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1. Introduction 

1.1 Background 

Suboptimal cardiometabolic health is on a disproportional rise in Low- and Middle-Income 

Countries (LMICs). In sub-Saharan Africa (SSA), cardiometabolic dysfunction is being 

exacerbated by the ongoing nutrition transition, that has seen a change from traditional diets to 

fast and ultra processed foods rich in sugar, fats, and salt coupled by low physical activity (1). 

Similarly, chronic inflammatory diseases such as HIV can aggravate cardiometabolic risks (2). 

HIV aetiology and Antiretroviral Therapy (ART) have been shown to exacerbate metabolic 

syndrome. Although the pathophysiology remains rather elusive, HIV triggers glucose 

metabolism dysregulation and dyslipidaemia. In part, this is linked to the inflammation 

triggered by viral infection. The virus triggers chronic activation of the innate immune system 

with excessive production of inflammatory cytokines. These inflammatory mediators increase 

the risk of atherosclerosis and insulin resistance (2). Our recent study among people living with 

HIV (PLWH) under community-based HIV care model in Uganda revealed a high prevalence 

of metabolic syndrome (28%), central obesity (44.5%), raised fasting blood glucose (49.6%), 

hypertriglyceridemia (26.4%), low HDL-c (56.7%), and high blood pressure (31.5%). This 

cardiometabolic dysfunction is compounded by low quality carbohydrate-based diets devoid 

of fruits and vegetables (3). Fruits and vegetables are the bedrock of a healthy diet (4, 5). 

However, although WHO recommends a daily intake of at least 5 servings a day (6), in our 
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study the average intake of fruits and vegetables was just 1.5 servings and a low polyphenol 

intake (212 mg) (3). 

Beyond conventional nutrients, fruits and vegetables have ubiquitous amounts of bioactive 

components including polyphenols, alkaloids, saponins, and terpenes and terpenoids, with 

polyphenols being the most ubiquitous of all. Dietary polyphenols are a diverse category of 

secondary plant metabolites that represent the largest group of naturally occurring antioxidants 

with cardioprotective benefits (7-9). A daily 5 servings intake of fruits and vegetables coincides 

with 500-1000 mg of total polyphenols, a threshold that is considered beneficial for 

cardiometabolic homeostasis (10). Our recent meta-analysis demonstrated that an average 

intake of 780 mg/d of total polyphenols significantly reduced blood pressure, total cholesterol, 

triglycerides, and improved vascular function (11). The (poly)phenolic composition of fruits 

and vegetables can vary considerably according to the region of growth among other factors 

(9, 12). For example, Africa’s Indigenous Fruits and Vegetables (IFV) have been shown to 

contain high concentrations of polyphenols (13, 14). Our recent inventory study of Uganda’s 

IFV with purported cardiometabolic benefits, highlighted the popularity of Tamarindus indica 

as a local adjuvant therapy for cardiometabolic risks among Ugandan communities (15). The 

study also revealed that the polyphenol composition of T. indica is superior in 4755mg/100g 

FW in relation to other IFV identified. 

T. indica, is a leguminous tree belonging to the family Fabaceae with a wide range of bioactive 

constituents in varying levels- the highest being polyphenols followed by alkaloids, saponins, 

and terpenoids in that order (16). The principal flavonoids in T. indica fruit pulp are composed 

of flavanols especially the oligomeric procyanidins and their monomers- epicatechins and 

catechins (17, 18). Recent dietary guidelines for bioactives recommend a daily intake of 400-

600 mg of flavanols for cardiometabolic protection (19) while the European Food Safety 

Authority (EFSA) recommends that 200 mg/d intake of cocoa flavanols is important for 

vascular homeostasis (20). Elsewhere, the COSMOS study showed that an intake of 500 mg/d 

of flavanols averts 27% of CVD mortality with significant reduction in CVD events (21). 

Flavanol increases the endothelial production and bioavailability of nitric oxide, a signalling 

molecule for endothelial function (20) .  

