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/Abstract \

The impact of environmental context and lifestyle to our health is crucial. Balancing physical activity and rest, especially

sleep, is the key to healthier ageing and greater functional capacity.

Humans spend about 1/3 of their lives sleeping, usually in the recumbent position.

Favourable sleeping environment is not only a quiet place but also an adjustable sleep system may hold one of the keys to
sleep right and tight.

All systems deteriorate with ageing, and the vascular system is particularly affected, which in turn aggravates the natural
limitations that occur in the musculoskeletal system. In this paper we will see why sleeping system should be addressed to
meet the increased impairment of the musculoskeletal system and the sleep function.

The age-related decrease in vascular function affects all body systems, and also exposes the musculoskeletal system to
greater risk factors for chronic pain conditions.

Changes occurs also in sleep architecture, the decreasing shifting of positions while asleep, the adoption of side lying and
less posture options due to health conditions alone are some of the risk factors for sustained compression on all the
musculoskeletal structures, particularly in the side of the body in contact with the bed. Shoulders and hips are the regions
of the body that suffer greater pressure and impaired blood perfusion.

Musculoskeletal conditions and sleep disorders in the United States alone affect about 50%of the 126.6 million American
adults; about 40% of those subjects who suffer from low back/neck pain, sustain pain and sleep disturbances despite
analgesic treatment. Women are more susceptible to these complaints, especially those with more prominent body contours,
or frail people with severe muscle atrophy.

Ageing increases the demand for a better contextual environment, not only during activity but also at rest and especially
during sleep.

This paper based on the records of a case-series study of 19 subjects focusing only on paraesthesia and comorbid insomnia
and their evolution with the systematic application of a customised topper.

Keywords: Chronic Musculoskeletal Condition; Sleep Disturbance; Contextual Approach; Postural Adjustment;

Physiotherapy Management

\Abbreviations: VAS: Visual Analog Scale /
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Background

As a physiotherapy consultant in a public health centre with
over 60,000 users, my mission is to promote health by
supporting everyone who comes to me for help to solve their
health conditions or to find a way to reduce their burden.

In 2017, the family physicians of my health centre referred to
my service 169 patients with chronic complaints of various
health conditions with no positive response to
pharmacological treatment, of which 138 subjects with
musculoskeletal condition complaints and impairment in
multiple activities of daily living.

More than 50% of the patients had multiple health conditions,

presenting various limitations of daily living and multiple

The physiotherapy assessment also included:
a) Patient-Specific Functional Scale Assessment;
b) Visual Analog Scale (VAS) for Pain and Paraesthesia;
c) Postural Assessment in activity and at rest.
When appropriate, the intervention was directed at:

e Patient empowerment in the management of pain

e Home exercise program

e Postural adjustment in side lying with the application of

customized topper.

All these procedures were applied during 3 direct contacts
(T1; T2:T3) and was completed with electronic contact in a
12 months period.
The initial assessment (T1):
To determine the functional limitation of Sleeping and other
daily activities, was applied the Patient Specific Functional
Scale, ranging from O = unable and 10 = able as before

complaints.

pain sites, in a pattern similar of which is found in the
literature [1,2]. Many of these patients’ complaints of sleep
disturbance and impaired walking, others have difficulty in
accomplishing tasks of their job, a finding that is also referred
by [3-7].

Despite a vast amount of epidemiological data on pain and
sleep disturbance, the scientific community is still trying to
understand the mechanism of both chronic pain and insomnia
[8-13].

Since 2015, at the first contact with the patients, | have been
using this image to identify the affected sites referred by the
patients this practice is echoed by other researchers, such as
[14-17].

Spine asymmetrically loaded

Shoulder

Larger Trochanter

The pain with neuropathic characteristic was assessed by
“VAS”, the Visual Analog Scale, ranging from 0 = no
pain/paraesthesia; 10 = worst pain/paraesthesia ever.

