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Rotator Cuff Tears Are Related to the Side Sleeping
Position
David P. Richards, M.D., F.R.C.S.C., Daniel L. Miller, M.D.,
E. David MacDonald, B.Sc.P.T., M.B.A., Quinn F. Stewart, B.Sc., and

Stephen D. Miller, M.D., F.R.C.S.C.
Purpose: To determine whether there was a relationship between sleep position and symptomatic partial- and full-
thickness rotator cuff tears. Methods: A consecutive series of patients that met the inclusion/exclusion criteria (n ¼
58) were in seen in clinic between July 2019 and December 2019. All of these individuals had a significant partial-
thickness (> 50%) or full-thickness rotator cuff tear determined by either ultrasound, magnetic resonance imaging, or
both. All patients in this series either had an insidious onset of shoulder pain or their symptoms were related to the basic
wear and tear of daily activities. Traumatic rotator cuff tears (those associated with a significant traumatic event such as
shoulder instability, motor vehicle accidents, sports related injuries, etc.) were excluded. Previous shoulder surgery,
recurrent rotator cuff tears, and worker’s compensation cases also were excluded from this series. As part of the history-
taking process, the patients were asked what was their preferred sleeping positiondside sleeper, back sleeper, or stomach
sleeper. A c2 test was conducted to determine the relationship between rotator cuff pathology and sleep position.
Results: Of the 58 subjects, 52 of the patients were side sleepers, 4 were stomach sleepers, 1 was a back sleeper, and 1
preferred all 3 positions. Statistical analysis, using the c2 test (P < .0001), demonstrated that rotator cuff tears were most
often seen in side sleepers. Conclusions: In our study, there appeared to be a relationship between the preference of
being a side sleeper and the presence of a rotator cuff tear. Level of Evidence: Level IV, prognostic case series.
he rotator cuff (RC) is a collection of 4 shoulder
Tgirdle muscles and their respective tendons that are
integral in the normal function of the glenohumeral
joint. It is the primary dynamic stabilizer of the gleno-
humeral joint and plays an essential role in shoulder
function and mobility.1,2 Chronic shoulder pain is a
major source of musculoskeletal disability, affecting 8%
of the population, and is second only to chronic knee
pain in how it affects the aging general population.3-5
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Other studies suggest that RC injuries are common in
the general population, with a prevalence ranging be-
tween 6% and 39%.6-11 The prevalence is even greater
in those individuals older than 50 years of age, with
some studies demonstrating RC tears exceeding 50% in
individuals older than 80 years.10,11 This pathology can
be poorly diagnosed and mistreated, resulting in pain,
loss of function, and even pseudoparalysis.
Imaging is essential in the diagnostic work-up of pa-

tients with significant, either acute or chronic, shoulder
pain. The 2 most common methods for diagnosing RC
tears are magnetic resonance imaging (MRI) and ul-
trasound imaging. Both have demonstrated high accu-
racy, sensitivity, specificity, and positive predictive
value in diagnosing full-thickness RC tears.12-15 Not
only does imaging allow for the diagnosis of RC pa-
thology, it assists in surgical planning.16,17

The prevailing consensus is that RC tears are a result
of trauma or degenerative changes. The exact etiology
of degenerative RC tears is unclear.18 Only a small
percentage of tears will heal, whereas a majority of
tears will continue to propagate and progress over
time.19-21 The lack of healing that occurs, and subse-
quent progression of the tear, is thought to be at least a
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consequence of possible poor vascularization of the torn
RC.7,22-26 Factors that can affect vascular supply
certainly do result in adverse RC healing.27,28

In addition to the commonly discussed risk factors of
age, diabetes, body mass index (BMI), and smoking,
sleep position has gained traction in recent years as a
potential risk factor.27-34 Night pain is a common
complaint of patients with shoulder pain, and it is well
documented that RC pathology often disrupts the sleep
of those affected.35,36 The question becomes: what ef-
fect do sleep habits have on RC pathology? Since one-
third of an individual’s life is spent sleeping, the
preferred sleeping position has the potential to sub-
stantially influence joint pathology.34,37 Specifically,
the relative lack of movement during sleep, especially
during the aging process, has the potential to increase
the pressure on or within the shoulder joint in certain
body positions, leading to degenerative changes.32,37 It
has been demonstrated that the decubitus position re-
sults in the most subacromial pressure when compared
with the other common sleep positions.34 Additional
studies have discovered a potential link between the
decubitus position and RC pathology.32,33,38,39 The
purpose of this study was to determine whether there
was a relationship between sleep position and symp-
tomatic partial-and full-thickness RC tears. It was
hypothesized that a majority of patients with both full-
thickness and partial-thickness tears would be prefer-
ential side sleepers.