A potential mechanism of action by which polyphenols confer hypotensive effects is by 

increasing the bioavailability of nitric oxide (NO) and upregulating endothelial NO-synthase 

activity. NO is a potent vasodilator that reduces blood pressure. Additionally, flavonoids 
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especially flavanols may block angiotensin converting enzyme (ACE) activity, reducing blood 

pressure. In fact, flavanols, anthocyanins, phenolic acids, tannins, and resveratrol have been 

identified as green ACE inhibitors (11). 

Although the benefits of the community-based HIV care model in the resource limited HIV 

management settings are well documented, in Uganda, the lack of dietary interventions 

promoting cardiometabolic health could obscure such benefits (22-24). Lifestyle modifications 

such as programmed physical activity, weight loss, and dietary adjustments are indispensable 

to optimal cardiometabolic health (25, 26). However, the existence of a health-beauty paradox 

in SSA could thwart such interventions premised on maintaining a healthy body weight. The 

health-beauty paradox is a socio-cultural positive perception where a large body size is 

construed as a sign of prosperity and freedom from HIV (27). Moreover, dietary approaches 

that aim to add a healthy food portion on to one’s habitual diet rather than completely changing 

their menu are by far more culturally diffusible (28). Therefore, we aim to evaluate the efficacy 

of T. indica fruit juice (added to patients’ usual diets) on selected cardiometabolic risk markers 

of PLWH under the community-based HIV care model in Uganda in a proof-of-concept clinical 

trial. Evidence could lead to the concomitant use of such food products as adjuvant therapies 

in the secondary prevention of cardiometabolic risks. 

1.2. Hypotheses 

The hypotheses are: 

H1: Consumption of T. indica fruit juice will result into an overall improvement in 

cardiometabolic (vascular function, blood pressure, glycaemic, and lipidemic) response. 

H2: There will be differences in the dose-response relationship in cardiometabolic control 

following the intake of increasing doses of polyphenols in T. indica fruit juice. 

2. Materials and Methods 

2.1.1 Intervention food materials 

Two blinded juice prototypes of 10% and 30% fruit pulp packaged in amber bottles each 

consisting of 300mls will be supplied by the Uganda Natural Chemotherapeutics Research 

Institute. The chemical and phytochemical characteristics of the test juice are presented in table 

1. 
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Table 1: Chemical and phytochemical characteristics of Tamarindus indica fruits juice 

Fruit juice 
prototypes 
(pulp %) 

TPC (GAE, 
mg/100ml) 

 TFC (RE, 
mg/100ml) 

 TT (GAE, 
mg/100ml) 

Alkaloids 
(%) Brix Ph 

 TTA (g of 
tartaric 
acid/100ml) 

Antioxidant 
potential, 
IC50, µL 

10% 8.30 6.75 8.30 0.34 6.80 3.28 0.35 36.71 
30% 26.36 12.29 10.17 0.44 6.80 2.89 0.95 37.46 

TPC, Total Polyphenols Content; TFC, Total Flavonoids Content; TT, Total Tannins; TTA, Titratable acidity 

2.2 Study design and participants  

This is a single centre, 2-arm, 4 weeks randomised, double-blinded parallel trial with equal 

allocation ratios (1:1). We will follow the Consolidated Standards of Reporting Trials 

(CONSORT) recommendations for randomized trials (32). Participants will be PLWH (30-60 

years) managed under the community-based model (Community Drug Distribution Points-

CDDPs) in Wakiso district, central Uganda. The district encircles Kampala, Uganda's capital 

city with an estimated population of over 2.9 million people. The district has the highest 

prevalence (10%) of HIV in Uganda. Over 3,801 PLWH are currently receiving the HIV care 

from CDDPs in Wakiso District (33). The study inclusion and exclusion criteria are presented 

in Table 2. The study will be announced during the drug refill days and interested patients will 

be provided with more information about the study before obtaining their consent to participate. 