Besides the assessment of pain and functional limitations,
most patients were advised to avoid aggravating factors and
to adopt modified gestures for their daily or occupational
activities. Others were advised to get some support equipment
in conjunction with the therapeutic exercise prescription.
Before being able to apply the topper, the patients were first
instructed to place a long fluffy pillow under the chest and up
to the waist in order to create an open space for the arm to
reduce some compression, and folded towels were placed
under the head pillow to match the height created by the
pillow placed under the chest.

Postural assessment in the preferential sleep position on
subject’s sleep system was done via image sent by email.
Patients were advised to ask someone to take their front and

back images from head to toe while stay lying on their own
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bed and pillow at a horizontal plane in order to get the exact
angle to measure any misalignment of the spine.

Second direct contact (T2):

This contact was scheduled after receiving recumbent posture

images taken from the subject's sleep system to analyse the

posture with the subject and to adjust more accurately and to
teach how to make one's own topper according to the personal
conditions.

The preferred sleeping position most adopted was side lying,

which is in accordance with the findings of [18-22].

To customise the topper, it is essential to determine the points

that are directly in contact with the mattress by obtaining the

anthropometric parameters and evaluating the lying posture

in one's usual sleeping system [23-26].

The following measures were taken:

1. The widest part of the body that is pressed onto the
mattress is the deltoid region or the hip, in accordance
with the contour of the body. The width measured from
the most lateral surface of the right to left deltoid

muscles.

2. The circumferences of the Chest, the waist and the hip.
3. The length from C7 to L5; L2 to the Iliac crest and Great
Trochanter to malleolus.

There were some contacts between these direct contacts to
ensure the timely monitoring and rectify some inaccurate
topper application.

In 2017, the contextual approach was systematised to reduce
one of the factors of pain complaint and sleep disturbance

through the introduction of a customized topper.

1- Topper 2- Decompression breach

Date taken: 06/13/2020, 11:50

Date measured: 06/13/2020, 11:55

a:179.8°
b: 180.2°

Topper Application

3- Decompression breach 4 - Pillow

*The angle is measured with the Angulus software with the image of the conceptual model.
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Third direct contact (T3): conditions. The criteria to discharge were the highest
Scheduled to discharge usually 6 to 12 months after achieving functional level and the reduction of pain/paraesthesia.

maximum functionality relating to the patient's health

Date taken: 06/13/2020, 09:06
a:179.2°
b:180.8°

Spine alignment with topper

*The angle is measured with the Angulus software with the photo sent by the subject.

The sample consists of 8 men and 11 women ranging in age presented complaints of increased paraesthesia and comorbid

between 29 and 78 with a mean of 55,7 years old, all of whom insomnia

Pareasthesia Location

Thigh
Sacro lliac

It was hypothesised that most of the paraesthesia shown in the graph may come from misalignment of the cervical spine, and thus, the

rationale for the intervention was directed to the recumbent posture adjustments.
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The table below presents the data collected from the subjects with exacerbation of paraesthesia in recumbent posture and the

outcome following application of the customised topper.

