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Table 1. Subcategories of non-invasive BPMDs and their advantages and disadvantages

Mercury sphygmemanameter

Anzreid sphygmomanometer

Electronic / automated

Semi-zatamated, cuff Automated, cuff

Cuffless tachnigue, mobile apn,

Recommend?

Mo longes, becaus of todcity of
MmEreLry

Nt recom mended hecause
requires frequent racalibration
and obszrver training and
retraining

Only accuracy valldated automated BPMDs are recommended for clinical use

Mok suitable or recommended
for chinical use because of
tack of universal standards for
walidating the accaracy of BP
measurements

Reference on
publication

hnna; 6, Technical specifications and use of manual nan-invasive
3

Chapter 3. Automated non-invasive BPHDs

Chapter 5, Innovation and
research

Briet
description

Pressure cutd, hand pump,
inercury column, stethoscope

Pressure cuff, hand pump,
anesid (mechanical
transducer}, stethioscope

Pressure cuff, hand pumg
Lo infiate cuff, automated
deflation and determination
of BP

Pressure cuft automatically
inflates and deflates to
determing one BP

Freasure cuft atomatically
inflates and deflates to
determine m ftiple BP

after a pradetermined

pesiod of mst and with a
predetermined pause between
repeated ts. Al

E.2. tonometry, pulse transt
time, ultrasound or magnetic
methed, tis sue characteristic
methods, machina-learning
mathads, heart rate variation
and heartrate power spectrum

measurements + an average of
measurements is displayed.

ratio,
heart rate and smartphone
technology

Method of BP
estimation

Detection of Karothott sounds through a stethoscope for

ausculiation,

T possible methods:
Most cormmon: Debection of arterial fow (oscillametry), in which pulses sensed through the cuff are
fittered, amplified, processed and applied to an algorithm to estimate systalic and diastolic 8P

Least common: Detection of Korothoff sounds by the device with a pressure transdurer Euscultatory),
which are then used to estimate BP

Variable

Table 1. Subcategaries of non-invasive BPMDs and their

Type

Rdvantages

Mercury sphygmomanometer

= [ften referred fo 45 gold
standard or reference
* No need for calibration,

and dis

Aneroid sphygmomanometer

* Ineapensive and portable
« [nas pot reguire elecincity

inexpensve, doss nof reguire

plecricity

Electronic / automated
Semi-atomated, cuff

* Portable

» Eagyto use

* Fawier olsesver srors

+ Minimal observer bias or termanal digit preference

* (Good for scresning

= Home U

* Saves time and chinical resoumes

* Less expertise and training mouised when used in the absence of a health care provider
* Callbration not required

kutomated, cuff

Cusffless technigue. mobile app,

= Can measire durng motion
or continuously (baat-to-
beat)

= Eazy measurement without
discomiort due fo infiation,
o limb size limitatons
{e.g. ohese patients)

Disadvantages

* Risk of noise inferfernce

= Expertise and retraining required o avoid observer emor

* Requires manual dexterity to ensure proper cufi defiation rate
» [isk of obaenver bias and terminal digit preference

* Requires excellont hearing and visio

* Requires access i a confinuous powes sowse (electricity or batlen

» Reguires validation by standand protocol {some are validated only foradafts)
* Manuf variation due to proprietary algarithm for estimati

* Some are (naccarate

» Costand longevity of device

» Integrity of cuff and tubing essential o malntaln ecouracy over tine

* Must be repizced pesindically bacawse of mechanical failure

= Generally poor accuracy,
mare trials are peeded

* N cument accuracy
validation standams;
devices need to be fested to
E15UIE BCOUTECY.

Merciry is an ervironmental
hazard

+ Requires ragular calibration
{8t Jeast every b morths)

= A oevice can kosa calibration
{beome inaccurate) when it

i5 jostied or bim ped, kading

1o false readings

= Offen inaccurate in clinical
practice if pe moatine
accaracy testing

Requires manual infiation of
cuff, which can lead to false
megsumments if cutf nat fully
Inflated

Many am not suitable for patients with atrial fiballation

Saurees: References (L4 9.
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Talking 4-19 5-14
Crossed legs 2-15 1-11
No back support No significant effects 6
Arm unsupported 5 3-5
Cuff position lower than heart level 4-23 3-12
Oscillometric device 5-32 4-23
Distended urinary bladder 4-33 3-18
Recent caffeine intake 3-14 2-13
Recent smoking 3-25 2-18
Cuff over clothing No significant effects No significant effects
Cuff too small 2-11 2-1




(o@w:ﬁw)}l}d.a\{453‘)\33‘5?'}&5*".'\{5}:&&)’2)%L;;aj‘u\ﬁbbojﬁ‘.idwcbaxg-a\ﬁt{
REGLOW. olja.h (c&wé@@\j) o@.«: C,é'}}

