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Introduction

In the hospital setting nighttime noise levels frequently exceed
the maximum 40 dBA thresholds recommended by the World
Health Organization (WHO) and Environmental Protection
Agency (EPA). Studies have documented hospital rooms ranging
from 48-79 dBA with peak levels frequently exceeding 100 dBA.
Excessive hospital noise is associated with disrupted sleep,

Materials & Methods

. All acoustic testing was conducted in the sound laboratory at the

independent acoustic testing firm Indy Acoustic Research, LLC in
Indianapolis, Indiana.

. The first round of acoustic testing was completed on October 18, 2018

and included the VenaFlow Elite System and the Kendall SCD
Compression System.

Results

Results for attributable sound and sound
duration/cycle for each device on all testing days
are provided on Table 1.

Table 1

Attributable sound

Discussion

In the first round of testing, the mean sound intensity directly
attributable to the VenaFlow Elite System, the Kendall SCD 700
Compression System, and the RF Health MAC System was 48.3,
44.2, and 33.8 dBA, respectively, validating the MAC System as the
qguietest of the three devices.

With additional design changes, the MAC System was reduced to a
mean sound intensity of 23.2 dBA with very low (SD=0.62)

impaired immune function, impaired mentation, increased risk . During acoustic testing, the IPC sleeves of the model being tested were festiun Intensity (dBA) variability in individual measurements and significantly quieter
of delirium, and increased mortality. olaced on the center of a 30-inch x 60-inch tabletop. The powered IPC e than the ArjoHuntleigh Flowtron tested with a mean of 40.5 dBA.
pump was placed on top of a foam block at one end of the tabletop EE:; E; Comparatively, the attributable sound intensity for the RF Health
Medical equipment is a major contributor to hospital noise. simulating the placement of these pumps in hospital rooms at the foot Run 3 18.2 MAC System was less than than the VenaFlow Elite System, the
Intermittent pneumatic compression (IPC) devices are commonly of the bed, while a microphone was placed at the other end of the Mean 48.3 Kendall SCD700 and the ArjoHuntleigh Flowtron by 52%, 47%, and
5D 0.21 42% respectively.

used in the acute care setting to prevent venous
thromboembolism among hospitalized patients. All IPCs require

tabletop (Figure 1) to simulate the head of the patient’s bed.

. Room noise, equipment noise, and sound frequency were measured

Kendall SCD™: October 18, 2018

The duration of sound per day with the RF Health MAC System (3.2

Runl 44.8 . .
the use of air pumps and plastic sleeves that inflate once/minute using a Bruel and Kjaer 4190 laboratory measurement microphone Run 2 43.8 hrs) was substantially less than the Venalflow E""? System (12 hrs),
with optimal use at 18-22 hours per day. Yet little is known positioned at 30 cm x 40 cm x 50 cm from the end of the tabletop. Run 3 43.3 the Kendall SCD700 (17.6 hrs) and the ArjoHuntleigh Flowtron (16
about the extent to which IPC use contributes to hospital noise A set of three measurements were taken on each device. M;[':" ;“Ei hrs).

and sleep disruption.

. Once the development of the MAC System functional prototype was

RF Health MAC™ System: February 13, 2019

Conclusions/Clinical Implications

completed, acoustic tests were conducted on February 13, 2019. Runl 326 The findings of this work provide insights into the noise levels
o Rumn 2 37.8 . . -
Aims . The same testing protocol was used, but since the MAC System has an Run 3 31.1 produced.by t?;ge(;:ommo:ly udsgd Lnter.mllttent pneumatic
integrated strap and motor, the whole system was placed at the end of Mean 33.8 compression (IPC) devices found in hospitals.
the tabletop (Figure 2). SD 3.5 The RF Health MAC was the only mechanical prophylaxis system

The Movement and Compressions™ (MAC) System by Recovery

ArjoHuntleigh™ System: June 18, 2020

that achieved a total noise level that did not exceed the WHO &

Force (RF) Health was designed to provide a novel way of . The RF Health MAC System underwent additional design changes, and Run 1 0.7 - ded thresholds (40 dBA) f bt ospital
providing mechanical compression without the use of pneumatic sound testing on the final design was repeated on June 18, 2020. Run 2 43.7 nOiS;ecommen €d thresholds Or highttime hospita
pumps or bladders, to achieve improved performance, comfort, . The ArjoHuntleigh Flowtron was added to the June 18, 2020 round of un 2 373 o , . o
Il e e e o testing Mean 40.5 With the American College of Chest Physician Guidelines for

' - 5D 3.1

mechanical compression for DVT prevention of 18-22 hours/day,

10. The final step was to measure noise duration per cycle with each the differences in sound duration between the devices are a likely
Aim 1. Design the RF Health MAC™ System functional prototype device. This testing was completed in the RF Health lab on June 30, Run 1 23.3 factor in adherence to prescribed use
to operate with less overall noise than three commonly used IPC 2020. (Table 2) 2“”: i; . | | i |
devices: the VenaFlow Elite®, the Kendall SCD™ 700 Compression Mu;n 10 Improvements in medical device design have the potential to
System™ and the ArjoHuntleigh Flowtron™. o pys S|gn|ﬁc.antl.y .reduce noise in the hospital el.ﬁwronment. Noise

reduction is important to promote the patient’s sleep patterns and

Aim 2. Based on the findings of the initial acoustic testing results, contribute to improved patient outcomes.
optimize the MAC System for additional sound reduction and Table 2 * Further research is needed to explore associations between

conduct follow-up sound measurements on the finalized version. e s Total Cycle , medical device types/models, impact of noise levels with
Inflation Time (seconds) Compression Time Deflation Time Time Sound Duration . o f . g I d i £ |
Figure 1 (Seconds) (Seconds) (seconds) Per Day (Max)* recovery/patlent satistaction, and total duration of sieep
disturbance during an overnight hospital stay.
Left Right Left Right Left Right Total Total 5 5 P Y
VenaFlow Elite® Refe rences
1 1 6 6 8 8 30 12 hours
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