Methods
This was a retrospective review that received approval

from the West Virginia University Institutional Review
Board (2007061276) and also the executive/research
group at the Rocky Mountain Health Clinic. The pa-
tients were seen at Rocky Mountain Health (Calgary,
Alberta, Canada) between July 2019 and December
2019. The inclusion criteria required that all patients
have a documented RC tear based on MRI, ultrasound,
or both. Partial-thickness tears were only included in
the study if >50% of the tendon thickness was involved
based on diagnostic imaging. The onset of the patient’s
symptoms had to be insidious in naturedrelated to the
regular/normal activities of daily living. All patients
with traumatic RC tears (those associated with a sig-
nificant traumatic event, such as shoulder instability,
motor vehicle accidents, sports related injuries, work
related injuries, etc.) were excluded from this study.
Patients with recurrent RC tears and RC arthropathy
also were excluded from participating in this study.
Finally, all worker’s compensation cases also were
excluded from this study. As part of the history-taking
process, the patients were asked what was their
“preferred sleeping positiondside sleeper, back sleeper
or stomach sleeper.” A total of 58 patients met the in-
clusion/exclusion criteria during that period of time. A
c2 statistical analysis (R, Version 4.03; R Foundation for
Statistical Computing, Vienna, Austria) was conducted
to determine the relationship between RC pathology
and sleep position.

Results
There was a total of 58 patients who comprised our

study. In total, 32 of the participants were male and 26
were female. The mean age of the subjects was 60.3 �
1.3 years old. A total of 48 individuals were right-
handed, 6 were left-handed, and 4 were ambidex-
trous. Fifty of the patients had an ultrasound that
demonstrated an RC tear, and 25 patients had an MRI
with evidence of a RC tear. In total, 51 patients had a
full-thickness RC tear. A significant partial-thickness RC
tear was seen in 7 of the participants. A RC tear was
noted in 40 right shoulders and 18 left shoulders. A
majority of the individuals in this study were side
sleepers. In total, 52 of the participants described
themselves as being a side sleeper. The stomach
sleepers constituted 4 of the 58 subjects. There was only
one individual who preferred sleeping on their back.
Finally, one of the patients stated they preferred a
combination of all 3 positions to sleep. The results are
summarized in Table 1.
A statistical analysis was performed to see if any

relationship existed. A c2 test (P < .0001) was per-
formed on our data. Our statistical analysis demon-
strated that there was a significant relationship between
the side-sleeping position and RC pathology in our
study.

Discussion
In this study, we found a significant relationship be-

tween side sleeping and RC tears. We found that 89.7%
of our patients who had RC tears preferred the lateral
decubitus position or were side sleepers. Cabuk et al.38

performed a similar study to us. They evaluated 87
patients who had sought medical attention for
insidious-onset shoulder pain and compared them with
a control group with no shoulder pain. The average in
their study group was 63.99 � 8.89 years, which was
very similar to our patients (60.3 � 1.3 years old). MRI
scans were done in both groups. A total of 40 (46%) of
their patients had partial rupture and 47 (54%) had a
complete tear based on MRI evaluation. It is not clear
from their study how the number of RC tears were
distributed between the study and control groups. The
authors do state that 83.9% of their study group that
had RC pathology preferred the lateral decubitus posi-
tion for sleeping compared with 61.3% for their control
group.
Generally, RC tears are a problem associated with

the aging process. Numerous studies have demon-
strated that as individuals age, there is a greater like-
lihood of developing an RC tear. The prevalence is



Table 1. Relevant Study Data

Sleep Study Rotator
Cuff Patients

n 58
Age, y 60.3 � 1.3
Sex

Male 32 (55.2%)
Female 26 (44.8%)

Handedness
Right-handed 48
Left-handed 6
Ambidextrous 4

Imaging e

e
Patients undergoing MRI 25
Patients undergoing ultrasound 50

Type of tears e

e
Patients with full-thickness tear 51
Patients with partial-thickness tear 7

Sleep position
Side sleepers 52
Stomach sleepers 4
Back sleeper 1
All 3 positions 1

MRI, magnetic resonance imaging.
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greater as individuals enter into their sixth decade.3-11

