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ORIGINAL ARTICLE

Agreement between continuous noninvasive finger
cuff-derived and invasive arterial blood pressure
measurements: Effect of data sampling and
data processing

Moritz Flick, Jasmin Matin Mehr, Luisa Briesenick, Phillip Hoppe, Karim Kouz,

Christina Vokuhl, Doris Flotzinger, Katja Lerche and Bernd Saugel

BACKGROUND The effect of different methods for data
sampling and data processing on the results of comparative
statistical analyses in method comparison studies of contin-
uous arterial blood pressure (AP) monitoring systems
remains unknown.

OBJECTIVE We sought to investigate the effect of different
methods for data sampling and data processing on the
results of statistical analyses in method comparison studies
of continuous AP monitoring systems.

DESIGN Prospective observational study.

SETTING University Medical Center Hamburg-Eppendorf,
Hamburg, Germany, from April to October 2019.

PATIENTS 49 patients scheduled for neurosurgery with AP
measurement using a radial artery catheter.

MAIN OUTCOME MEASURES We assessed the agreement
between continuous noninvasive finger cuff-derived (CNAP
Monitor 500; CNSystems Medizintechnik, Graz, Austria)
and invasive AP measurements in a prospective method
comparison study in patients having neurosurgery using all
beat-to-beat AP measurements (Methodall), 10-s averages

(Methodavg), one 30-min period of 10-s averages (Method30),
Method30 with additional offset subtraction (Method30off), and
10 30-s periods without (Methodiso) or with (Methodiso-zero)
application of the zero zone. The agreement was analysed
using Bland-Altman and error grid analysis.

RESULTS For mean AP, the mean of the differences (95%
limits of agreement) was 9.0 (�12.9 to 30.9) mmHg for
Methodall, 9.2 (�12.5 to 30.9) mmHg for Methodavg, 6.5
(�9.3 to 22.2) mmHg for Method30, 0.5 (�9.5 to 10.5) mmHg
for Method30off, 4.9 (�6.0 to 15.7) mmHg for Methodiso, and
3.4 (�5.9 to 12.7) mmHg for Methodiso-zero. Similar trends
were found for systolic and diastolic AP. Results of error grid
analysis were also influenced by using different methods for
data sampling and data processing.

CONCLUSION Data sampling and data processing substan-
tially impact the results of comparative statistics in method
comparison studies of continuous AP monitoring systems.
Depending on the method used for data sampling and data
processing, the performance of an AP test method may be
considered clinically acceptable or unacceptable.

Published online 1 March 2021

Introduction
Continuous noninvasive arterial blood pressure (AP)

monitoring systems need to be validated meticulously

to ensure clinically acceptable measurement perfor-

mance.1,2 To validate an AP monitoring test method, it

is usually compared with direct invasive AP measurement

using an arterial catheter as the reference method.3,4 The

agreement, i.e. trueness and precision, between a test and

the reference method is investigated using comparative

statistics including Bland-Altman analysis.1,2,5,6

Investigating continuous AP monitoring methods results

in larger and more complex data sets than investigating
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intermittent AP monitoring systems. From a statistical

point of view, continuous AP measurement within an

individual results in repeated measurements of multiple

and changing true values and creates dependent data.7

Further, the number of repeated measurements per

individual may vary because of different heart rates or

measurement durations. Some of these aspects can be

accounted for during statistical analysis but data sets of

continuous AP measurements often require data sam-

pling and data processing to generate the final data set or

to investigate a specific clinical setting.

Data sampling describes the practice of only selectively

including data from the total data set in the analysis. Data

processing refers to any kind of changing, transforming or

editing of the data prior to statistical testing. Many

studies comparing continuous AP monitoring systems

perform data sampling and data processing based on

the Association for the Advancement of Medical Instru-

mentation/American National Standards Institute/Inter-

national Organisation for Standardisation 81060–

2 (AAMI/ANSI/ISO-81060–2) standard.8 However, the

AAMI/ANSI/ISO 81060–2 standard cannot uncondition-

ally be applied to validation studies of continuous AP

monitoring systems.8 In the absence of clear guidelines,

different studies comparing continuous AP monitoring

systems use largely different methods for data sampling

and data processing.9–13 Different methods for data sam-

pling and data processing may affect the results of com-

parative statistical analysis. However, the effect of

different methods for data sampling and data processing

on the results of comparative statistical analyses remains

largely unknown.