N | Clinical Information Age/ | Disabling Activities Patient | T | T | T | Location of | P | P2 | P3
Gen Especific Futional Scale 1 12 |3 Paresthesia 1
der 0 = Unable; 10 = Able as Visual analog Scale
normal 0 = No Paresthesia;
10 = Worst Paresthesia
1 | Low Back, Neck pain; | 53/F Main - Sleeping 4 |8 |10 | RightHand 411 |0
Hand numbness 2nd  Dressing 5 |7 [10] - o |5 =
3rd  Weight lifting 5 |5 [10]- - |- -
2 | Hand pain, | 66/M | Main - Walking 4 |10 | 10 | Right Hand 512 1
polyarthralgia 2nd  Sleeping 5 5 10
3 | Lumbosciatic pain 64/M | Main - Walking 5 |8 |10 | LeftThigh; 511 |0
2nd  Sleeping 5 |9 |10 | Right Thigh 210 |0
3rd  Weight lifting 2 |8 |10 | Sacroiliac 411 |0
4 | Disks herniation 42/M | Main — Sleeping 5 |8 |10 | Hands 714 |0
2nd  Job Activity Feet 512 0
5 | Back pain 44/F Main- Sleeping 5 |6 |9 Right Hand 614 |0
6 | Right Shoulder pain, | 52/F Main- Sleeping 6 |8 | 10 | RightHand 410 |0
hand numbness
7 | Post-op 2016 L5_S1 33/M | Main- Walking 5 |8 |10 | LeftLeg 6 |2 |0
8 | Neck Pain; hand | 50/F Main- Sleeping 3 |7 |10 | Right Hand 6 |3 |0
numbness 2nd _ Ironing 5 |8 |10
3rd Cleaning 4 |4 |4
9 | Postop 2016 78/F Main - Walking 5 |7 19
2nd  Sleeping 3 |7 19 Hands 6 |3 |0
3rd Bathing 5 7 10
10 | L4-5 herniation 48/M | Main - Walking 4 19 Thigh 410
2nd Get up from bed 3 9
3rd Driving 3 19
11 | Neck  pain; hands | 76/M | Main - Sleeping 3 10 | 10 | Hands 710 0
numbness 2nd Getting up/sittingon | 6 | 9 | 10
chair
12 | Post-op C4 63/M | Main - Sleeping 3 19 |10 | Neck 711 |0
2nd Getting up/ sittingon | 4 |5 |8
chair
13 29/F Main - Walking 4 |7 |9 | Thigh 512 1
Post op L5-S1 2nd _ Sleeping 3 |8 |9 |Leg 512 |1
3rd Sitting 4 |8 |10
14 | Herniate disc D7-8 48/F Main- Sleeping 3 18 |9 Neck 812 |0
2nd _ Job Activity 5 |8 |10
15 | Degeneration discs C5- | 56/F Main - Sleeping 3 |8 |10 | Neck 0
o 2nd__ Job Activity 2 |8 |10 | RightHand 83 |1
16 | Sciatic pain 63/F Main - Walking 5 |6 |9 Feet 414 |0
L4-5 2nd Sleeping 4 14 |9
3rd Sitting 4 |5 |9
17 | Listhesis c3-4 and C4-5 | 59/F Main - Job Activity 4 |9 |10 | Head 711 |0
2nd Sleeping 4 (9 |10 | Hands 6 (2 |0
18 | lumbosciatic pain 73/M | Main - Walking 4 |6 |10 | Feet 6 3 |1
2nd To Dress 2 |3 19
3rd Sleeping 5 |5 |9
19 | Listhesis C5; 61/F Main - Walking 2 |6 |9 Feet 8|5 |4
Herniate disk 2nd Sleeping 2 |8 |10 | Hands 512 |0
L1-1L2;L2-L3;L3-L4 3rd Sitting 1 |17 |9

T1 - First assessment — Ability to “Stay Asleep” T2 - Assessment - Timeframe of approximately 7 to 10 days after the image of side lying
taken from the subject's sleep system “Stay Asleep”. T3 - Last Assessment - Timeframe of approximately 6 to 12 months after the
application of the topper Ability to “Stay Asleep”

P1- Level of paraesthesia at first contact; P2 - Level of paraesthesia following topper application; P3 - Level of paraesthesia at the last

direct contact
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Outcomes of the application of the
customized topper

Parestheisa

10.0
9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

T1

To better illustrate this intervention, 1 will describe and

analyse two clinical cases.

For instance, to the case number 8, a patient with an onset of

2 months and no relief from pharmacological treatment. One

usual evolution of this condition, that is not responding to

traditional pharmacological therapy, should be a case
chronification with a tendency of widespread complaints.

Case 8 was referred by the GP on 12-april-2017.

Clinical information:

- Right shoulder pain with numbness and decreased
strength in the right upper limb.

- Onset of pain and paraesthesia within 2 months and
progressive aggravation despite the use of anti-
inflammatory therapy.

- The cervical X-ray and EMG of the upper limb were
normal.

- First contact (T1) on 5-may-2017

- Observation:

- Asymmetrical posture with inclination of the face to the
right. Protraction of the head; increased physiological

- spinal curvature.