Demographic and medical information will be collected from all consented patients,  

The study participants will be randomly allocated to consume twice-daily 300 mL of either 

10% or 30% pulp of T. indica fruit juice, figure 1. Both participants and the study team will be 

blinded to the intervention materials. Measurements will be performed at three different 

timelines: 1) Baseline, 2) Week two of the study, and 3) Endline (week four of the study). 

Compliance to the study protocol will be confirmed by weekly telephone inquiries, and by 

counting the returned empty juice bottles or unused study products at each follow-up visit. 

Participants will be asked to maintain their habitual dietary regimen. 

Any reported unusual gastrointestinal side effects, including abdominal pain/cramps, 

heartburn, stomach acid/reflux, nausea, vomiting, abdominal rumbling, bloating, belching, 

excess gas/wind, stool type, etc, during the study will be recorded. Patients will be encouraged 

to contact a study staff by phone or e-mail if they experience any adverse health-related impacts 

of the interventions. In the case of T. indica fruit juice intolerance, patients will be excluded.  

 

 

https://en.wikipedia.org/wiki/Kampala
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Randomisation and blinding 

A biostatistician of Mildmay hospital will develop computer-generated sequence to randomly 

allocate participants to each of the two study arms, as shown in figure 1. The biostatistician 

responsible for generating the allocation sequences will not have any study-related tasks, for 

example, inclusion or examination of participants. The two juice prototypes will be blinded by 

assigning a secret code to each of the intervention products. As such, blinding of the 

investigators and participants will be undertaken to ensure a double-blind intervention. 

Moreover, the statistical analyses of the main endpoints will be done before breaking the 

intervention product concealment. 

 

 
 
BP, Blood Pressure; BC, Body composition; FBG, Fasting Blood Glucose; TG, Triglycerides; Tc, Total cholesterol; PA, 
Physical Activity; PWV, Pulse Wave Velocity; WC, waist circumference.  
 
Figure 1: Schematic overview of the study protocol. 
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Table 2: Eligibility criteria for study participants 

Inclusion criteria Exclusion criteria 

Triglycerides ≥150 mg/dL Taking dietary supplements 

TLD regimen (ART) for ≥12 months  
TB co-infection, renal failure disease, liver 

cirrhosis, chronic pancreatitis 

95% ART adherence in last 6 months1 Pregnancy and Lactation or regular sport activity 

Virally suppressed (most recent results viral load 

suppressed within the last 12 months)1 
Parallel participation in another clinical trial 

PLWH aged ≥30≤60 years. 

No plans to change location in the next 6 months 

On treatment for; dyslipidaemia, hypertension or 

diabetes and oral hypoglycaemic drugs 

 
Very low blood pressure (< 90/50 mmHg) 

Not willing to consent or unable to consent 

ART, Antiretroviral Therapy; DBP, Diastolic blood pressure; FGD, Focus group discussion; SBP, systolic blood pressure; 
TLD, Tenofovir Lamivudine Dolutegravir; WC, waist circumference.  
1In line with the national guidelines for community drug distribution points (Community care model for HIV), WHO stages 1 

or 2 (34). 

 

2.3.1 Study outcomes  

The primary endpoint will be changes in Triglycerides (TG). Secondary outcomes will include 

changes in fasting blood glucose and plasma levels of lipids, and parameters of vascular 

function, Table 3. 

 

Table 3: Study outcome measures 

Primary outcome measures Secondary outcome measures Exploratory outcomes 

Triglycerides [mg/dL] PWV [m/s], Blood pressure [mmHg] BMI [kg/m2] 

 Fasting Blood glucose [mg/dL] 
Fat mass composition  

Waist circumference [cm] 

 HDL-c, LDL-c, Total cholesterol [mg/dL]   
 

AIx (%), MAP  

BMI, Body Mass Index; PWV, Pulse Wave Velocity; HDL-c, High Density Lipoproteins; LDL-c, Low Density Lipoproteins; 
AIx, Augmentation Index; MAP, Mean Arterial Pressure  
 

