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ABSTRACT: The aim of this study was to assess arm positioning pillow to prevent waking paresthesia
symptoms related to side sleepers arms. This problem resulted from pressure of head weight on arm.
This pressure obstructs the blood flow to nerve fibers in some part of anatomy. The ergonomic arm
positioning pillow includes an upper portion having a top part for supporting the head of a sleeper and a
bottom part having a space to protect the arm from head weight pressure. Blood’s volumetric flow of
brachial artery was measured by echo-Doppler imaging while the subjects slept on their arms (stage 1)
and next stage was with applying arm-positioning pillow (stage 2) for 16 healthy subjects. When head
pressure was considered (stage 1), the measured blood volumetric flow of brachial artery was lower on
average by 77.25% than the case in which the subjects applied an arm positioning pillow (stage 2).
Despite the use of a simplified model of an arm positioning pillow, releasing from head weight pressure
and subsequent paresthesia symptoms was achieved for side sleepers arms considering of the
elimination of arm’s blood flow reduction.
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INTRODUCTION
Normally, the quality and quantity of sleep affects mental and physical health and feelings of wellbeing (Gordon
and Grimmer, 2011). Health care professionals are frequently asked by patients to suggest pillows that will
ameliorate the quality of their sleep as well as relaxation (Wellings, 2007). However, this has not directed to
obvious suggestions on the best adaptation between individuals, pillows and matters (DeVocht and Wilder, 2005;
Lahm and Iaizzo, 2002; Keller and Lubbert, 2004 and Shields et al., 2006). Many individuals would like to sleep on
their side instead of in a complete prone or complete supine position (Gordon et al., 2009). Many people present
with waking paresthesia symptoms related to their arms. In most occasions, paresthesia occurs when pressure
from sleeping posture obstructs the blood flow to nerve fibers in some part of anatomy (Adam and Hadhazy, 2008).
There remains an ongoing need to give a sleeper improved and greater flexibility in side sleeping posture as long
as maintaining and improving comfort.
Taking to account a lot of pillow designs together with plights of not verified information about different pillow
kinds, not only patients but also health care providers might be confused regarding which pillows to select, in
addition to unexpected waking symptoms after common night’s sleep (Gordon and Grimmer, 2011). Recent studies
have shown a gradually raising body of proof on sleeping position, pillow performance and coziness, and waking
symptoms (Ambrogio et al., 1998; Boyd et al., 2006; Buckle and Fernandes, 1998; Hagino et al., 1998; Lavin et al.,
1997; Gordon et al., 2002; Gordon et al., 2007; Miller, 1984; Persson et al., 1998 and Persson, 2006). Up to date of
this study, most of investigations have focused on symptoms involved with the cervico-thoracic spine including
headache, pain, stiffness, and scapular pain (Bernateck et al., 2008; Bland and Boushey, 1987; Gordon et al.,
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2009; Gordon and Grimmer, 2010; Gordon and Grimmer-Somers, 2011; Grieve, 1988; Hagino et al., 1998;
Jackson, 1976; Kramer, 1990; Lansam, 1992; McDonnell, 1946; Persson, 2006).
This paper is intended to assess the performance of an ergonomic, arm-positioning pillow designed to release
the arm from the head weight pressure while side sleeping. It an upper portion having a top surface for supporting
the head of a sleeper and a bottom portion having a lower surface for supporting the arm-positioning pillow. This
assessment is done for 16 subjects by measuring the blood volumetric flow of brachial artery using echo-Doppler
for 16 healthy participants at two stages. At stage 1the subjects sleep on their arms and at stage 2 they apply armpositioning pillow.
MATERIALS AND METHODS
Method
Design of experiments
16 healthy men were subjected to measure the brachial artery flow at two aspects of study included (stage 1)
without applying any pillow in which the subjects’ arm is under head pressure for 10 minutes, (stage 2) applying a
An arm positioning pillow.
The pillow top portion for supporting a sleeper's head includes a top surface and a planar lower surface and
the pillow top portion was made from a materials included foam, latex or polyester. Polyester fibers are often
arranged in three-dimensional clusters that help the pillow hold its shape and provide optimal neck support.
Synthetic materials have some benefits over natural fibers; they are allergy and odor free (Kilpiö et al., 1998), they
tend to last longer and they are generally more affordable. The pillow dimensions are 40 cm (length), 30 cm (wide)
and 12.5 cm (height).
Informed consents were gotten for the participators in accordance with accepted procedures approved by the
medical ethics committee of Kurdistan University of medical sciences. The final approval letter reference No. is
17926/4021. Following physical examination, having normal cardiovascular performance of the subjects were
found via Doppler ECG. Their head weights varied from 5.8 kg to 6.9 kg with mean weight of 78.1 kg, They were
roughly aged 23 years.
A commercially common ultrasonograph (Maylab, 60, BIOSOUND ESAOTE Inc., USA) was applied for echoDoppler exams. A 4 MHz phased-array probe was placed at the position of the brachial artery to record Blood
volumetric flow, brachial artery section area by B-mode. Echo-Doppler images were digitally saved and next
analyzed by using Maylab-desk analyzer (Maylab, BIOSOUND ESAOTE Inc., USA). Only high-quality images were
applied to analyze. All tests were acquired in side sleeping position. The brachial artery flow for all subjects
calculated at stage 1 and stage 2 as provided in table 1.
The subjects were asked to locate their head at the upper part of their arm (at the bottom of the brachial artery).
After 10 minutes that surely affected on the blood flow of vessel, the echo-Doppler tests were carried out.
Flow measurements
Blood volumetric flow of brachial artery was computed using equation 1:
In the equation which the stroke volume was measured from echo-Doppler using equation 2:
in what location the velocity integration was automatically calculated by tracing the Doppler flow from echo-Doppler
imaging. The brachial area was obtained using equation 3:
where