Sleep

T2 LE]

- Exacerbation of shoulder pain and paraesthesia is
occurring at night while sleeping, preferential sleep
posture being on the right side which, due to pain, the
patient tries to sleep on the left side.

T1 - 5-may-2017 - Functional evaluation:

Main Complaint -- Functional limitation in sleeping (severe

sleep disturbance) and in daily activities due to paraesthesia

of right hand and pain in both shoulders, more severe on left
side.

Exhaustion and decreased strength for ironing and cleaning

windows.

Constant pain, level 4, increasing to level 6 with upper limb

movements of flexion, abduction, adduction and internal

rotation.

Mild paraesthesia of the right hand and lack of strength.

Exacerbation of shoulder pain escalating to level 8 and awake

with hand paraesthesia while asleep.

The table below synthesizes the findings.
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Patient Centred Functional Assessment

Lists of impaired activities T1 T2 T3
5-5-17 24-5-17 6-8-17

Main complaint — Staying asleep 3 7 10
Cause - Right shoulder pain and hand paraesthesia
2nd Complaint - Ironing 5 8 10
Cause - Right shoulder pain
3rd Complaint - Cleaning 0 Did not try 10
Cause - Right shoulder limitation of movement and pain
Functional Scale - 0to 10 (0 = unable; 10 = completely able)

T2 - Observation- 24-May-2017

The patient reported a significant improvement both in her
ability to stay asleep as well as a decrease in paraesthesia.
The custom topper application was well applied but not fully
adjusted.

The height increase induced by the topper is also levelled out
at the pillow height by applying the same number of layers of
denser sponges placed under the pillow.

The image shows a slight deviation of the cervical spine due
to the lack of adjustment of the pillow, which may be the
source of complaints. Therefore, the need to evaluate it
directly.

The pillow was too high causing a slight cervical
misalignment. In order to refine and remove any
malalignment, she was advised to bring the pillow to evaluate
the need to replace or adjust it.

Maintain specific exercises to improve functional capacity.

a)164.1°; b)178,0° - Pillow too high.

T3- Observation 6-August-2017:

The patient had changed her pillow for one with hollow
cotton fibre filling placed in a cotton pillowcase with elastane
fabric with a zipper to make it easier to manage its height.
She was discharged fully functional with no pain nor
paraesthesia.

She described a relapse episode due to a weekend trip to
another city, and immediately experienced the same

symptoms as before the application of the customize topper.

She has already perceived the cause of her complaints and has

been taught the needful adjustment, if not succeed could reach

me by email.

Case 11

76 years old retired male.

Clinical information:

- Bilateral gonarthrosis and heart disease.

- Overall health conditions - Cardiac condition, Sequelae
of direct trauma of the knees, sleep apnea.

- Onset of Paraesthesia of right hand at night for over 6

months.
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T1 - 23-jun-2017

Observation:

- The patient has understood the strategy and sent the
images the next day. He got the prescription of the topper
by email, but the patient was unable to come before
September.

After applying the customize topper he sent the images of his

preferred lying posture on the topper.

- Symmetrical posture with slight trunk flexion but

without impairing normal gait.

He was advised to use a roll of hollow fibre with 40cm x
120cm, to place between the lower limbs to prevent knees
compression on side lying and lessen the load of the hemi

body was in contact with the mattress.

The table below synthesizes the findings

Patient Centred Functional Assessment

Lists of impaired activities T1 T2 T3
23-6-17 28-9-17 27-11-17
Main complaint — Staying asleep Sleep Paraesthesia | Sleep Paraesthesia | Sleep Paraesthesia
Cause — Severe right-hand paraesthesia 3 9 10 0 10 0
2nd Complaint — Get up from a chair/bed Get up from | Pain Get up from a | Pain Get up | Pain
a chair/bed chair/bed from a
chair/bed
Cause -Knees and bilateral iliac sacrum | 5 2 9 0 10 0
region

Functional Scale - 0 to 10; (0 = unable; 10 = completely able)

During October, the patient had travelled every weekend to

assist a relative in another town. He has reported that he

experienced paraesthesia of the right hand every time he was

away from home and not been able to use his topper (“t-off”).