2.4 Protocols for measuring study outcomes. 

2.4.1 Biochemical Measurements  

CardioChek Plus will be used to assess fasting blood glucose and lipid profile (total cholesterol, 

HDL-c, LDL-c, and triglycerides). It is an on-site test which gives results in as little as 90 

seconds. The CardioChek plus is patient friendly in that it requires a fingerstick blood sampling 
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of 15 to 40 μL. Participant safety is guaranteed; the trained laboratory technician handling the 

testing will sanitize and wear cloves while doing the test, the participants finger (middle or ring 

finger) will be cleansed with an alcohol wipe for at least 30 seconds and the stick will always 

be on the side of the finger rather than the tip. The testing will be performed by trained 

laboratory technician. Participants will be requested to fast overnight and not to indulge in 

exercise in the morning. To ensure this, tests will be carried out early morning before breakfast. 

 

2.4.2 Parameters of vascular function  

2.4.2.1 Pulse wave velocity, Mean arterial Pressure, and Augmentation Index 

Increased arterial stiffness, measured non-invasively by aortic pulse wave velocity (PWV), is 

one of the earliest detectable manifestations of adverse structural and functional changes of the 

vessel wall (35). Aortic PWV will be estimated twice in the supine position on the right upper 

arm, using the validated Arteriograph device (TensioMed, Budapest, Hungary) (36). The 

Arteriograph is an operator-independent, non-invasive device that uses an oscillometric 

occlusive technique to estimate the aortic PWV and AIx. In short, after two conventional BP 

measurements, the Arteriograph produces a cuff pressure over the brachial artery that is 35 

mmHg in excess of the systolic blood pressure measured. This suprasystolic pressure is used 

to analyse the pulse wave. To calculate the PWV, the distance from the jugulum to the 

symphysis is measured in a straight line using a tape measure, as a surrogate measure of the 

aortic length, and multiplied by two. The result is then divided by the difference in time 

between the beginning of the first wave and the beginning of the second (reflected) wave, 

resulting in the PWV in meters per second (m/s) (36, 37). The two conventional BP 

measurements of the Arteriograph will be used to calculate the mean arterial pressure (MAP). 

The AIx corresponds to the pressure difference (amplitude difference; P1-P2) between the first 

and second wave in relation to the pulse pressure (PP). The Arteriograph calculates the AIx on 

the basis of the formula, AIx% = [(P2-P1)/PP] *100 and thus provides the brachial AIx without 

applying a transfer function (37). In order to standardize the measurement, we will use the 

protocol provided by the manufacturer. At the end of every examination day, data will be 

directly exported from the Arteriograph output into SPSS, preventing data-entry errors.  

2.4.2.2 Blood pressure 

Blood pressure will be measured using blood pressure monitor – Seca b12. Blood pressure 

measurements will be taken on the left arm with the participant in a sitting position (after a 

five-minute rest in sitting position). Two readings will be taken at least one minute apart and 

the mean of the last two readings will be taken as the final blood pressure. In case of there’s 
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more than a 5-mm Hg difference between the first and second readings, additional readings 

will be obtained and then the mean value of these multiple readings will be used (38). 

2.4.3 Anthropometrics  

Height will be taken to the nearest 0.1 cm using a portable stadiometer. Weight will be 

measured to the nearest 0.1 kg using the Seca 874 dr weighing scale. Participants will remove 

shoes and heavy clothing (jackets) and pocket items before measurements. Weight and height 

measurements will be used to calculate BMI (kg/m2). Waist circumference (to the nearest 0.5 

cm) will be measured using a non-stretchable standard tape measure (gulick measuring tape). 

The waist measurement will be taken at the level of the iliac crest with the participant standing, 

at the end of gentle expiration (39).  

2.4.4 Body composition measurement  

Body composition will be measured using Bodystat 1500 lite touch. This equipment uses the 

scientifically validated principle of bio-electrical impedance analysis, to measure body 

composition parameters namely, fat, lean weight, optimal total body weight range and body 

water levels, is instantly displayed on the screen of the Bodystat 1500 lite touch. The 

measurement is not recommended after strenuous exercise. The body would have lost excessive 

fluid through sweat, and an abnormally low fluid level would increase the impedance 

measurement resulting in an artificially higher percent fat than would normally be the case. 

