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Assessing effects of a semi-customized
experimental cervical pillow

on symptomatic adults with chronic
neck pain with and without headache
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Objective: To determine the effects of a semi-
customized experimental cervical pillow on symptomatic
adults with chronic neck pain (with and without
headache) during a four week study.

Design: A randomized controlled trial.

Sample size: Thirty-six adults were recruited for the
trial, and randomly assigned to experimental or non-
experimental groups of 17 and 19 participants
respectively.

Subjects: Adults with chronic biomechanical neck pain
who were recruited from the Canadian Memorial
Chiropractic College (CMCC) Walk-in Clinic.

Outcome measures: Subjective findings were assessed
using a mail-in self-report daily pain diary, and the
CMCC Neck Disability Index (NDI).

Statistical analysis: Using repeated measure analysis
of variance weekly NDI scores, average weekly AM and
PM pain scores between the experimental and non-
experimental groups were compared throughout the
study.

Results: The experimental group had statistically
significant lower NDI scores (p < 0.05) than the non-
experimental group. The average weekly AM scores were
lower and statistically significant (p < 0.05) in the
experimental group. The PM scores in the experimental
group were lower but not statistically significant than the
other group.

Conclusions: The study results show that compared to
conventional pillows, this experimental semi-customized
cervical pillow was effective in reducing low-level neck

Objectif : Déterminer les effets d’un oreiller cervical
semi-personnalisé a ’essai sur des adultes qui
manifestent des symptomes de douleur cervicale
chronique (avec ou sans maux de téte) durant la période
d’étude de quatre semaines.

Etude : Un essai randomisé contrélé

Echantillonnage : Pour ’essai, trente-six adultes ont
été recrutés et divisés au hasard en deux groupes : un
groupe expérimental de 17 participants et un groupe non
expérimental de 19 participants.

Sujets : Les adultes ayant des douleurs cervicales
biomécaniques chroniques ont été recrutés a la clinique
sans rendez-vous du Canadian Memorial Chiropractic
College (CMCC).

Mesures d’impact : Des déclarations subjectives ont
été recueillies a I’aide d’un journal quotidien d’auto-
évaluation de la douleur que les participants devaient
poster et grdce a l’'Index d’invalidité cervicale (Neck
Disability Index (NDI) du CMCC.

Analyse statistique : La moyenne hebdomadaire des
résultats de la douleur ressentie en avant-midi et en
apres-midi des groupes expérimental et non expérimental
a été comparée pendant toute la durée de I’étude a I’aide
de I’analyse de variance hebdomadaire par mesure
répétée des résultats de I’Index d’invalidité cervicale
(NDI).

Résultats : Les résultats de I’Index d’invalidité
cervicale (NDI) du groupe expérimental étaient, de facon
statistiquement significative (p < 0,05), inférieurs a ceux
du groupe non expérimental. La moyenne hebdomadaire
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pain intensity, especially in the morning following its use
in a 4 week long study.
(JCCA 2004; 48(1):20-28)
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des résultats de I’avant-midi du groupe expérimental
était inférieure et statistiquement significative (p < 0,05).
Les résultats de ’apres-midi du groupe expérimental
étaient inférieurs, mais non statistiquement significatifs,
a ceux de I’autre groupe.

Conclusions : Les résultats de I’étude démontrent que
loreiller cervical semi-personnalisé a I’essai, comparé
a un oreiller conventionnel, est efficace pour réduire
Uintensité de la douleur a la base du cou, spécialement le
matin, dans les heures suivant son utilisation, durant les
quatre semaines de 1’étude.

(JACC 2004; 48(1):20-28)

MOTS CLES : oreiller, douleur a la base du cou.

Introduction

This is the third in a series of pilot studies involving the
pre-testing of an experimental prototype cervical pillow.
The first two studies were published in recent issues of
JCCA, 12 where the literature is discussed in detail.

Neck pain, both chronic and acute, affects a considera-
ble percentage of people at any given time. It has an over-
all point prevalence of 9-14% and lifetime prevalence of
33% in the North American adult population.®* Point
prevalence is highest in the 50-59 year-old age category.
More females are affected than males, with lifetime prev-
alence at about 30% and 15% respectively.>’

Since an estimated one-third of a person’s life is spent
sleeping, acute and chronic cervical pain may benefit
from management strategies which include modalities
such as cervical pillows.® With the growing interest in the
role of cervical pillows, an increasing number of studies
have recently been published.8-15 The results of our liter-
ature search thorough MEDLINE, Index to Chiropractic
Literature and MANTIS are briefly summarized below.