We therefore sought to investigate the effect of different

methods for data sampling and data processing on the

agreement between continuous noninvasive finger cuff-

derived and invasive AP measurements in a prospective

method comparison study in patients having neurosur-

gery. We hypothesised that data sampling and data

processing substantially impact the results of comparative

statistics.

Methods
This prospective method comparison study was approved

by the ethics committee (Ethikkomission der Ärztekam-

mer Hamburg, Hamburg, Germany; registration number

PV6048; Chair: Prof Dr R. Stahl, April 23rd 2019). Writ-

ten informed consent was provided by all patients. The

study was performed between April and October 2019 in

patients having neurosurgery at the University Medical

Center Hamburg-Eppendorf, Hamburg, Germany. We

simultaneously recorded continuous AP as well as

dynamic cardiac preload variables noninvasively using

a finger cuff method (CNAP Monitor 500; CNSystems

Medizintechnik, Graz, Austria; test method) and inva-

sively using a radial artery catheter (reference method).

The results on dynamic cardiac preload variables will be

reported separately. Here, we report AP results with

special focus on the effect of different methods for data

sampling and data processing on the agreement between

the methods.

We included patients aged at least 18 years scheduled for

neurosurgery who had a clinical indication for invasive AP

monitoring using a radial artery catheter and a negative

Allen’s test at both wrists. We excluded patients with

finger oedema, vascular implants at the upper extremi-

ties, distinct alterations in peripheral perfusion (e.g.

peripheral artery disease, Raynaud syndrome, and arte-

rial-venous shunts), seizures and/or excessive movement,

atrial fibrillation, valvular heart disease grade 2 or above,

or cardiac assist devices.

After induction of general anaesthesia, a radial artery

catheter was inserted and the transducer system was

zeroed to the level of the right atrium using a zero line.4

All patients were ventilated with a tidal volume of 7 to

9 ml kg�1 of predicted body weight, a positive end-expira-

tory pressure of 5 mbar and a respiratory rate of �8 min�1

adjusted to end-expiratory carbon dioxide partial pressure.

The CNAP finger cuff was placed on the arm contralat-

eral to the arm used for invasive AP monitoring. CNAP

finger cuff AP measurements were calibrated to upper-

arm oscillometric AP measurements taken at the arm

used for invasive AP monitoring every 30 min in the first

46 patients. We changed this to the maximal calibration

interval of 60 min during the study and calibrated every

60 min in the last 14 patients. Noninvasive finger cuff-

derived and invasive systolic AP (SAP), mean AP (MAP)

and diastolic AP (DAP) measurements were simulta-

neously recorded and displayed on the patient monitor

(Infinity Delta Monitor; Dräger, Lübeck, Germany) start-

ing after positioning of the patient in the operating room

until the end of surgery. The noninvasively and inva-

sively assessed AP waveforms were extracted to a per-

sonal computer (eData Data Grabber; Dräger) to

synchronise beat-to-beat measurements. For compara-

tive analyses, we used noninvasive finger cuff-derived

beat-to-beat AP recordings directly from the CNAP

system and extracted beat-to-beat invasive AP measure-

ments from the invasively recorded AP waveform using

the CNAP beat detector.14

We excluded episodes with measurement artefacts (e.g.

due to calibration, movement, or blood sampling) in the

AP waveforms recorded using the CNAP system or the

arterial catheter.

To investigate the effect of different methods for data

sampling and data processing on the agreement between

noninvasive finger cuff-derived and invasive AP mea-

surements, we used six different methods for data sam-

pling and data processing (Fig. 1). First, we included all

available AP data pairs in the analysis (Methodall; SAPall,

MAPall, DAPall). Second, we averaged AP measurements

Effect of data sampling and processing on comparative analysis 617
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over 10-s periods to have the same number of AP mea-

surement pairs per minute in all patients (Methodavg;

SAPavg, MAPavg, DAPavg). Third, we selected one 30-min

period of AP recording per patient from this 10-s averages

data set (Method30; SAP30, MAP30, DAP30). Fourth, we

used the Methodavg data set but subtracted the patient-

specific mean offset between finger cuff and invasive AP

measurements during the first 5 min of the 30-min period

from the finger cuff AP measurements (Method30off;