Therefore, participants will be advised to avoid strenuous activities on the day of measurement. 

To ensure this, tests will be carried out early morning before breakfast. 

 

5. Other measurements 

5.1 Dietary intake  

Data on dietary intake will be collected by a non-consecutive two day 24-hour dietary recall 

method (40). The recall will be interactive to allow for estimation of food quantities and sizes. 

The participants will be thoroughly probed to ensure that no foods consumed are forgotten. The 

time of food consumption will also be recorded. Participants will estimate their food portion 

sizes using a photographic atlas. The atlas utilizes photos of estimated food portions and their 

corresponding weight in grams.  

 

 5.2 Physical activity 

Physical activity will be measured using the validated short form of the international physical 

activity questionnaire (41). 
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6. Statistical analysis 

This is a proof-of-concept (no power calculation). The study will use a pragmatic sample size. 

Intention to treat analysis will be conducted. Continuous variables will be presented as mean 

and standard deviation. Student t-test will be applied to compare means of endpoints between 

patient groups. Outcome variables will be checked for normality and transformed where 

necessary. To account for any missing data, analyses will be conducted using linear mixed 

models. Analysis will be performed using the Statistical Package for the Social Science (SPSS) 

software version 22 (IBM Corp, Armonk, NY, USA). A p-value of <0.05 will be used for 

statistical significance.  

 

7. Ethics and regulatory approvals 

All study procedures will be conducted in accordance with the Helsinki Declaration and the 

study protocol will be registered in a public database (ClinicalTrials.gov). Research approval 

and permit has been sought and granted by the research ethics committee of Clarke 

International University and Uganda National Council of Science and Technology. All willing 

participants will be asked to voluntarily sign an informed consent form at the point of 

recruitment. The research team will protect the data from disclosure outside the research 

according to the terms of the research protocol and the informed consent document. The 

investigator will treat all information and data of participants as confidential and shall not 

disclose such information to any third parties or use such information for any purpose other 

than the performance of the study. The subject’s name or other identifiers will be stored 

separately from their research data and replaced with a unique code to create a new identity for 

the participant. It is anticipated that the results of the study will be presented at national and 

international conference or published in an international peer reviewed journal. Authorship to 

publications will be determined in accordance with the requirements published by the 

International Committee of Medical Journal Editors and in accordance with the requirements 

of the respective medical journal. Each participant will be offered a healthy snack and also 

compensated USD 8 each visit to cater for transport. 

8. Direct access to source data and documents  
 
The investigator(s) will permit study related monitoring, ethical committee review and 
regulatory inspections (where appropriate) by providing direct access to source data and other 
documents. 
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9. Individual Participant Data (IPD) Sharing Statement 

Plan to Share IPD: Yes 

Plan Description: For all the data generated during the course of this study, we will 
follow the prevailing standards and guidelines in documenting and 
depositing data sets. 

The research team will disseminate results from this research through 
presentations at public lectures, scientific institutions and meetings, 
and/or publication in major journals. Regarding data sharing, 
International Committee of Medical Journal Editors recommendations 
will be followed. 

Individual deidentified participant data will be shared. In particular, 
individual participant data that underlie the results reported in our 
articles, after deindentification (text, tables, figures and appendices). 

Supporting Materials: Study Protocol 
Informed Consent Form (ICF) 
Analytic Code 

Time Frame: Data will become available from 9-36 months after the publication of 
the study-results by the research team. 

Access Criteria: Data will only be shared with investigators whose proposed use of the 
data has been approved by an independent review committee 
identified for this purpose. Proposals should be directed to Prof. 
Christophe Matthys (Christophe.matthys@uzleuven.be). To gain 
access, data requestors will need to sign a data access agreement. 

 

10. Withdrawal of participants  

Participants can withdraw from the study at any time for any reason if they wish to do so.  