Review of the Literature

The lordotic cervical curve has long been recognized as
necessary for maintaining human bipedal posture.!6
Gray’s Anatomy!’ states that the cervical curve is a sec-
ondary curve which first appears in intrauterine life and
“is further accentuated when the child is able to hold up
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its head (at three to four months), and to sit upright
(about nine months)”. Recognizing this, Leach!8 radio-
graphically evaluated the cervical curve depths (CCD) of
35 patients who presented with cervical hypolordosis or
kyphosis (CH/K). Of these, one group of 20 patients who
received only chiropractic manipulative therapy (CMT)
gained a mean improvement of 4.55 degrees while the
second group of 9 patients who received both CMT and
orthopaedic cervical pillow therapy improved 2.22 de-
grees (p < 0.01). The control group of 6 patients had a
mean improvement of 0.83 degrees. The importance of
this finding is clouded by the fact that the author had no
way of knowing if the patients assigned to the cervical
pillow used it properly. Proper usage is likely very impor-
tant in achieving clinically important benefit.2

A case series by Smythe!? involving 91 prior Fibromy-
algia patients and 60 non-prior Fibromyalgia patients, all
with neck pain, found that after 18 months of using a cer-
vical pillow, 63% and 84% respectively, achieved clini-
cally important relief. This bodes well for further
controlled study, but the Smythe design is by no means a
confirmatory one.

Jackson,?0 in a study using lateral radiographs of the
cervical spine with and without exposure to regular and
roll-shaped pillows, concluded that the roll-shaped pillow
restores the cervical lordosis (while supporting the head
and neck), and decreases neck pain and discomfort while
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sleeping. However, with regard to the alleviation of
symptoms, not enough is revealed about how the data
were collected.

Hagino et al.2! evaluated the effectiveness of the
Align-Right Cylindrical cervical pillow in reducing
chronic neck pain severity. Twenty-eight subjects partici-
pated in this Before-After trial, for a period of 6 weeks
(including a 2-wk baseline). The investigators concluded
that the data suggest that clinically important benefits can
be expected from a similar chronic neck pain population.
Because a Before-After study is not a confirmatory de-
sign, the investigators also recommended further study
using the RCT design to compare the Align-Right Cylin-
drical pillow to other commonly used cervical pillows.

Lavin et al.” studied 41 subjects with benign cervical
pain in a randomized crossover trial comparing 3 pillows
(the subjects’ usual pillow, a roll pillow and a water-
based pillow) with regard to pain intensity, pain relief,
quality of sleep, disability, and overall satisfaction. All
the subjects were diagnosed with benign cervical pain
syndromes and were selected from outpatient neurology
and physiatry clinics. The investigators concluded that
proper selection of a pillow significantly reduces pain
and improves quality of sleep, but does not significantly
affect disability outcomes as measured by the Sickness
Impact Profile (SIP). In this study there is no mention of
a “washout period” between pillow administrations (to
bring the subjects back to their base-line levels); without
this, it is unclear whether there were any carryover effects
between different pillows. Furthermore, the analysis ap-
pears to have utilized the mean of each post-treatment pe-
riod, rather than pre-post treatment period changes, so it
is not clear whether the cross-over data may not largely
be the post-treatment data of the previous pillow.

Person and Mortiz?2 tested 6 different pillows on neck
pain and quality of sleep. 55 subjects (37 hospital em-
ployees and 18 neck patients) tested all of the pillows in
random order over the course of 3 weeks (3 consecutive
nights per pillow). The authors concluded that pillows
with firm support for the cervical lordosis could be rec-
ommended for the management of neck pain. However,
this study suffers from several problems which limit its
usefulness as a confirmatory study. Since the subjects
used each pillow for only three nights, no conclusion
with respect to the long-term effects of these pillows
could be made. Furthermore, for this particular com-
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plaint, three nights may be too short to obtain clinically
meaningful physiological and subsequent symptom
changes to occur. Finally, there was no washout period
(bringing the subjects back to their baseline levels) be-
tween administrations of the six pillows, thereby possibly
resulting in clinically important carryover effects.

Hayland? reviewed the above three studies (Hagino et
al., Lavin et al., and Person et al.) and concluded that a
pillow, which supplies a choice of sides, is more likely to
be helpful to a broad range of clients. He also stated that
prescribing a good cervical support pillow is an impor-
tant adjunctive therapy in the chiropractic management of
neck pain.