SAP30off, MAP30off, DAP30off). Fifth, according to the

AAMI/ANSI/ISO 81060–2 standard, we selected 10

30-s periods of AP recording per patient from the total

AP data set and analysed beat-to-beat AP measurements

averaged over the 30-s periods without application of the

zero zone (Methodiso; SAPiso, MAPiso, DAPiso).8 Sixth, we

used the Methodiso data set, but applied the zero zone

(Methodiso-zero; SAPiso-zero, MAPiso-zero, DAPiso-zero) as

suggested in the AAMI/ANSI/ISO 81060–2 standard.8

The zero zone is defined as the mean � 1 standard

deviation (SD) of the reference AP during a 30-s episode

and was compared with the mean of the test AP measure-

ments over the same episode. All values within the range

of the zero zone were considered as having zero error.15 If

test AP measurements were outside the zero zone, then

the measurement differences were calculated between

the test AP measurements and the lower or upper limit of

the zero zone (Fig. 2).

Statistical analysis
We present descriptive data as median (range) for con-

tinuous data and as absolute frequencies and percentages

for categorical data. To investigate the absolute agree-

ment between noninvasive finger cuff-derived and inva-

sive AP measurements we performed Bland-Altman

analyses accounting for repeated measurements per indi-

vidual16,17 separately for each method of data sampling

and data processing. We report the mean of the differ-

ences, the SD of the mean of the differences, and the 95%

limits of agreement (95% LoA; i.e. mean of the differ-

ences � 1.96 SD of the mean of the differences) with

95% confidence interval (95% CI) to quantify trueness

and precision of agreement.1,2

Although the AAMI/ANSI/ISO 81060–2 standard refers

to intermittent AP measurement and its interchangeabil-

ity criteria do not necessarily mirror optimal thresholds

for continuous noninvasive AP measurements, we

defined clinically acceptable agreement for SAP, MAP,

and DAP as a mean of the differences �5 mmHg with a

SD of �8 mmHg (5� 8 mmHg), resulting in clinically

acceptable 95% LoA of �20.68 mmHg (�5� 1.96�8¼
� 20.68 mmHg).8,18

Error grid analysis was performed for SAP and MAP to

assess the clinical relevance of measurement differ-

ences between noninvasive finger cuff-derived and

invasive AP measurements.19,20 Error grid analysis clas-

sifies AP measurement pairs into five risk levels from

‘no risk’ to ‘dangerous risk’ based on expert opinion.

Statistical data analyses were performed using Microsoft

Excel (Microsoft, Redmond, Washington, USA) and

Matlab (The MathWorks Inc., Natick, Massachusetts,

USA).

618 Flick et al.

Fig. 1 Flowchart of the methods for data sampling and data processing

5.9% of measurements excluded
due to artefacts (e.g. blood sampling,
upper-arm cuff measurements)

49 patients
276,907 beat-to-beat

data pairs

49 patients
145.4 hours recorded

10-second averages

selection of a
30-minute period

selection of 10
30-second periods

zero zone

Methodiso-zero

490 data pairs

Methodiso

490 data pairs

Method30off

6,539 data pairs

Method30

7,737 data pairs

Methodavg

30,416 data pairs

Methodall

276,907 data pairs

offset removal

Boxes marked light grey indicate steps of data sampling. Boxes marked dark grey indicate steps of data processing.
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Results
We included 60 patients, but excluded three because of

cardiac arrhythmia, two because of protocol violation, and

two because of technical problems during data acquisi-

tion. Another four patients were excluded because of

sudden AP changes that were caused by infusing norepi-

nephrine into the same arm that was used for oscillo-

metric AP measurements for CNAP calibration; these AP

changes interfered with the CNAP calibration process.

We thus included 49 patients in the final analysis.

The median (range) age was 55 (19 to 80) years, median

body weight was 73 (47 to 135) kg, and median height was

172 (157 to 196) cm. We recorded a total of 145.4 h of AP

measurements and excluded 5.9% of AP data due to

artefacts caused by, for example, blood sampling from

the arterial catheter or simultaneous oscillometric upper

arm AP measurements. Finally, a total of 276 907 beat-to-

beat measurement pairs were analysed (Fig. 1).

