for use in conjunction with commercial purposes. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2 
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ABOUT YOU  
Before you begin we would like to ask you to answer a few general questions about yourself: by circling the correct 

answer or by filling in the space provided. 

What is your gender?                                               Male / Female 

 

How old are you?                                                                  ______________ (age in years) 

 

What is the highest level education you received? None at all / Primary / Secondary / Tertiary / Quranic 

 

What is your Ethnicity?                                          Hausa:Fulani / Yoruba / Igbo / Others 

 

What is your Marital status?                                 Single / Married / Divorced / Separated / Widowed 

What is your Occupation?                                     Farmer / Trader / Civil servant / Artisan / Unemployed / Others 

 

How many members are in your family?                                     ________________ 

 

What is your monthly income?                                                    

 

Apart from being HIV positive, do you have any other health problems:  Yes/No . If yes, please indicate what 

these are 

 

 

Please respond to the following questions if they are applicable to you: 

 

What is your HIV serostatus? Asymptomatic / Symptomatic / AIDS converted 

 

In what year did you first test positive for HIV? 

 

In what year do you think you were infected? 

 

How do you believe you were infected with HIV? (circle one only): 
 

Sex with a man / Sex with a woman / Injecting drugs / Blood products / Other (specify)_________________ 
 

 

Instructions 
 

This assessment asks how you feel about your quality of life, health, or other areas of your life. Please answer all the 

questions. If you are unsure about which response to give to a question, please choose the one that appears most 

appropriate. This can often be your first response. Please keep in mind your standards, hopes, pleasures and concerns. 

We ask that you think about your life in the last two weeks. For example, thinking about the last two weeks, a 

question might ask: 

 
         

   Not at all A little A moderate Very much Extremely  
     amount    
         

 11 (F5.3) How well are you able to concentrate? 1 2 3 4 5  
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You should circle the number that best fits how well are you able to concentrate over the last two weeks. So you 

would circle the number 4 if you were able to concentrate very much. You would circle number 1 if you were not 

able to concentrate at all in the last two week
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Please read each question, assess your feelings, and circle the number on the scale for each question that gives the best 

answer for you. 
         

    Very poor Poor Neither poor Good Very good 
      nor good   
         

  1(G1) How would you rate your quality of life? 1 2 3 4 5 
         

         

         

    Very Dissatisfied Neither Satisfied Very 
    dissatisfied  satisfied nor  satisfied 
      dissatisfied   
         

  2 (G4) How satisfied are you with your health? 1 2 3 4 5 
         

         

 
The following questions ask about how much you have experienced certain things in the last two weeks.  

         

    Not at all A little A moderate Very much An extreme 
      amount  amount 
         

3 (F1.4) To what extent do you feel that physical pain 1 2 3 4 5 
  prevents you from doing what you need to       

  do?       
         

4 (F50.1) How much are you affected  by any physical 1 2 3 4 5 
  problems related to your HIV infection?       
         

5 (F11.3) How much medical 1 2 3 4 5 

  
treatment  do you need  to function in your 

daily life?       
         

6 (F4.1) How much do you enjoy life? 1 2 3 4 5 
         

7 (F24.2) To what extent do you feel your life to be 1 2 3 4 5 
  meaningful?       
         

8 (F52.2) To what extent are you bothered by people 1 2 3 4 5 
  blaming you for your HIV status       
         

9 (F53.4) How much do you fear the future? 1 2 3 4 5 
        

10 (F54.1) How much do you worry about death? 1 2 3 4 5 
         

         

         

    Not at all A little A moderate Very much Extremely 
      amount   
        

11 (F5.3) How well are you able to concentrate?  1 2 3 4 5 
        

12 (F16.1) How safe do you feel in your daily life?  1 2 3 4 5 
        

13 (F22.1) How healthy is your physical environment?  1 2 3 4 5 
         

         

 

 

The following questions ask about how completely you experience or were able to do certain things in the last two weeks. 
        

   Not at all A little Moderately Mostly Completely 
        

14 (F2.1) Do you have enough energy for everyday 1 2 3 4 5 
  life?      
        

15 (F7.1) Are you able to accept your bodily 1 2 3 4 5 
  appearance?      
        

16 (F18.1) 
Have you enough money to meet your 

needs? 1 2 3 4 5 
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17 (F51.1) 
To what extent do you feel accepted by 

the 1 2 3 4 5 
  people you know?      
        

18 (F20.1) 
How available to you is the information 

that 1 2 3 4 5 
    you need in your day-to-day life?      
        

        

        

 

  19 (F21.1) To what extent do you have the opportunity 1 2 3 4 5 
    for leisure activities?      
           
           

           

      Very poor Poor Neither poor Good Very good 
        nor good   
           

 20 (F9.1)  How well are you able to get around? 1 2 3 4 5 
         
           

  The following questions ask you how good or satisfied you have felt about various aspects of your life over the last two 

  weeks.        
           

      Very Dissatisfied Neither Satisfied Very 
      dissatisfied  satisfied nor  satisfied 
        dissatisfied   
           

  21 (F3.3)  How satisfied are you with your sleep? 1 2 3 4 5 
           

  22 (F10.3)  How satisfied are you with your ability to 1 2 3 4 5 
     perform your daily living activities?      
           

  23 (F12.4)  How satisfied are you with your capacity for 1 2 3 4 5 
     work?      
           

  24 (F6.3)  How satisfied are you with yourself? 1 2 3 4 5 
           

  25 (F13.3)  How satisfied are you with your personal 1 2 3 4 5 
     relationships?      
           

  26 (F15.3)  How satisfied are you with your sex life? 1 2 3 4 5 
           

  27 (F14.4)  How satisfied are you with the support you 1 2 3 4 5 
     get from your friends?      
           

  28 (F17.3)  How satisfied are you with the conditions of 1 2 3 4 5 
     your living place?      
           

  29 (F19.3)  How satisfied are you with your access to 1 2 3 4 5 
     health services?      
           

  30 (F23.3)  How satisfied are you with your transport? 1 2 3 4 5 
         
           

  

 

 

The following question refers to how often you have felt or experienced certain things in the last two 

weeks.  
           

      Never Seldom Quite often Very often Always 
          

  31 (F8.1)  How often do you have negative feelings 1 2 3 4 5 
     such as blue mood, despair, anxiety,      

     depression?      
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Did someone help you to fill out this form?          
 

How long did it take to fill this form out?  
 

Do you have any comments about the assessment? 
 
 

 

 

                        THANK YOU FOR YOUR HELP 
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