Palazzi et al.2* assessed the effects of two types of pil-
lows on bilateral sternocleidomastoid muscles EMG ac-
tivity in healthy subjects and in patients with myogenic
craio-cervical-mandibular dysfunction. The study was
performed on 15 patients with myogenic cranio-cervical-
mandibular dysfunction (CMD) subjects and 15 healthy
subjects. EMG recordings at rest and during swallowing
of saliva and maximal voluntary clenching were per-
formed by placing surface electrodes on the right and left
sternocleidomastoid muscles. EMG activity was recorded
in the supine position and in the lateral decubitus position
with the head supported by: 1. A Sleep Easy Pillow (in-
terwood Marketing Groups, Concord, Ontario, Canada)
and 2. A Standard Pillow (INDUVET). In the lateral
decubitus position a significantly higher contralateral
than ipsilateral EMG activity at rest in the sternocleido-
mastoid muscles was observed with both types of pillows
in healthy subjects as well as in patients with myogenic
CMD (ANOVA and Duncan’s Multiple-Range Test). The
authors suggested that if the lateral decubitus posture is
prolonged, it could be important in the genesis of sterno-
cleidomastoid hyperactivity.

Santander et al.25 also assessed the effects of head and
neck inclination on bilateral sternoleidomastoid EMG ac-
tivity in healthy subjects and in patients with myogenic
cranio-cervical-mandibular dysfunction. The study was
performed on 16 electromyographic cranio-cervical-
mandibular dysfunction (CMD) and 16 healthy subjects.
EMG recordings at rest and during swallowing of saliva
and maximal voluntary clenching were performed by
placing surface electrodes on the right and left sternoclei-
domastoid muscles. EMG activity was recorded in the
left lateral decubitus position, under the following experi-

J Can Chiropr Assoc 2004; 48(1)



mental conditions: 1. Head, neck and body horizontally
aligned, 2. Head and neck upwardly inclined with respect
to the body, simulating the effect of a thick pillow, 3.
Head and neck downwardly inclined with respect to
body, simulating the effect of a thin pillow. A significant-
ly higher contralateral EMG activity and a more asym-
metric EMG activity were observed in the CMD group
than in the healthy subjects (Kruskal-Wallis Test). The
results suggested a different behavior of bilateral sterno-
cleidomastoid EMG activity in CMD patients than in
healthy subjects depending on the positioning of the head
and neck.

Erfanian et al.! assessed whether external measure-
ments of the subject’s neck are predictive of the preferred
thickness of cervical pillow, given a choice of four differ-
ent contour thicknesses. This study utilized a preliminary
correlational design. A total of 105 subjects were as-
sessed using measurements of the cervical spine from:

1 the external occipital protuberance (EOP) to the sev-
enth cervical spinous process posteriorly,

2 from the mastoid to the acromioclavicular joint lateral-
ly, and

3 the neck girth measured at the fourth cervical vertebra.

After being given about 10 minutes to test the pillow,
subjects were asked to select the most comfortable of the
four thicknesses. This study found neither statistically
significant nor clinically important correlation between
neck dimensions and pillow size preference.

Erfanian et al.2 subsequently tested for any adverse ef-
fects of a semi-customized (variable thickness) cervical
pillow prototype on 23 asymptomatic adults. In this Be-
fore-After study, the subjects used the cervical pillow for
one week, and were monitored on a daily basis via a daily
diary type of self-report questionnaire. The questionnaire
included the outcome measures of pain severity, sleep
quality, and pillow comfort. None of the analyses yielded
clinically important or statistically significant differences
between the pre and post-pillow measures, and the major-
ity (91%) of subjects did not experience any painful ad-
verse effects. From this, the authors concluded that the
cervical pillow prototype is ethically safe to test further
on a demographically similar symptomatic population.

The objective of the present study is therefore to deter-
mine the effects of this cervical pillow prototype on
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adults with chronic biomechanical neck pain, with and
without headache. Adverse effects, pain relief, and activi-
ties of daily living during four weeks of test-pillow usage
were assessed.

Methods and materials

Design architecture
A randomized controlled trial design of four weeks dura-
tion was used.

The experimental intervention

A cervical pillow prototype with foam quadrants of in-
creasing height was administered to the experimental
group. Although this pillow is not fully customized for
each user, it offers the user the option of choosing be-
tween four heights (Figure 1). Due to the variability in
human neck thickness and shoulder width, a different
height of pillow may be required when someone is lying
on his/her back as opposed to side. This potential prob-
lem is addressed by this semi-customized pillow in that a
shorter height throughout the middle curved area for su-
pine sleeping, and a higher height on the either sides of
the curved area for lateral recumbent sleep posture is pro-
vided.

