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Estimating Blood Pressure in Children and Adolescents: Should Body Weight be 
Included?

Peter Schwandt1,2

Because growth and development affect 
anthropometric variables including, height, body 
weight, body mass index (BMI), waist circumference 
(WC), skin‑fold thickness, and the blood pressure 
(BP) age‑ and sex‑specific growth curves have to be 
established in children and adolescents. Furthermore, 
comparisons of  multiethnic populations must regard 
ethnic differences including, genetic, environmental, 
and life‑style factors. Therefore, all reference tables 
among youths should be region‑specific.

In terms of  BP, this translates into adjustment 
of  age‑ and sex‑specific percentile references for 
weight, height, BMI, and ethnicity. The prevalence 
of  hypertension and overweight has increased most 
notably among ethnic minorities hypertension 
being more prevalent in disproportionately 
overweight Hispanic US children.[1] The prevalence 
of  hypertension and obesity was considerably 
higher in children of  migrants from the former 
Soviet Union born in Nuremberg (Germany), than 
in German children living in Nuremberg that might 
be due to environmental effects.[2] US children 
and adolescents from four ethnic groups were 
recruited for the National Health and Nutrition 
Examination Survey to provide national standards 
for the diagnosis, evaluation, and treatment 
of  high BP.[3] Because this database included 
overweight children these norms for BP will 
continue to increase as the level of  overweight and 
obesity changes over time that was the case with 
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the current epidemic.[4] Therefore, the normative 
database was modified by excluding youths who 
were either overweight (BMI 85th‑95th percentile) 
or obese (>95th percentile) resulting in slightly 
lower pre‑hypertensive (≥90th percentile) and 
hypertensive (≥95th percentile) levels.[5] In fact, obese 
children from the USA were at an approximately 
three‑fold higher risk for hypertension.[6] Obesity 
in terms of  elevated BMI is strongly associated 
with the elevated BP in the many ethnicities.[7‑11] 
A strong positive relationship between BP and 
percentage body fat was described among Chinese 
children.[12] In German adolescents, we found a 
significant age‑ and gender adjusted odds ratio 
between hypertension and general obesity (4.9; 95% 
CI 2.8‑8.4) respectively central adiposity (2.5; 95%  
CI: 1.8‑3.5).[13] This is consistent with the association 
of  elevated BP and elevated waist‑to‑height ratio in 
Chinese first graders displaying an odds ratio of  
4.19; 95% CI 2.60‑6.76.[14]

However, discordant secular trends in elevated 
BP and obesity were observed in children and 
adolescents. Secular trends in national US 
surveys from 1963 to 2002 demonstrate that 
obesity increase partially explained the rise in 
high BP and prehypertension between 1988 and 
1999.[15] Among youths of  the rapidly developing 
African Seychelles, the prevalence of  elevated 
BP decreased whereas, the prevalence of  obesity 
increased.[16] In South‑Korea mean Systolic blood pressure  
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(SBP) decreased by 8.7 mm Hg among boys and 
by 10.0 mm Hg among girls and the prevalence of  
elevated BP decreased by 52% between 1998 and 
2008.[17] This secular decline in BP is not explained by 
concomitant secular changes in childhood obesity, 
health behavior, nutritional intake psychological, 
and socio‑demographic factors. This was actually 
supported by a large study in 9‑11‑year‑old children 
in the United Kingdom 1980‑2008 demonstrating 
that mean SBP annually increased by 0.45 mm Hg 
in boys and by 0.51 mm Hg in girls whereas, mean 
BMI increased per year by 0.064 kg/m² for boys 
and by 0.070 kg/m² for girls. BMI explained only 
15.3% of  increases in SBP for boys and 14.9% for 
girls an association that has significantly weakened 
over time;[18] however, the increment in both BP 
and BMI is greater than in the previous studies.

Thus, the still unresolved question is the 
suitability of  adjusting BP reference values to BMI. 
Because BMI is an incomplete measure of  body 
fat, other measures of  fat patterning like estimation 
of  percentage body fat or ascertainment of  WC 
and/or waist‑to‑height ratio for central adiposity.[19]

REFERENCES
1. Sorof JM, Lai D, Turner J, Poffenbarger T, Portman RJ. 