The table below presents the effect of an adjusted sleep system.

October — 4 Weekends Sleep Paraesthesia
t-off1l- Out of Topper 3 8
t-on1- With Topper 10 0
t-off2- Out of Topper 3 8
t-on2- With Topper 10 0
t-off3- Out of Topper 3 8
t-on3- With Topper 10 0
t-off4- Out of Topper 3 8
t-on4- With Topper 10 0

This case reinforces my view that customised topper improved the contextual conditions by removing the biomechanical stress mechanism

that the musculoskeletal system was being exposed to, thus reducing comorbid insomnia due to pain or paraesthesia.

Discussion

All subjects in this sample have severe musculoskeletal
complaints, with worsening neuropathic symptoms related to
lying position and awakening several times during the night
treatment. This

and no relief with pharmacological

presentation of symptoms has been already identified by
several authors [27-29].

As a primary care physiotherapist my mission is to promote
functional capacity and increase health literacy, as proposed
by [30].
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One of the skills of the physiotherapist is the postural

assessment, the current practice the evaluation at work or

In the literature, the sleep system is commonly considered
constituted by mattress and its support structure [23,31].
From my point of view, it should consist of all the elements
in direct contact with the body in the recumbent position, such
as pillow, mattress and toppers. All the bedding should also
be included, because if the chosen fabrics are too slippery,
like satin, it would interfere with the muscle relaxation during
sleep.

The pillow is also a very important element of the sleeping
system [32-36]. But adjusting solely the pillow may partially
resolve the complaints [37], and may prevent worsening, but
does not reduce paraesthesia and pain [38-40].

Therefore, as some authors [41,42], propose to ensure the
necessary adjustment to prevent any deviation of the spine,

the postural assessment of a person lying in their preferred

sport activity, but the assessment in lying posture in clinical

practice is not so common.

position in their usual context is the key to manage this
pain/paraesthesia with nocturnal exacerbation [43].
Nevertheless, in my practice, to assess the lying posture of the
patients on their own sleep system was a big challenge [11].
Most of my patients are elderly with low literacy and only a
few know how to use smartphone and send emails. It’s
essential to adequately convince them to get their images
taken lying in their own bed.

For the side lying, the spine should be like a straight line
[17,18,23,31]. To trace any deviation of the body in relation
to the sleep system together with the instruction to the
photographer to take the image sitting in front of the bed, an

image is sent as an example in order to obtain a view that

allows correct analysis.

Despite of all the details given most of the images are not suitable for postural assessment in recumbent position, as shown in the picture

Almost all patients have financial difficulties and lack of
support from family and friends.

To convince them to apply a customise topper, first | suggest

This picture only perceives subject’s knees

them to use anything they have at home like duvets, pillows
and towels to form the shoulder breach to decompress the

affected area.
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In clinical context is impossible to demand too much
accuracy, and the lack of resources from the health centre and

the patients requires a flexible and creative solutions in order

to reduce any financial burden and get the best outcome, using

any materials available at home.

Image showing the strategy.

When analysing the Case number 8, presented above, we can
recognise that it is a recent case of musculoskeletal condition
with no tangible cause and no response to analgesic or anti-
inflammatory treatment.

In T1, a pain assessment was made that includes the strategy
to be adopted by the patient to reduce it. This patient reported
that throughout the day with the activity developed at work
relieved her pain, a situation identified by several authors
[18,44].

At the beginning of the complaint [45], she avoided lying on
the right side, but as soon as she enters “nREM”, her body
moves towards the preferred sleeping position, later
awakening with paraesthesia and pain, as it is referred to
occur by some authors [18,46].

But after a month, she couldn't even lie on her left side
because she started to feel the shoulder pain on that side, a
finding that is also described in the literature as a natural
evolution of the condition when not treated [47,48,49].
Gradually, she began to feel functional limitation at work.
To make the patient understand and adhere to the
intervention, she was explained the possible cause of her
Paraesthesia/pain.

