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>22,464
School-aged Children and Adolescents to screen 

Aim of the Project
To develop, for the first time, nationally representative paediatric normative reference values for blood pressure by screening 
children between 5-18 years of age from all provinces in rural, peri-urban (townships) and urban South Africa.

Objectives

(i) To to development the first nationally representative normal reference values of blood pressure, and 

(ii) to develop scientific evidence-based hypertension guidelines in the paediatric population of South Africa.
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Study design: This is a multi-stage cluster sampling study with probability 
proportional to size.
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“The pediatric guidelines, including the 2004 National High Blood 
Pressure Education Program’s (NHBPEP) Fourth Report, offer separate 
normative values for children of varying ethnic backgrounds (NHBPEP 

2004). The samples from which pediatric normative BP values are 
derived include children from multiple ethnic and race backgrounds. 

Though height, age, and gender all are accounted for in the 
determination of pediatric normative BP values, ethnicity is not 

included as significant factor influencing BP. This lack of ethnicity 
specific normative data is likely due to race and ethnicity often 

being confounded with other known determinants of pediatric BP 
variability such as body size, sexual development, and 

socioeconomic status.” 

J.T. Flynn et al. (eds.), Pediatric Hypertension, p.352 https://doi.org/10.1007/978-3-319-31107-4_16



Adapted from Li et al. J Physiol 594.8 (2016) pp 2175–2203
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Figure 1. Hazard Ratios for Cardiovascular Events at Younger and Older Ages.
Panel A shows the hazard ratios for fatal cardiovascular events, and Panel B shows the hazard ratios for fatal or nonfatal cardiovascular events. The spline of 
the hazard ratio is presented on a logarithmic scale across the distribution of the childhood combined-risk z scores, with 95% confidence intervals (shorter 
dashed lines). Younger age (<47.7 years) includes all the participants, among whom there were 157 fatal events and a mean of 797 fatal or nonfatal events 
across imputations. The older age group includes only the participants who were followed and had no event or had events at or after 47.7 years of age (a 
total of 18,352 participants, among whom 162 had a fatal cardiovascular event and 1049 either had a fatal event due to other causes or were not followed 
past the age of 47.6 years; the 17,141 remaining participants had a mean of 766 fatal or nonfatal events across imputations).
The black circles indicate knots placed at the 5th, 25th, 50th, 75th, and 95th percentiles of the combined-risk z score.
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Figure. Risk factors for high BP in 
children and adolescents that 
are modifiable, including 
improving dietary intake and 
physical activity and reducing 
excess adiposity. Also shown are 
nonmodifiable risk factors. As 
shown on the right, there is 
evidence of target organ injury in 
the heart and blood vessels in 
youth with primary hypertension. 
Primary hypertension onset in 
childhood is associated with 
adverse cardiovascular disease 
outcomes in adulthood. 
*Environment: Many 
environmental exposures, 
including excess dietary salt 
intake and air pollution, that are 
known to have an adverse effect 
on blood pressure (BP) in youth 
and cardiovascular disease in 
adults are technically modifiable. 
However, efforts to mitigate these 
exposures are challenging and 
require ongoing public health 
research, advocacy, and policy 
changes.

Falkner B, et al. Hypertension. 2023; 80(6):e101-e111.



Successful follow-up rate
24

Kruger R, et al., Frontiers Ped 2020; 8: 212

ClinicalTrials.gov Identifier: NCT04056377

Initial recruitment
n=1200

Baseline cohort [2017-2019]
n=1103

No consent, n=50
Dropouts, illness, n=47

Follow-up cohort [2021-2022]
n=803

Withdraw, n=60
Unassigned ID, n=3

Wrong age, n=4

Relocated, n=206
Absent, n=27

73%



Kruger et al. J Hypertens 39:2190–2199

Figure 2. Blood pressure values per interval measurement and estimation of blood pressure average with the least variation.
Symbols denote p-values for systolic blood pressure: *p=0.087; **p=0.996; ***p=0.102 and diastolic blood pressure: #p=0.169; 
##p=0.399; ###p=0.587 as compared to the average of the three blood pressure measurements with the least variance. 25
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FIGURE 1 (a) Blood pressure distribution and prevalence of hypertension by automated blood pressure measurements in 5–9-year-old children (n=1062) 
from South Africa. 

CHILDREN HAVE 
ELEVATED BLOOD PRESSURE

2 in 5
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Total = 37% Total = 43%
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Figure 2. Overweight and obesity prevalence by blood pressure status groups. 
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Figure 4. Multiple regression analysis of carotid intima-media thickness with follow-up 
blood pressure in children stratified by baseline blood pressure status. 
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Figure 5. Multiple regression analysis of left ventricular mass index with follow-up blood 
pressure in children stratified by baseline blood pressure status. 



Hypertension in African Children: 
Neglected or Not existent?
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An Africa-centered collaborative effort to intensify 
pediatric hypertensive studies is urgently needed to 
address this knowledge gap on the African continent.

“

”

Figure 1. Schematic illustration of the number 
of studies highlighting the prevalence of 
hypertension, pre-hypertension and elevated 
blood pressure across the African continent 
within the last 5 years

Craig A, et al. Curr Hypertens Rep. 2023;25(9):211-230 



Figure 1. Adverse childhood events and cardiovascular diseases.
Endogenous NO, synthesized from endothelial NO synthase (NOS3), is a key 
component in preserving endothelial function and maintaining a healthy vasculature. 
Sirtuin 1 (Sirt1), an NAD+-dependent deacetylase, has an important role in preserving 
endothelial function by regulating many proteins, including NOS3.

Rodriguez-Miguelez & Pollock. Am J Physiol Heart Circ Physiol321: H577–H579, 2021



Obi et al. Br J Pharmacol. 2019;176:1932–1950
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Prevention and Intervention Strategies (2 
minutes)
•Lifestyle Modifications 

• Importance of physical activity and 
balanced diet2.

•Clinical Interventions 
• Potential pharmacological 

treatments and their efficacy2.
•Public Health Strategies 

• Community-based programs and 
policy recommendations2.

Prevention and Intervention Strategies 

Household Education

Public 
health 

Policy

Child

https://www.frontiersin.org/research-topics/19770/determinants-and-impact-of-early-vascular-aging-in-children-and-adolescents/overview
https://www.frontiersin.org/research-topics/19770/determinants-and-impact-of-early-vascular-aging-in-children-and-adolescents/overview
https://www.frontiersin.org/research-topics/19770/determinants-and-impact-of-early-vascular-aging-in-children-and-adolescents/overview
https://www.frontiersin.org/research-topics/19770/determinants-and-impact-of-early-vascular-aging-in-children-and-adolescents/overview
https://www.frontiersin.org/journals/pediatrics/articles/10.3389/fped.2022.871524/full
https://www.frontiersin.org/journals/pediatrics/articles/10.3389/fped.2022.871524/full
https://www.frontiersin.org/research-topics/19770/determinants-and-impact-of-early-vascular-aging-in-children-and-adolescents/overview


Thank 
you.

ClinicalTrials.gov identifier (NCT number): NCT05982847

IRB approval by the HSRC: REC 4/23/03/22

www.chc-sa.org

+27 (0) 60 265 0270

admin@chc-sa.org

https://classic.clinicaltrials.gov/ct2/show/NCT05982847
http://www.chc-sa.org/
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