Table 1 and Fig. 3 show the agreement between contin-

uous noninvasive finger cuff-derived and invasive AP

measurements according to Bland-Altman analysis for

each data sampling and data processing method. The

number of included measurement pairs and the results of

Bland-Altman analyses varied substantially between the

different methods. Methodall and Methodavg resulted in

the largest means of the differences and SDs between

noninvasive finger cuff-derived and invasive AP

measurements. Using Methodall and Methodavg, finger

cuff-derived AP measurements failed to meet the pre-

defined interchangeability criteria of 5� 8 mmHg.

Although using Method30 resulted in a substantially

lower mean of the differences and SD between noninva-

sive finger cuff-derived and invasive AP measurements

compared with Methodall and Methodavg, finger cuff-

derived AP measurements also failed to meet the inter-

changeability criteria. After subtracting the offset in

Method30off, the mean of the differences and SD

between noninvasive finger cuff-derived and invasive

AP measurements were small and finger cuff-derived

AP measurements met the interchangeability criteria.

Methodiso and Methodiso-zero each resulted in small

means of the differences and SDs between noninvasive

finger cuff-derived and invasive AP measurements and

finger cuff-derived AP measurements met interchange-

ability criteria (except for DAPiso). The Bland-Altman

plots comparing MAPs for each method for data sampling

and data processing are shown in Fig. 4. The Bland-

Altman plots comparing SAPs and DAPs are presented in

Supplementary Figure 1, http://links.lww.com/EJA/A515

(SAP) and Supplementary Figure 2, http://links.lww.-

com/EJA/A528 (DAP).

The results of error grid analyses for SAP and MAP are

shown in Table 2. Error grid analysis showed that most

AP measurement pairs were classified into ‘no risk’ (risk

Effect of data sampling and processing on comparative analysis 619

Fig. 2 Schematic illustration of the zero zone (worked example)
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Methodall compares all available beat-to-beat measurement pairs (n¼26). Methodiso-zero uses the zero zone that is calculated as mean � 1 standard
deviation (SD) of the reference arterial blood pressure (AP). Then, the difference between the mean of the test AP measurements and the lower (or
upper) limit of the zero zone is calculated (n¼1). Dashed horizontal lines represent the means of the AP measurements. Dotted vertical lines
represent differences between paired measurements. The blue area represents the zero zone of the reference AP.
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zone A) or ‘low risk’ (risk zone B) zones. Only when using

Methodall and Methodavg, about 3 to 4% of all AP mea-

surement pairs were in the ‘moderate risk’ zone (risk zone

C). No measurement pairs were classified into ‘significant

risk’ (risk zone D) or ‘dangerous risk’ (risk zone E) zones.

Discussion
We evaluated the effect of different methods for data

sampling and data processing on the agreement between

noninvasive finger cuff-derived and invasive AP mea-

surements in patients having neurosurgery. We found

that data sampling and data processing substantially

impact the results of comparative statistics.

There is substantial heterogeneity in results of method

comparison studies validating methods for continuous AP

monitoring against invasive AP measurements in surgical

or critically ill patients.13 Part of this heterogeneity may –

in addition to inter-study differences in the clinical

setting – be explained by different methods for data

sampling and data processing.

Screening all data for artefacts is usually the first step

when preparing the final data set for data analysis.21

Excluding artefacts, e.g. due to movement, blood sam-

pling from the arterial catheter, or zeroing of the mea-

surement system, is advisable when investigating the

sheer measurement performance of a test method in

comparison with a reference method. The number of

excluded AP measurements must be reported. However,

when investigating the applicability and feasibility of a

test method under clinical conditions, the proportion of

artefactual measurements and their impact on method

agreement may be a primary endpoint. In contrast to

artefacts, excluding outlier measurements is generally

not recommended, but their impact on the results should

be discussed.17 Further steps, after artefact exclusion, are

not well standardised for continuous AP method

comparison studies.

After artefact exclusion, a straightforward approach would

be to include all remaining beat-to-beat AP measurement

pairs into comparative statistics, as we did in Methodall.

Using all beat-to-beat AP measurements may result in a

high number of AP measurement pairs and narrow 95% CI

around the 95% LoA in Bland-Altman analysis.

Usually AP is not displayed on patient monitors on a beat-

to-beat basis, but updated only every few seconds. Simi-

larly, in method comparison studies, beat-to-beat AP

measurements are often averaged over short time peri-

ods, e.g. over 10 s as in Methodavg. Averaging beat-to-beat

AP measurements over short time periods eliminates the

influence of heart rate on the number of measurement

pairs. In our study, using Methodavg revealed similar

results of Bland-Altman analysis compared with Metho-

dall. Nonetheless, there is a risk of blurring out AP

fluctuation when averages are calculated over longer time

periods, e.g. 30 or 60 s.

