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Abstract

Objectives: Pillows play a crucial role in supporting muscles and maintaining the natural
posture of the neck during sleep. The present study aimed to measure and investigate the
effect of pillow shape, filling material, and sleeping posture on cervical angle and perceived
comfort during sleep.

Methods: Ten participants (five males and five females) with a mean age of 26.7 years
participated in this study. Each participant used four pillows (two cylindrical and two
rectangular, one with wool content and the other with memory foam) for one hour (30
minutes in the supine position and 30 minutes in the lateral position). During the experiment,
the cervical angle was measured using a Kinect sensor. At the end of each 30-minute session,
the participants were asked to report their perceived comfort level using a visual analogue
scale (VAS).

Results: Analysis of variance revealed that the cervical angle in the cylindrical wool pillow
with the supine posture was significantly greater than in other conditions (P < 0.01). The
smallest cervical angle was observed with the rectangular memory foam pillow in the lateral
posture. Comparison of the effects of sleeping posture on cervical angle showed a significant
difference between the two postures (P < 0.01). The highest perceived comfort was reported
in the lateral posture using a cylindrical pillow.

Conclusion: The results indicate that pillow shape, material, and sleeping posture
significantly affect cervical angle and perceived comfort. In this study, a rectangular memory
foam pillow was superior in terms of angle, and a cylindrical pillow was superior in terms of
comfort. Therefore, selecting an appropriate pillow based on sleeping posture may help
improve comfort and maintain proper cervical posture during sleep.
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Extended Abstract

Background and Objective

Sleep quality is a crucial factor in maintaining physical
and mental health. Choosing the right pillow is essential
for enhancing sleep quality, alleviating neck and
musculoskeletal pain, and maintaining natural spinal
alignment. Depending on the shape and filling material,
pillows significantly affect neck position, cervical
vertebra angle, and comfort. In contrast, sleeping
posture also plays a decisive role in causing or
preventing neck problems. Supine and lateral sleeping
postures are common and affect neck alignment
differently. Given the limited prior studies on the
simultaneous investigation of pillow type and sleeping
posture on neck angle and perceived comfort, this study
aimed to examine these variables and provide initial
evidence for the design of more extensive studies.

Materials and Methods

This was a within-subjects pilot study. Ten healthy
participants (five males and five females) with a mean
age of 26.7 years and a body mass index within the
normal range were included in the study. The inclusion
criteria included general good health, absence of
musculoskeletal disorders, and no recognized sleep
disorders. The exclusion criteria included any
discomfort during the experiment or withdrawal from
the study. After obtaining informed consent, four types
of pillows were tested: cylindrical and rectangular
pillows (wool content and memory foam). The pillow
dimensions were designed and standardized in
accordance with existing standards. Each participant
attended four separate sessions, with a one-week
interval between them. The order of pillow use was
randomly assigned to eliminate order effects. In each
session, the individual was placed on a specific pillow
for one hour, with half an hour spent in the supine
position and half an hour in the lateral position. The neck
angle was measured using a 3D Kinect sensor for each
position. At the end of each position, the perceived
comfort level was recorded using a visual analog scale
(VAS). Data were collected for four pillows and two
sleeping postures for each participant. Data were
analyzed using SPSS software version 18 and repeated
measures analysis of variance (ANOVA) test. To
increase transparency, in addition to P values, the effect
size (partial eta squared) was also reported.

Results

The results showed that the type of pillow and sleeping
posture significantly affected the neck angle. The
highest neck angle was observed in the supine position
with a wool cylindrical pillow (P < 0.01), suggesting
increased cervical curvature. The lowest neck angle was
observed in the lateral position using a memory foam
rectangular pillow (P < 0.01), resulting in better
alignment with the spine. A comparison of the two
sleeping postures revealed a significant difference: the
lateral posture reduces the neck angle and improves

alignment compared to the supine posture. Regarding
perceived comfort, the results showed that the memory
foam cylindrical pillow provided the highest comfort
level to the participants in the lateral position. In
contrast, the lowest comfort level was associated with
using the wool cylindrical pillow in the supine position.
The differences in comfort between the pillow types and
postures were statistically significant (P < 0.05). These
findings suggest that the combination of pillow type and
posture plays a crucial role in perceived comfort and its
effects.

Discussion

The findings of the present study showed that choosing
a pillow based on its shape and filling material can
directly affect the individuals' neck angle and comfort
during sleep. Memory foam pillows can reduce neck
curvature and provide a more comfortable feeling for
participants because they adapt to the shape of the head
and neck. In contrast, wool pillows, despite their
advantages, such as better air circulation and an
incredible feeling, can increase the neck angle and
decrease comfort in some positions due to their relative
stiffness and limited shape change. From the perspective
of sleep posture, the results showed that the lateral
position was more suitable for maintaining neck
alignment than the supine position. This finding is
consistent with previous studies and indicates that
adopting a lateral posture, combined with an appropriate
pillow, can help alleviate neck pain. Comparing the
results of the present study with those of similar studies
showed that the findings are consistent with previous
reports on the positive effect of memory foam pillows
on reducing neck curvature and improving comfort.
Previous studies have emphasized that cylindrical
pillows may provide more comfort in some situations
for individuals with neck pain; however, they can
increase neck curvature in healthy people.

Conclusion

The present study showed that pillow type and sleeping
posture significantly affected neck angle and perceived
comfort. The rectangular memory foam pillow provided
the best cervical alignment, while the cylindrical
memory foam pillow offered the highest level of
comfort to participants. Also, the lateral posture is
considered a more suitable position than the supine
posture for reducing neck curvature and promoting
comfort. These findings underscore the importance of
selecting the right pillow based on an individual's
dominant sleeping posture. They can inform the design
of ergonomic pillows and clinical recommendations to
prevent neck pain. However, the limitations of this
study, including the small sample size and pilot nature,
should be considered. It is recommended that future
studies use a larger sample size and monitor
physiological parameters during sleep to obtain more
accurate and generalizable results.
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