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Dear Editor,
Critically ill patients are transferred
more safely with a mobile intensive
care unit (MICU) and specialised
retrieval team [1, 2], although inci-
dents still occur [3]. However,
transports are becoming more chal-
lenging [4]. During MICU transports,
we repeatedly observed arterial blood
pressure variations, concurrent with
ambulance accelerations and decel-
erations. We aimed to evaluate
whether the observed influence of
acceleration on blood pressure is a
real blood pressure change or a
physical measurement artefact.

Usually, the pressure transducer is
positioned at the rear end of the trol-
ley and the distance to the arterial
cannula varies between 100 and
150 cm. In an experimental setting,
pressure lines (Edwards Lifesciences,
Irvine, USA) were positioned on the

trolley. At the site of normal catheter
insertion, the line was connected to a
pressurised bag to simulate a static
mean arterial pressure (MAP). The
length of the pressure line and the
baseline pressure were varied (0, 50,
100, 150 cm and 50, 75, 100 mmHg).
To simulate acceleration and decel-
eration the trolley was moved forward
and backward in several test runs.
Pressures and accelerations (acceler-
ometer, University of Twente,
Enschede, the Netherlands) were
measured for the different pressures
and different pressure line lengths.
Pressure data were plotted against
acceleration data (Fig. 1). The Pear-
son’s correlation coefficients r,
p values, R2 and the slopes of the
linear regression lines (b) and their
95 % confidence intervals are listed
in Table 1. In this experimental set-
ting both an increase in the baseline
pressure and in pressure line length
were associated with significant
increases in pressure variations

during accelerations. To confirm the
findings that pressure variations may
be a physical phenomenon, MAP and
acceleration data were collected dur-
ing six transports. The medical ethics
committee approved this study and
the need for consent was waived. The
pressure transducer was initially
positioned at the rear end of the trol-
ley and halfway changed to directly
on top of the arterial cannula so that
patients served as their own control.
The effect of acceleration on MAP
was analysed for both positions of the
transducer. In patient transfers, a
weak correlation was observed
between acceleration and blood pres-
sure with the transducer positioned on
top of the arterial cannula. The mean
Pearson’s r significantly increased
from 0.09 to 0.50 when the transducer
changed position to the rear end of
the trolley.

The inertial mass effect of the fluid
column in the tubing explains most of
the blood pressure variation. The

Fig. 1 Experimental data with varying baseline pressures (in columns) and varying lengths
of the pressure lines (in rows). Slope presented as b (mmHg/g)
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impact of the blood pressure itself is
more difficult to understand. We
hypothesise that a relation with the
compliance of the pressure tube may
explain our findings.

Clinicians involved in patient
transport should have knowledge of
this phenomenon to prevent misin-
terpretations of blood pressure
changes. To minimise the effect, the
pressure transducer should be close to
the arterial cannula. These findings
underscore that patient transports add
a plethora of new difficulties to the
already complicated care for critically
ill patients. Education and training are
required to master these additional
challenges [5].
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Table 1 Pearson’s r values (with 95 % confidence intervals), p values, R2 and the slopes of the linear regression lines (b in mmHg/
g) (with 95 % confidence intervals) for the experimental measurements

Pressure line length (cm) Baseline pressure (mmHg)

50 75 100

0
r (95 % CI) 0.35 (0.33–0.36) 0.20 (0.18–0.21) 0.01 (-0.01 to 0.03)
p value \0.0001 \0.0001 0.1816
R2 0.12 0.04 0.00
b (95 % CI) 11.39 (10.82–11.95) 8.49 (7.71–9.26) 0.46 (-0.22 to 1.15)

50
r (95 % CI) 0.50 (0.47–0.51) 0.64 (0.62–0.66) 0.69 (0.67–0.70)
p value \0.0001 \0.0001 \0.0001
R2 0.25 0.41 0.47
b (95 % CI) 33.79 (32.23–35.35) 37.96 (36.76–39.16) 51.21 (49.78–52.64)

100
r (95 % CI) 0.74 (0.73–0.75) 0.74 (0.73–0.75) 0.82 (0.81–0.83)
p value \0.0001 \0.0001 \0.0001
R2 0.55 0.55 0.67
b (95 % CI) 61.73 (60.25–63.21) 67.68 (66.0–69.27) 80.58 (79.12–82.05)

150
r (95 % CI) 0.79 (0.78–0.80) 0.83 (0.82–0.83) 0.85 (0.85–0.86)
p value \0.0001 \0.0001 \0.0001
R2 0.62 0.68 0.73
b (95 % CI) 86.28 (84.5–88.1) 106.84 (104.90–108.78) 109.88 (108.11–111.65)
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