After averaging AP measurements, some patients may

still contribute more AP measurement pairs to the analy-

sis than others if the duration of AP recordings varies (e.g.

due to different length of surgery as in our study).

Although Bland-Altman analysis can account for unequal

numbers of repeated measurements per subject,16,17 data

sampling including equal time periods of AP data record-

ing from each patient is a simple approach to even out

unequal measurement durations. Using Method30 and

Method30off, we thus selectively report AP data from one

30-min period of AP recording per patient from the

complete data set of AP measurements averaged over

10 s. We chose a 30-min period because the CNAP

620 Flick et al.

Table 1 Results of Bland-Altman analysis

Number of measurement pairs Mean of the differences Standard deviation Lower 95% LoA (95% CI) Upper 95% LoA (95% CI)

SAPall 276 907 2.5 15.0 �26.8 (�26.8 to �26.9) 31.9 (31.8 to 31.9)
SAPavg 30 416 2.8 15.0 �26.6 (�26.4 to �26.9) 32.3 (32.1 to 32.6)
SAP30 7737 �0.8 11.2 �22.7 (�22.4 to �23.1) 21.1 (20.8 to 21.5)
SAP30off 6539 1.1 7.1 �12.8 (�12.6 to �13.0) 15.1 (14.8 to 15.3)
SAPiso 490 �1.5 7.6 �16.5 (�15.6 to �17.5) 13.4 (12.6 to 14.4)
SAPiso-zero 490 �1.1 5.6 �12.0 (�11.4 to �12.8) 9.7 (9.1 to 10.5)
MAPall 276 907 9.0 11.2 �12.9 (�12.8 to �12.9) 30.9 (30.8 to 31.0)
MAPavg 30 416 9.2 11.1 �12.5 (�12.3 to �12.7) 30.9 (30.7 to 31.1)
MAP30 7737 6.5 8.0 �9.3 (�9.0 to �9.5) 22.2 (22.0 to 22.5)
MAP30off 6539 0.5 5.1 �9.5 (�9.4 to �9.7) 10.5 (10.3 to 10.6)
MAPiso 490 4.9 5.5 �6.0 (�5.3 to �6.7) 15.7 (15.1 to 16.5)
MAPiso-zero 490 3.4 4.7 �5.9 (�5.3 to �6.5) 12.7 (12.1 to 13.3)
DAPall 276 907 10.1 10.8 �11.0 (�10.9 to �11.0) 31.2 (31.1 to 31.2)
DAPavg 30 416 10.3 10.6 �10.4 (�10.3 to �10.6) 31.0 (30.9 to 31.2)
DAP30 7737 8.0 8.4 �8.4 (�8.2 to �8.7) 24.5 (24.3 to 24.8)
DAP30off 6539 0.0 4.9 �9.6 (�9.4 to �9.7) 9.6 (9.4 to 9.7)
DAPiso 490 5.7 6.0 �6.1 (�5.4 to �6.8) 17.5 (16.8 to 18.2)
DAPiso-zero 490 4.5 5.4 �6.0 (�5.4 to �6.8) 15.0 (14.4 to 15.7)

All values are in mmHg. 95% CI, 95% confidence interval; DAP, diastolic arterial blood pressure; 95% LoA, 95% limits of agreement; MAP, mean arterial blood pressure;
SAP, systolic arterial blood pressure.
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Fig. 3 Results of Bland-Altman analyses
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system is calibrated to oscillometric upper-arm cuff AP

measurements every 30 min. External calibration may

influence the measurement performance over time. Thus

analysing a complete interval between external calibra-

tions best reflects measurement performance. Compared

with Methodall and Methodavg, Method30 resulted in a

substantially lower mean of the differences and SD

indicating that data sampling impacts the results of

Bland-Altman analysis.

We also tested the effect of using offset subtraction

(Method30off) on results of Bland-Altman analysis.

