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ABSTRACT
Background:  Central aortic pressure waveforms can be modelled non-invasively in adults using general transfer functions. 
These techniques have been applied to, but not formally validated in paediatric populations. We recently developed and validated 
two age-appropriate paediatric transfer functions and sought to determine their effectiveness in children and adolescents.
Methods:  We recruited 97 healthy children between 2 and 20 years of age in five pre-specified age groups. Central waveforms 
were estimated by applying two previously developed paediatric transfer functions developed in 8 year and 14 year-old children 
(8TF, 14TF respectively), and a proprietary adult transfer function (aTF) (Sphygmocor CvMS, AtCor) to radial waveforms 
measured by tonometry [1]. Estimated central arterial parameters were measured from direct carotid tonometry.
Results:  8TF estimates higher cSBP than 14TF, which estimates higher cSBP than aTF across all ages. In contrast, 8TF 
estimates lower cAIx than 14TF, which estimates lower cAIx than aTF across all ages (Figure 1). 8TF most accurately modelled 
central arterial waveform features, specifically by cAIx when comparing to carotid tonometry, in early childhood (age groups:  
2–6.5 years, 0 ± 14%; 6.6–9.5 years, − 4 ± 19%; 9.6–12.5 years, −6 ± 13%), while 14TF most accurately estimated cAIx in later 
childhood and adolescence (12.6–15.5 years, −3 ± 11%; 15.6–20 years, 4 ± 13%).
Conclusion:  Effectiveness of transfer functions for modelling central arterial waveforms in childhood appear to be age-
dependent, with evidence of better accuracy when used in populations similar to that in which they were developed. These 
results support the use of multiple age-appropriate paediatric transfer functions over a generalized paediatric transfer function.

10

15

5

0

-5

-10

-15

-20

-25

-30

20

25

30

1.0 3.5 6.0 8.5 11.0
Age (years)

D
i�

er
en

ce
 in

 c
en

tr
al

 a
or

ti
c 

sy
st

ol
ic

 b
lo

od
pr

es
su

re
 (m

m
H

g)

13.5 16.0 18.5 21.0

Di�erence: applied 8-year transfer
function - carotid waveform
Di�erence: applied 14-year transfer
function - carotid waveform
Di�erence: applied adult transfer
function - carotid waveform
Di�erence: applied 8-year transfer
function - carotid waveform
Di�erence: applied 14-year transfer
function - carotid waveform
Di�erence: applied adult transfer
function - carotid waveform

Di�erence: applied 8-year transfer
function - carotid waveform
Di�erence: applied 14-year transfer
function - carotid waveform
Di�erence: applied adult transfer
function - carotid waveform
Di�erence: applied 8-year transfer
function - carotid waveform
Di�erence: applied 14-year transfer
function - carotid waveform
Di�erence: applied adult transfer
function - carotid waveform

2.0 4.5 7.0

80

60

40

20

-20

-40

0

Age (years)

D
i�

er
en

ce
 in

 c
en

tr
al

 a
or

ti
c 

ao
rt

ic
au

gm
en

ta
ti

on
 in

de
x

9.5 12.0 14.5 17.0 19.5 22.0

Figure 1

REFERENCE

[1]	 Cai TY, Qasem A, Ayer JG, Butlin M, O’Meagher S, Melki C, et al. Central blood pressure in children and adolescents: 
non-invasive development and testing of novel transfer functions. J Hum Hypertens 2017;31:831–37.

© 2019 Association for Research into Arterial Structure and Physiology. Publishing services by Atlantis Press International B.V. 
This is an open access article distributed under the CC BY-NC 4.0 license (http://creativecommons.org/licenses/by-nc/4.0/).

*Corresponding author. Email: ycai2030@uni.sydney.edu.au

https://doi.org/10.2991/artres.k.191203.003
https://www.atlantis-press.com/journals/artres
https://doi.org/10.2991/artres.k.191224.154
https://www.atlantis-press.com/journals/artres
https://www.ncbi.nlm.nih.gov/pubmed/29115295
https://www.ncbi.nlm.nih.gov/pubmed/29115295
http://creativecommons.org/licenses/by-nc/4.0/
mailto:ycai2030%40uni.sydney.edu.au?subject=