1ol g3 83Mg0 Jold ¢ odlinl 8 g0 oluwd 31 it (5 8 031l 88 Dol I

Jls WL.G J'.’.L“" )‘ obLﬁ‘w‘)du\J@prﬁ )‘ QL.:QJQHJLQ:J LS)L“‘ abLAT

SSen 555 S5 6K ST Il s cash 0 BP U 1 i eeds 4 mie S S 5 cnliel OIS S
o.ﬁj.bu&wt:.a)@wj M‘bb&bﬁ)\f&u JKD}.& BP &‘)J‘@)‘}Swﬁ ‘bfu.eg:..w‘
,Jumuupw@u)w&g{&w@t&uﬁifﬁ)nw,ugsuﬂ-w €L Jsb
.@‘;JKOJ)WLSLG:J‘)JJA

dbe Olgie 4 il oo (Wps @2 O L+ 4 slel &8 05 3 files Y pems) 651 03,5 5 8 (gl
S I R g B RC VIp i PR G L T g L R Y

.m{m;st‘5u6ﬂf°5w,>6%ﬁcﬂ!§vwcmat—w

S 555 b ST o @l 1 5Led (Sale 4 oS oaliin OT Corgo 0 4 ool BL s gl K05 ae

CaaMﬁ;,agw‘;u,w5,\;;‘@5@Lf@u%}wﬂ@‘.xsmﬂﬁug,\ig@Tj\b,};

4 ol el YU 05 5l jaseis 4 S edalie bl pude oias Ol SASL old & YL 05 led
ogr fo e A0 5 VP Sl VU 5 ek BP ol s (gl s 4 31 oo BT (a8m 5L Loz
SRl Ly oolhe 5,8 o3Il &K Olgm 5, G s oS LsL adly bl ol SKan BU K 508 Jlas!
s ST by 4kl YU 05 Ui Ol 4 1 alie GHIE b Bl Jlile 25 &S5 Ll ST S (55 0 53
L Ol oo 1y o 4y il s (sllast bie o3 OLES 1) Uast 15 (os Vgmmn |35 ¢ ol 285 ot (50 e L
5 D 55 Sl el (63 Shes ¢ Wl (S Sy (SO (6l Jols 47 ¢ 28 Sl 1 1 Olab!

ABL S Ok Wl AL
o0 03Uzl BP (5,8 031061 (g K ag skl pay 5L 5 5 g0 (SGs SN LI 5 sla oKaws ST
s o2 S 3l eslizad LBPMD 3 gy 55 b o) 55 sk 53 o8 SbLusi 5IBP ¢ oy cpl Sl eslizal LS

Clldo Jols ¢SS opl 35h o 0305 Ladeis ¢ 34k Jlesl Sl Sigline S 5 55 &7 oz




Jis Olgie 0 5 (o 53L 0L s Jgame s5b @) AST o 5 g 1) 0L 3 65 O ¢ (558 55 o 555,55
Bl 31 (3L s o 55 i b a8 S sdaliie T 215 55 55 1y (S S ek b aST o Jes

(MAP) b 5es o S0la b O 05 Jsb 53 Olug S o 355 n 3lowl OIS ks gla i 55 S

575 sbn 02, SIS s 5 &S gt BP 03 513 (MAP) 0 (6,8 65101 Jlutde 3,15 allas

LS e sl T a1y o8 0315, 55 G ¢ L olaws cpl 53555 o 03litul ol

Gl L oBaws ol ) o e KOTOTKOFF il gl 1 oslizul b 1y BP (187 5 (sls olaws 31 =
Jlas & s o LS 1) S5 a,S lald 5 a5 15 3,85 OL LS blie 43 45 dies Sy S
S aS e 6,8 031l 1) MAP &8 )87 5 clgalBiaws oMt .S o s |y S g2l s 5 ST stamnns
Slgeol 311 BP ealans cpl ¢ a8 o oslizal ¢S gals BP 5 ¢S g BP aslons (sl Sl OT
Kol & 555 2 MAP 1S o oslizal MAP aclows 61, T 51 5 A5 o omeds Korotkoff
348 Sisles & oS (LED) L5 oS ablu 5503 65 G b 51 ol (Sion 457 €3 50 03l 0L (S5 S
3 b oaas ol Cand a3l A5 5T (6,8 o310 &S 5l oks (5l 4t S oplal &S L e uST e a5

el S 55w




Korotkoff
sounds

A
4 Auscultated

Auscultated diastolic BP

systolic BP

Oscillometric
waveform

Oscillometric

envelope MAP

Calculated
» diastolic BP

Calculated
systolic BP

MAP, mean arterial pressure.

Source: Reference (17)

Fig. 4. Comparison of auscultatory and oscillometric techniques for measuring BP
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