Expectedly, patient-specific offset subtraction resulted

in small mean of the differences and SD between

622 Flick et al.

Fig. 4 Bland-Altman plots of mean arterial blood pressure
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Table 2 Results of error grid analysis

Risk zone A (%) Risk zone B (%) Risk zone C (%) Risk zone D (%) Risk zone E (%)

SAPall 76.5 20.3 3.2 0.0 0.0
SAPavg 75.9 20.7 3.3 0.0 0.0
SAP30 87.5 12.3 0.2 0.0 0.0
SAP30off 94.4 5.6 0.0 0.0 0.0
SAPiso / SAPiso-zero 97.3 2.7 0.0 0.0 0.0
MAPall 50.4 45.8 3.8 0.0 0.0
MAPavg 49.9 46.5 3.6 0.0 0.0
MAP30 63.0 36.7 0.3 0.0 0.0
MAP30off 93.6 6.4 0.0 0.0 0.0
MAPiso / MAPiso-zero 80.8 18.8 0.4 0.0 0.0

Error grid analysis to investigate the clinical relevance of the difference in each measurement pair between the test and the reference method for systolic arterial blood
pressure (SAP) and mean arterial blood pressure (MAP). Risk zone A (‘no risk’); risk zone B (‘low risk’); risk zone C (‘moderate risk’); risk zone D (‘significant risk’); risk zone
E (‘dangerous risk’). Error grid data of Methodiso and Methodiso-zero are shown together as the two methods of data selection and data processing contain the same
measurement pairs for analysis.
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noninvasive finger cuff-derived and invasive AP mea-

surements. The offset subtraction analysis offers valuable

information about the AP measurement stability of the

test method. However, it provides little guidance on how

well a method actually works in clinical practice because

during routine care the offset is unknown as invasive

reference AP measurements are not available.

Data sampling according to the AAMI/ANSI/ISO 81060–

2 standard (Methodiso), i.e. analysing 10 30-s periods of

averaged beat-to-beat AP measurements, resulted in

small mean of the differences and SD between noninva-

sive finger cuff-derived and invasive AP measurements.

Data sampling always bears a substantial risk of selection

bias, especially, when the reported data are not selected

randomly.22

Application of the zero zone (Methodiso-zero) notably

reduced the mean of the differences and SD between

noninvasive finger cuff-derived and invasive AP mea-

surements compared with Methodiso. While the zero zone

approach may be appropriate when validating methods

for intermittent AP measurements, using it for the com-

parison of two continuous AP measurement methods

seems unreasonable and could lead to an overestimation

of agreement (Fig. 2). Therefore, the zero zone approach

usually is not used in method comparison studies vali-

dating continuous AP monitoring methods.23 Because the

zero zone increases the margin for clinically acceptable

agreement, the predefined thresholds (e.g. 5� 8 mmHg)

should not be unconditionally applied to the comparison

of two continuous AP measurement methods when the

zero zone is not used.

Error grid analysis has been established to evaluate the

clinical relevance of AP measurement differences

between a test and a reference method.19,20 In our study,

more than 95% of AP measurement pairs of Methodall

were in ‘no risk’ or ‘low risk’ zones indicating no clinically

important differences between test and reference AP

measurements. However, the use of data sampling and

data processing had impact on the categorisation in the

‘no risk’ or ‘low risk’ zone. While half of the MAP

measurements pairs were classified ‘no risk’ for Methodall

and Methodavg, this increased to over 60% using

Method30 and over 80% using Method30off and Metho-

diso/Methodiso-zero. Similar results were found for SAP.

This shows that data sampling and data processing not

only influence the results of the Bland-Altman analysis

but also of error grid analysis.

Data sampling and data processing substantially impact

the results of Bland-Altman and error grid analysis, but

may be necessary to answer specific research questions.

To be able to compare results of different studies, we

need guidelines on how to perform AP method compari-

son studies investigating continuous AP measurement

methods, including specific recommendations on data

sampling and data processing.15,24

Although we used only one test method in a specific

clinical setting, we feel that our results illustrate a general

problem which is transferable to all method comparison

studies validating continuous AP monitoring systems. We

focused on methods for data sampling and data proces-

sing that are commonly used in the literature.13,23 Other

methods for data sampling or data processing may have

yielded different results.

Conclusion
Data sampling and data processing substantially impact

the results of comparative statistics in method compari-

son studies of continuous AP monitoring systems.

Depending on the method used for data sampling and

data processing, the performance of an AP test method

may be considered clinically acceptable or unacceptable.

We thus need guidelines on how to perform AP method

comparison studies investigating continuous AP mea-

surement methods, including specific recommendations

on data sampling and data processing.
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