Objectives
To determine the effects of a semi-customized experi-
mental cervical pillow on symptomatic adults with chron-
ic neck pain (with and without headache) during a four
week study.

Sample profile
Study participants consisted of adults (> 25 years of age)
who presented to the CMCC Herbert K. Lee Walk-in
Outpatient Clinic with chronic biomechanical neck pain
with and without headache. For the purposes of this
study, chronic neck pain is defined as neck pain with on-
set at least 3 months prior to the participant’s enrolment
in the study.® Chronic pain participants were targeted for
this study since neck-pain sufferer are presumed to be
most likely spending money on devices to help correct
the problem; in effect, the chronic pain sufferer is likely
to comprise a sizable proportion of the market for such
devices.

Exclusion criteria consisted of: any trauma (such as a
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motor vehicle accident) experienced within the last year,
migraine headache, and known organic pathology within
or referring to the cervical spine. These exclusions al-
lowed us to limit the eligible subjects to chronic biome-
chanical neck pain patients. Subjects normally using no
pillow or anything other than a conventional pillow were
also excluded.

With regard to the headache aspect, since Vernon et
al.26 found that the neck plays an important role in the
manifestation of adult benign headaches, participants
concurrently suffering from benign headaches were not
excluded.

All eligible and participating patients provided written,
informed consent prior to enrolment in the study.

Cc 12
7
15 16 15
D 13
8
46 cm
Figure 1 The test (semi-customized) pillow Universal Pillow.
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Sample size

A sample size estimate was performed using the SPSS
Sample Power Version 2.0 program. At the 5% level of
significance, a power level of 80%, a clinically important
mean between-groups change of 1 unit on the 11-point
Numerical Rating Pain Scale (NRS), and with a pooled
standard deviation of 1 unit, the sample size estimate re-
vealed that a minimum of 17 participants per group would
be necessary. Therefore, a sample of 36 participants was
recruited for this trial. This sample was randomly allocat-
ed to the experimental and control groups, resulting in 17
and 19 subjects in each group, respectively.

T

c | B

Universal Pillow
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Outcome measures

A one-week daily diary type of self-report questionnaire
(Appendix 1) which incorporated an 11-point Numerical
Rating Pain Scale (NRS) to collect the primary outcome
measures of pre- and post-sleep neck pain was used. The
NRS has been shown to be a valid and reliable pain-in-
tensity assessment scale.?’” Participants also completed
the CMCC Neck Disability Index (NDI) once per week
for the duration of study.

Protocol

Participants were randomly allocated to the non-experi-
mental and experimental groups. In the former, the par-
ticipant continued using his/her usual generic pillow,
while in the latter, the participant used the experimental
cervical pillow prototype. The participants were asked to
use their assigned pillows every night for the next four
consecutive weeks. They were instructed to fill in their
diary questionnaires on a daily basis, and complete the
NDI form once at the beginning of each new week. Par-
ticipants were also instructed to mail each weeks set of
questionnaires back to CMCC in the pre-addressed and
stamped envelopes provided.

Subjects were asked to continue their regular activities
of daily living during the study period, and to the degree
possible, to refrain from taking pain medications and oth-
er therapies for their neck pain.
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Statistical analysis
Daily PM and AM NRS as well as weekly NDI scores of
the participants in each group were compared using re-
peated measure analysis of variance. Assumptions of
compound symmetry were tested using the Muchly’s test
of sphericity.3!

Differences in pain scores were analyzed using inde-
pendent sample t-tests procedures comparing Week 4
with Week 1 (study’s end and starting point respectively).

Results

Of the 36 subjects who consented to participate; six
failed to complete all the required questionnaires and
were not included in the analysis; four experienced unex-
pected problems such as stress at work, death in the fami-
ly and sports injuries, and hence could not complete the
study; one found the pillow uncomfortable and withdrew
from the study during the second week.

Demographic profile of the participants is presented in
Table 1. The mean (Sd) neck pain duration values for
each of the experimental and non-experimental groups
were 6.4 (5.1) years and 7.9 (10.3) years, respectively,
with a minimum of 3 months to a maximum of 38 years.

The mean NDI Scores for weeks 1 to 4 are presented in
Table 2. As seen the experimental group showed lower
and statistically significant (F = 3.51, p < 0.05) mean
NDI scores than the non-experimental group.