11. Funding 

The research is funded by the Belgian Directorate General for Development Cooperation and 

Humanitarian Aid (DGD), an initiative implemented by VLIR-UOS. 

 

References 

1. Micha R, Mannar V, Afshin A, Allemandi L, Baker P, Battersby J, et al. 2020 global nutrition 

report: action on equity to end malnutrition. 2020.  

2. Todowede OO, Mianda SZ, Sartorius B. Prevalence of metabolic syndrome among HIV-

positive and HIV-negative populations in sub-Saharan Africa—a systematic review and meta-

analysis. Systematic reviews. 2019;8(1):1-17. 

3. Kiyimba T, Kigozi F, Yiga P, Mukasa B, Ogwok P, Van der Schueren B, et al. The 

cardiometabolic profile and related dietary intake of Ugandans living with HIV and AIDS. 

Frontiers in Nutrition. 2022;9. 

mailto:Christophe.matthys@uzleuven.be


18th. September 2023 
 

11 
 

4. Aune D, Giovannucci E, Boffetta P, Fadnes LT, Keum N, Norat T, et al. Fruit and vegetable 

intake and the risk of cardiovascular disease, total cancer and all-cause mortality—a systematic 

review and dose-response meta-analysis of prospective studies. International journal of 

epidemiology. 2017;46(3):1029-56. 

5. Bentham J. Worldwide Associations of Fruit and Vegetable Supply with Blood Pressure from 

1975 to 2015: An Ecological Study. BMJ Nutrition, Prevention and Health. 2022. 

6. Diet WSGo, Diseases PoN, Organization WH. Diet, Nutrition, and the Prevention of Chronic 

Diseases: Report of a WHO Study Group: World Health Organization; 1990. 

7. Rajha HN, Paule A, Aragonès G, Barbosa M, Caddeo C, Debs E, et al. Recent advances in 

research on polyphenols: effects on microbiota, metabolism, and health. Molecular Nutrition & 

Food Research. 2022;66(1):2100670. 

8. Quero J, Mármol I, Cerrada E, Rodríguez-Yoldi MJ. Insight into the potential application of 

polyphenol-rich dietary intervention in degenerative disease management. Food & function. 

2020;11(4):2805-25. 

9. Tomas-Barberan FA, González-Sarrías A, García-Villalba R. Dietary Polyphenols: Metabolism 

and Health Effects: John Wiley & Sons; 2020. 

10. Williamson G, Holst B. Dietary reference intake (DRI) value for dietary polyphenols: are we 

heading in the right direction? British Journal of Nutrition. 2008;99(S3):S55-S8. 

11. Kiyimba. T YP, Bamuwamye. M, Ogwok. P, Bart Van der Schueren, Christophe Matthys. 

Efficacy of Dietary Polyphenols from Whole Foods and Purified Food Polyphenol Extracts in 

Optimizing Cardiometabolic Health: A meta-analysis of randomized-controlled trials. 

Advances in Nutrition. Under press. 

12. Eker ME, Aaby K, Budic-Leto I, Rimac Brnčić S, El SN, Karakaya S, et al. A review of factors 

affecting anthocyanin bioavailability: Possible implications for the inter-individual variability. 

Foods. 2019;9(1):2. 

13. Moyo M, Amoo S, Ncube B, Ndhlala A, Finnie J, Van Staden J. Phytochemical and antioxidant 

properties of unconventional leafy vegetables consumed in southern Africa. South African 

Journal of Botany. 2013;84:65-71. 

14. Oosthuizen D, Goosen NJ, Stander MA, Ibrahim AD, Pedavoah M-M, Usman GO, et al. 

Solvent extraction of polyphenolics from the indigenous African fruit ximenia caffra and 

characterization by LC-HRMS. Antioxidants. 2018;7(8):103. 