Overweight, ethnicity, and the prevalence of hypertension 
in school-aged children. Pediatrics 2004;113:475-82.

2. Haas GM, Parhofer KG, Schwandt P. Prevalence of 
Cardiovascular Disease Risk Factors in Migrants 
Participating in the PEP Family Heart Study, Nuremberg. 
Int J Prev Med 2010;1:19-28.

3. National high blood pressure education program working 
group on high blood pressure in children and adolescents. 
The fourth report on the diagnosis, evaluation, and 
treatment of high blood pressure in children and 
adolescents. Pediatrics 2004;114:555-76.

4. Ogden CL, Flegal KM, Carroll MD, Johnson CL. 
Prevalence and trends in overweight among US children 
and adolescents, 1999-2000. JAMA 2002;288:1728-32.

5. Rosner B, Cook N, Portman R, Daniels S, Falkner B. 
Blood pressure differences by ethnic group among 
United States children and adolescents. Hypertension 
2009;54:502-8.

6. Sorof J, Daniels S. Obesity hypertension in children: 
A problem of epidemic proportions. Hypertension 
2002;40:441-7.

7. Paradis G, Lambert M, O’Loughlin J, Lavallée C, 
Aubin J, Delvin E, et al. Blood pressure and adiposity in 
children and adolescents. Circulation 2004;110:1832-8.

8. Lu X, Shi P, Luo CY, Zhou YF, Yu HT, Guo CY, et al. 
Prevalence of hypertension in overweight and obese 
children from a large school-based population in 
Shanghai, China. BMC Public Health 2013;13:24.

9. Chirita-Emandi A, Puiu M, Gafencu M, Pienar C. 
Arterial hypertension in school-aged children in western 
Romania. Cardiol Young 2012;13:1-8.

10. Moura AA, Silva MA, Ferraz MR, Rivera IR. Prevalence 
of high blood pressure in children and adolescents from 
the city of Maceió, Brazil. J Pediatr (Rio J) 2004;80:35-40.

11. Al Junaibi A, Abdulle A, Sabri S, Hag-Ali M, Nagelkerke N. 
The prevalence and potential determinants of obesity 
among school children and adolescents in Abu Dhabi, 
United Arab Emirates. Int J Obes (Lond) 2013;37:68-74.

12. Zhang YX, Wang SR. Distribution of body composition 
index and the relationship with blood pressure among 
children aged 7 to 12 years in Shandong, China. Asia 
Pac J Public Health 2012;24:981-8.

13. Schwandt P, Bertsch T, Haas GM. Anthropometric 
screening for silent cardiovascular risk factors in 
adolescents: The PEP Family Heart Study. Atherosclerosis 
2010;211:667-71.

14. Chen TL, Choy CS, Chan WY, Chen CH, Liao CC. 
Waist to height ratio and elevated blood pressure among 
children in Taiwan. Indian Pediatr 2012;49:463-6.

15. Din-Dzietham R, Liu Y, Bielo MV, Shamsa F. High blood 
pressure trends in children and adolescents in national 
surveys, 1963 to 2002. Circulation 2007;116:1488-96.

16. Chiolero A, Paradis G, Madeleine G, Hanley JA, 
Paccaud F, Bovet P. Discordant secular trends in 
elevated blood pressure and obesity in children and 
adolescents in a rapidly developing country. Circulation 
2009;119:558-65.

17. Khang YH, Lynch JW. Exploring determinants of secular 
decreases in childhood blood pressure and hypertension. 
Circulation 2011;124:397-405.

18. Peters H, Whincup PH, Cook DG, Law C, Li L. Trends 
in blood pressure in 9 to 11-year-old children in the 
United Kingdom 1980-2008: The impact of obesity. 
J Hypertens 2012;30:1708-17.

19.	 Schwandt	P.	Defining	central	adiposity	in	terms	of	clinical	
practice in children and adolescents. Int J Prev Med 
2011;2:1-3.

Source of Support: Nil, Conflict of Interest: None declared.

www.mui.ac.ir