is the measured brachial artery diameter.
RESULTS AND DISCUSSION

Blood volumetric flow measurement of brachial artery
As shown in table 1and figure 1, without applying any pillow that the subjects’ arm is under head weight
pressure (stage 1), the blood volumetric flow of brachial artery varied between 91 (ml/min) to 282 (ml/min) for the
whole subjects. The mean blood volumetric flow of brachial artery was 154 (ml/min) at stage 1. As provided in table
1 and figure 1, with applying an arm positioning pillow (stage 2), the blood volumetric flow of brachial artery varied
between 626 (ml/min) to 753 (ml/min). The mean blood volumetric flow of brachial artery was 681 (ml/min) for the
whole subjects at stage 2. As shown in figure 2, the reduction percent of blood volumetric flow of brachial artery
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ranged between 61 and 86 at the stage 1. Moreover, the average of reduction percent of blood volumetric flow of
brachial artery for the whole subjects was 77.25 and five subjects’ reduction percent were lower than the average
of reduction percent of blood volumetric flow of brachial artery. Regarding the data performed in table 1, the
difference of blood volumetric flow of brachial artery ranged from 407 (ml/min) to 618 (ml/min) at two stages.
furthermore, average of this difference was 526.6 (ml/min) for the whole subjects.
Table 1. blood’s volumetric flow of brachial artery for the subjects (stage 1) without applying any pillow that the subjects’ arm is
under head pressure for 10 minutes and (stage 2) with applying an arm positioning pillow

Subject
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Volumetric flow of blood for
stage 1 (ml/min)
260
282
108
139
201
194
100
112
103
204
91
104
102
129
142
193

Volumetric flow of blood for
stage 2 (ml/min)
667
753
738
633
704
633
654
626
721
714
557
657
647
646
700
846

Difference of Volumetric flow of blood for
two stages (ml/min)
704
744
030
797
303
739
337
347
046
340
700
333
373
344
334
033

Percentage
of
difference of
two stages
61
62
83
78
71
69
85
82
86
71
84
84
84
80
79
77

Figure 1. reports of blood volumetric flow of brachial artery for each subject, (stage 1) without applying any pillow that the
subjects’ arm is under head pressure for 10 minutes and (stage 2) with applying an arm positioning pillow

Figure 2. reports of percentage of blood volumetric flow of brachial artery for each subject while their arm is under head
pressure for 10 minutes

Discussion:
Many people suffer waking paresthesia symptoms of their arms due to occuring paresthesia when pressure of
head weight obstructs the blood flow to nerve fibers in some part of anatomy. This study was intended to assess
ergonomic arm-positioning pillow that can be used for reducing the pressure on a user's left or right arm (and both)
in order for preventing waking paresthesia symptoms. The pillow has an upper portion including a top surface for
supporting the head of a sleeper and a bottom portion having a lower surface for supporting the arm-positioning
pillow. The blood volumetric flow of brachial artery was measured by echo-Doppler imaging while the subjects slept
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on their arms (stage 1) and applied arm-positioning pillow (stage 2) for 16 healthy subjects. To our knowledge this
is the first time that echo-Doppler technique has been used to assess a the relationship of pillow design and waking
paresthesia symptoms. When the head weight pressure was accounted for (stage 1), the measured blood
volumetric flow was lower on average by 77.25% than subjects applied an arm positioning pillow in which such
pressure was not accounted for (stage 2). In spite of the use of a simplified model of an arm positioning pillow,
releasing from head weight pressure and subsequent paresthesia symptoms for any subject because of eliminating
77.25% of blood flow reduction (Figure 2).
Following a literature search we have not found a previous comparable study concentrating on eliminating
waking paresthesia symptoms with a suitable pillow. Our arm positioning Sleepers can use in multiple positions.
Uneasiness and restlessness are reduced by the arm positioning pillows. It also improves relaxing attributes of
sleep. The fit of pillow to human form would be developable in this study. For example, the height and angle of
pillow can be categorized regarding gender, anthropometry, body weight distribution and sleeping habits. The
height and angle of pillow are adjustable regarding the body scale of sleepers. Considering these parameters will
ensure a comfortable, symptom free union between person and pillow. Further research concerning anthropometry,
support surfaces, and spinal slope is required to product an arm positioning pillow with the advantages of fitting the
height and angle of pillow. Adjusting the height and angle can also be a further objective to provide arm-positioning
which are multi-functional to give various sleeper positions.
The use of surfaces with different elastic properties can be a future trend of this study. It should be mentioned that
the commercially available ultrasonograph (Maylab, 60, BIOSOUND ESAOTE Inc., USA) used for our study,
however is used clinically, has an accuracy of
for the volumetric flow (Maylab advanced operation, 2008).
But this error would be ignorable. Because our study concentrated on releasing arm of head weight pressure that
was well achieved.
CONCULSION
The findings of this study suggest that ergonomic arm-positioning pillow would be used for reducing the head
weight pressure on a user's arms. It prevents waking paresthesia symptoms. Despite the use of a simplified model
of an arm positioning pillow, releasing from head pressure and subsequent paresthesia symptoms were achieved
for side-sleepers respecting to eliminating the blood volumetric flow reduction of the arm.
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