15. Tonny Kiyimba Eline VD, Peter Yiga, Michael Bamuwamye, Patrick Ogwok, Bart Van der 

Schueren, Christophe Matthys. . Exploring Uganda's indigenous fruits and vegetables with 

cardiometabolic effects; understanding facilitators and barriers to consumption. unpublished. 

16. Index IPN. International Plant Names Index. Checklist Dataset Retrieved via GBIF org Nov. 

2017;16:2017. 



18th. September 2023 
 

12 
 

17. Kuru P. Tamarindus indica and its health related effects. Asian Pacific Journal of Tropical 

Biomedicine. 2014;4(9):676-81. 

18. Azad S. Tamarindo—Tamarindus indica.  Exotic fruits: Elsevier; 2018. p. 403-12. 

19. Crowe-White KM, Evans LW, Kuhnle GG, Milenkovic D, Stote K, Wallace T, et al. Flavan-3-

ols and Cardiometabolic Health: First Ever Dietary Bioactive Guideline. Advances in Nutrition. 

2022. 

20. EFSA Panel on Dietetic Products N, Allergies. Scientific Opinion on the substantiation of a 

health claim related to cocoa flavanols and maintenance of normal endothelium‐dependent 

vasodilation pursuant to Article 13 (5) of Regulation (EC) No 1924/2006. EFSA Journal. 

2012;10(7):2809. 

21. Sesso HD, Manson JE, Aragaki AK, Rist PM, Johnson LG, Friedenberg G, et al. Effect of cocoa 

flavanol supplementation for prevention of cardiovascular disease events: The COSMOS 

randomized clinical trial. The American Journal of Clinical Nutrition. 2022. 

22. Duffy M, Sharer M, Davis N, Eagan S, Haruzivishe C, Katana M, et al. Differentiated 

antiretroviral therapy distribution models: enablers and barriers to universal HIV treatment in 

South Africa, Uganda, and Zimbabwe. The Journal of the Association of Nurses in AIDS Care. 

2019;30(5):e132. 

23. Roy M, Bolton Moore C, Sikazwe I, Holmes CB. A review of differentiated service delivery 

for HIV treatment: effectiveness, mechanisms, targeting, and scale. Current HIV/AIDS 

Reports. 2019;16(4):324-34. 

24. Zakumumpa H, Rujumba J, Kwiringira J, Katureebe C, Spicer N. Understanding 

implementation barriers in the national scale-up of differentiated ART delivery in Uganda. 

BMC health services research. 2020;20(1):1-16. 

25. Duijzer G, Haveman-Nies A, Jansen S, Ter Beek J, van Bruggen R, Willink M, et al. Effect and 

maintenance of the SLIMMER diabetes prevention lifestyle intervention in Dutch primary 

healthcare: a randomised controlled trial. Nutrition & diabetes. 2017;7(5):e268-e. 

26. Group LAR. Eight‐year weight losses with an intensive lifestyle intervention: the look AHEAD 

study. Obesity. 2014;22(1):5-13. 

27. Yiga P, Van der Schueren B, Seghers J, Kiyimba T, Ogwok P, Tafiire H, et al. Effect of a 

complex lifestyle intervention to optimize metabolic health among females of reproductive age 

in urban Uganda, a randomized controlled trial. The American Journal of Clinical Nutrition. 

2022. 

28. Di Noia J, Furst G, Park K, Byrd-Bredbenner C. Designing culturally sensitive dietary 

interventions for African Americans: review and recommendations. Nutrition reviews. 

2013;71(4):224-38. 



18th. September 2023 
 

13 
 

29. Owen R, Haubner R, Mier W, Giacosa A, Hull W, Spiegelhalder B, et al. Isolation, structure 

elucidation and antioxidant potential of the major phenolic and flavonoid compounds in brined 

olive drupes. Food and Chemical Toxicology. 2003;41(5):703-17. 

30. Singleton VL, Orthofer R, Lamuela-Raventós RM. [14] Analysis of total phenols and other 

oxidation substrates and antioxidants by means of folin-ciocalteu reagent.  Methods in 

enzymology. 299: Elsevier; 1999. p. 152-78. 