Table 1 Demographic Profile of the Participants

Experimental Group

Non-Experimental Group

(n, %) (n, %)
Gender Males (2, 14.3) Males (6, 54.4)
Females (12, 85.7) Females (5, 45.5)
Age (SD) 34.1 9.5) 30.2 (7.7)
Table 2 Weekly NDI Scores
Experimental Group Non-Experimental Group
mean (SD) mean (SD)
Weekly NDI Score Week 1 14.18 (7.77) 11.21 (6.42)
Week 2 14.00 (7.10) 12.79 (16.33)
Week 3 11.09 (5.54) 13.21 (16.28)
Week 4 9.27 (6.02) 15.64 (14.96)

F (Greenhouse-Geisser32 = 3.51), P = 0.04

J Can Chiropr Assoc 2004; 48(1)
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Table 3 Weekly AM and PM NRS Scores

Experimental Group

Non-Experimental Group

mean (SD) mean (SD)
Weekly PM Scores Week 1 3.08 (2.34) 1.39 (0.79)
Week 2 2.56 (2.16) 1.29 (1.32)
Week 3 2.47 (1.80) 1.49 (1.28)
Week 4 2.37 (1.47) 1.81 (1.32)
F=1.86,P=0.14
Experimental Group Non-Experimental Group
mean (SD) mean (SD)
Weekly AM Scores Week 1 2.29 (2.13) 1.32 (1.24)
Week 2 1.98 (1.87) 1.13 (1.36)
Week 3 1.82 (1.71) 1.22 (1.27)
Week 4 1.56 (1.45) 1.49 (1.49)

F (Greenhouse-Geisser = 3.23), P = 0.04

Table 4 Difference in AM

and PM Pain Scores (Week 4-1)

Experimental Group Non-Experimental Group
mean (SD) mean (SD)
Difference in AM Pain -0.72 (1.15) 0.17 (0.21)
t-test = 2.53, P = 0.03
Experimental Group Non-Experimental Group
mean (SD) mean (SD)
Difference in PM Pain -0.71 (1.48) 0.42 (1.50)

t-test = 1.88, P = 0.07

Weekly AM and PM pain-NRS scores showed lower
scores for the experimental group with the AM scores be-
ing statistically significant (F = 3.23, p < 0.05) (Table 3).

Differences in the average AM reported pain scores
between week 4 and 1 were statistically different in the
experimental group (t-test = 2.53, p < 0.05) (Table 4).

Discussion
Reasons for dropping out of the study were not due to
adverse effects of using the pillow except in one case.
Despite a large drop out the study results remained statis-
tically significant in the NDI and weekly AM pain-NRS
scores.

Although the study included subjects with mild pain
levels, the effects of the experimental pillow use were
still evident.
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Problems with this study

1 Although the NRS and NDI are considered reliable
and responsive instruments,?8 chronic pain clients tend
to be relatively more desensitized to their pain levels
than their acute and subacute counterparts.2%-30 Tait et
al.?% found that pain duration correlated negatively
with the level of disability. They suggest that people
generally accommodate to pain when it persists over
time.

Participants may have not used the pillow as pre-
scribed. Although this pillow is not fully customized, it
offers the user the option of choosing between four
heights as well as different positioning arrangement for
supine or lateral recumbent sleep posture. Proper usage
is likely very important in achieving clinically impor-
tant benefits.2

J Can Chiropr Assoc 2004; 48(1)



Recommendations
1 Subjects with more severe neck-pain to be tested.
2 A larger sample of a minimum of 17 subjects per inter-

vention group to be recruited.

3 The follow-up period to be several weeks longer to as-

sess long-term effects.

Conclusion

This study suggests that compared to conventional pil-
lows, the experimental semi-customized cervical pillow
in this study proved to be effective in reducing daily AM
neck pain and weekly NDI scores in a group of chronic
neck pain sufferers.
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Appendix #1
ONE WEEK DAILY DIARY
Subject #:
Week #:
Day # 1 2 3 4 5 6 7

Which Side of pillow did you sleep on last night?
A,B,CorD
Rate the pain that you experienced at bedtime.

1 23 45 6 7 8 9 10
none moderate WOrse ever

Rate the pain that you experienced waking in the morn-

ing.
1 23 45 6 7 8 9 10
none moderate WOrse ever

The pillow promoted sleeping on your:
back =1

Side =2

Stomach =3

Rate the comfort level offered by the pillow:
Very comfortable = 1

Somewhat comfortable = 2

Somewhat uncomfortable = 3
Uncomfortable = 4

How did your neck pain affect your activity today?
No effect =0

Minimal effect = 1

Interference with work/leisure = 2

Absent from work/school = 3

Has anything unusual happened today that may have
affected your neck pain? Y/N If so, what?
(use the space at the bottom if necessary).

Did you take a painkiller for your neck pain today?
How many?
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