The intervention addressed the contextual factors and she was
instructed to use a pillow placed under the trunk at the level
of the 10th rib and another under the head to create the
shoulder breach, for her to realize the way to reduce the

pressure on the painful shoulder.

This woman tried with a blanket, but it’s too thin to get enough

height to reduce compression.

She was urged to send me the images of her lying posture to
enable the assessment of lying posture in her usual context to
prescribe the customized topper.

After applying this topper and changing her pillow all
complaints disappeared an outcome already reported by [50].
There was only one relapse due to a two nights trip out of
town without the sleeping equipment, which made the pain
and neuropathic signs reappear.

The outcome of the management for case number 8 was very
satisfactory both at the health condition and patient literacy.
Without removing that risk factor, the evolution of should be
a natural aggravation of insomnia and multiplication of pain
sites [44,49,51-54]. In fact, the disappearance of all
complaints contributed to the total improvement of her
functionality.

She was also advised to pay attention to the wear and tear of
the material of any constituent elements of the sleep system
or her anthropometric change, as it may mean the system
might need readjustment, as stated by [55-57].

I discharged this patient only when | was assured that she
already mastered the strategy and got my contacts if
necessary.

Returning to the Case number 11, from the first direct
contact (T1) the patient understood the strategy and sent the
images the next day and received the indication with the
measures and thicknesses of 3 foams sheets to make the

customise topper. However, the T2 (second direct

www.acquirepublications.org/JCRMH
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assessment) was only scheduled for almost 3 months after the
adjustment of the sleep system. Nevertheless, analysing the

image lying down with the topper applied that he sent, |

advised him to use a cotton roll measuring 40cm x 120cm, to

reduce knee pain by avoiding compression of the knees

against each other

This patient experienced paraesthesia and pain for 4

consecutive weekends from sleeping outside his bed and the

complaints disappeared as soon as he went back to the
adjusted sleep system.

This fact strongly suggests that, by improving the

environmental context, one could expect to reduce pain and

eventually correct some postural misalignment, therefore
delaying the process of musculoskeletal deterioration.

What happens to a subject who has a maladjusted sleep

system, exposing himself, night after night, of sustained

compression, especially on the side that is in direct contact
with the mattress, and, on top of that [58-60], in conjunction
with the natural deterioration of soft tissues due to aging?

During my 36 years as a physiotherapist, the following is the

most heard story told by a shoulder pain sufferer:

- Atthe beginning, they woke up in the morning with some
discomfort and stiffness on the shoulder, that would
dissipate with physical activity [5,45].

- Night after night the situation deteriorated to the point
that they start waking up in the middle of the night with
acute shoulder pain [61-63].

- Functional limitation like taking off a T-shirt with pain
when raising their arm more than 90° or taking out a
wallet of the back pocket of the trousers, etc.

- They started to avoid their preferred sleeping position
sharp pain on their sleeping posture pressing the painful
shoulder.

- Sometime later, they could only sleep in supine position.

As the lack of comfortable sleeping position, muscle

tension increased and began to feel multiplies pain sites.
Neck, back and even heel pains [64-66].
Most common treatments used for these cases, [54,67-69],
have not yet been able to meet the needs of these sufferers and
the world health system cannot stop the increasing cases year
after year, as reported by [70].
Is an overview that poor posture at work can be a risk factor
for musculoskeletal injuries and how about a sustained spinal
misalignment night after night?
Health professionals need to think that “Man” as an element
that interacts continuously with the entire environment

whether active or at rest.

Conclusion

The postural assessment of the patient's usual context in
recumbent position has allowed me to discover postural
deviation and sustain pressure on the most prominent areas of
the body usually on the side of the preferred sleeping position.
The systematic application of a customised topper succeeds
in reducing pain and paraesthesia, thus improving comorbid
insomnia, and offers a feasible pathway of care for these
health conditions.

These findings from my clinical practice could only be a clue
to promote research with greater methodological rigor.

The possibility of developing a topper easy to customise as a
resource for the management of musculoskeletal conditions
with comorbid insomnia could be the answer for millions of

sufferers.
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