31. Wichchukit S, O'Mahony M. The 9‐point hedonic scale and hedonic ranking in food science: 

some reappraisals and alternatives. Journal of the Science of Food and Agriculture. 

2015;95(11):2167-78. 

32. Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, et al. CONSORT 

2010 statement: extension to randomised pilot and feasibility trials. bmj. 2016;355. 

33. Ddamulira C, Nsereko N, Musoke M, Kiyingi FP. Community Based Non Communicable 

Disease Services as a Predictor of Improved Quality of Life of People Living with HIV in 

Uganda: A Randomized Controlled Trial. Journal of Environmental Science and Public Health. 

2020;4:304-17. 

34. Ministry of Health Uganda. CONSOLIDATED GUIDELINES FOR PREVENTION AND 

TREATMENT OF HIV IN UGANDA: 

https://www.academia.edu/37639762/Ministry_of_Health_CONSOLIDATED_GUIDELINE

S_FOR_PREVENTION_AND_TREATMENT_OF_HIV_IN_UGANDA; April, 2018  

35. Cavalcante JL, Lima JA, Redheuil A, Al-Mallah MH. Aortic stiffness: current understanding 

and future directions. Journal of the American College of Cardiology. 2011;57(14):1511-22. 

36. Horvath IG, Nemeth A, Lenkey Z, Alessandri N, Tufano F, Kis P, et al. Invasive validation of 

a new oscillometric device (Arteriograph) for measuring augmentation index, central blood 

pressure and aortic pulse wave velocity. Journal of hypertension. 2010;28(10):2068-75. 

37. Baulmann J, Schillings U, Rickert S, Uen S, Düsing R, Illyes M, et al. A new oscillometric 

method for assessment of arterial stiffness: comparison with tonometric and piezo-electronic 

methods. Journal of hypertension. 2008;26(3):523-8. 

38. Pickering TG, Hall JE, Appel LJ, Falkner BE, Graves JW, Hill MN, et al. Recommendations 

for blood pressure measurement in humans: an AHA scientific statement from the Council on 

High Blood Pressure Research Professional and Public Education Subcommittee. The Journal 

of Clinical Hypertension. 2005;7(2):102. 

39. Cornier M-A, Despres J-P, Davis N, Grossniklaus DA, Klein S, Lamarche B, et al. Assessing 

adiposity: a scientific statement from the American Heart Association. Circulation. 

2011;124(18):1996-2019. 

40. Wallace TC. Dietary supplements in health promotion: CRC Press; 2015. 

https://www.academia.edu/37639762/Ministry_of_Health_CONSOLIDATED_GUIDELINES_FOR_PREVENTION_AND_TREATMENT_OF_HIV_IN_UGANDA
https://www.academia.edu/37639762/Ministry_of_Health_CONSOLIDATED_GUIDELINES_FOR_PREVENTION_AND_TREATMENT_OF_HIV_IN_UGANDA


18th. September 2023 
 

14 
 

41. Hagströmer M, Oja P, Sjöström M. The International Physical Activity Questionnaire (IPAQ): 

a study of concurrent and construct validity. Public health nutrition. 2006;9(6):755-62. 

42. Kiyimba T, Yiga P, Bamuwamye M, Ogwok P, Van der Schueren B, Matthys C. Efficacy of 

Dietary Polyphenols from Whole Foods and Purified Food Polyphenol Extracts in Optimizing 

Cardiometabolic Health: A meta-analysis of randomized-controlled trials. Advances in 

Nutrition. 2023. 

43. Feliciano RP, Mills CE, Istas G, Heiss C, Rodriguez-Mateos A. Absorption, metabolism and 

excretion of cranberry (poly) phenols in humans: a dose response study and assessment of inter-

individual variability. Nutrients. 2017;9(3):268. 

44. Riley RD, Ensor J, Snell KI, Harrell FE, Martin GP, Reitsma JB, et al. Calculating the sample 

size required for developing a clinical prediction model. Bmj. 2020;368. 

  