The average age of the subjects in our study was 60.3
� 1.3 years old. This coincides with the established
literature and what is generally seen anecdotally in
clinic.
Night pain with sleep difficulties is a common

complaint of patients with shoulder pathology. It is well
documented that RC pathology often disrupts the sleep
of those affected.35,36 Ansok et al.35 demonstrated that
individuals with full-thickness RC tears had greater
sleep disturbances, poorer sleep quality, shorter sleep
duration, frequent awakenings, and decreased sleep
efficiency. Kunze et al.36 also demonstrated that in-
dividuals with RC pathology had a high prevalence of
poor-quality sleep that seemed to improve after RC
repairs. In their systemic review, Barandiaran et al.39

demonstrated that shoulder surgery helped resolve
preoperative sleep disturbances in patients with shoul-
der pathology.
Since we spend about one-third of our lives sleeping,

preferred sleeping position has the potential to signifi-
cantly influence joint pathology.34,37 Zenian32 postu-
lated that shoulder pain occurs on the patient’s
preferred to side on which to sleep. Specifically, the
relative lack of movement that occurs during sleep,
especially with age, has the potential to increase the
pressure on the shoulder joint in certain body positions,
leading to degenerative changes, such as RC tears.32,37

Skarpsno et al.37 in their large study of a working
Danish population found that the participants spent
54.1% of the time in the side position. They noted that
with increasing age and BMI, patients tended to prefer
sleeping in the side position. They noted that women,
individuals with increased BMI, and smokers tended to
move less while they slept. They also noted that side
preference for sleeping increased with age. Kempf and
Kongsted33 also demonstrated in their study that the
side of the shoulder pain was associated with the side
the patient slept on. In our study, 52 of 58 individuals
were side sleepers, which firmly demonstrates that
preferential side sleeping leads to shoulder pain and
possible pathology.
Werner et al.34 demonstrated the subacromial pres-

sures were significantly lower in participants sleeping in
a supine position than those subjects that slept in the
side or prone positions. They demonstrated that the
decubitus position results in the most subacromial
pressure when compared with the other common sleep
positions.20 They postulated that this may affect tissue/
tendon perfusion. The lack of healing that occurs and
subsequent progression of RC tears has been theorized
to be a possible result of poor tissue vascularity of the
RC.7,22-28 Perhaps prolonged positioning in the lateral
decubitus position while we are asleep causes perfu-
sional changes within the RC tendons that leads to
further attritional changes.

Limitations
The etiology of RC pathology is multifactorial with the

commonly discussed risk factors of age, diabetes, BMI,
and smoking are commonly noted, but sleep position
has become of greater interest recently as a potential
risk factor.27-34 Shoulder pain at night is a common
complaint with shoulder patients, and it is well docu-
mented that RC pathology often disrupts the sleep of
those affected.35,36 The question becomes: what effect
do sleep habits have on RC tears? This study may not
fully answer this question, but it demonstrates that
sleep position needs further evaluation to determine
the common complaint of night pain and sleep position
in patients with RC pathology. However, there are
limitations with this study. First, the number of patients
who met our inclusion criteria was small. Second, the
study only focused on preferred sleep position. It did
not take into consideration the fact patients may move
through various positions throughout their sleep.
Although as patients age they tend settle into a more
constant and preferred sleep position, their preferred
position may have evolved throughout their lives.37

This study lacks a control group that may have pro-
vided further clarity with regard to sleep position and
RC pathology.

Conclusions
In our study, there appeared to be a relationship be-

tween the preference of being a side sleeper and the
presence of a RC tear.



4 D. P. RICHARDS ET AL.
Disclosure
The authors declare the following financial interests/

personal relationships which may be considered as
potential competing interests: D.P.R. reports statistical
assistance, provided by West Virginia University School
of Medicine and a relationship with Arthrex that in-
cludes: consulting or advisory and speaking and lecture
fees. D.L.M. reports administrative support, provided by
Rocky Mountain Health. E.D.M. reports administrative
support, provided by Rocky Mountain Health. Q.F.S.
reports writing assistance, provided by Rocky Mountain
Health. S.D.M. reports administrative support, provided
by Rocky Mountain Health Care. Full ICMJE author
disclosure forms are available for this article online, as
supplementary material.
References
1. Curtis AS, Burbank KM, Tierney JJ, Scheller AD,

Curran AR. The insertional footprint of the rotator cuff:
An anatomic study. Arthroscopy 2006;22:603-609.

2. Akhtar A, Richards J, Monga P. The biomechanics of the
rotator cuff in health and diseaseda narrative review.
J Clin Orthop Trauma 2021;18:150-156.

3. Weinstein SI, Yelin EH, Watkins-Castillo SI. Chronic joint
pain In: Burden of musculoskeletal diseases in the United States:
Prevalence, societal and economic costs. 3rd ed. Rosemont, IL:
United States Bone and Joint Initiative, 2014;12-67.

4. Black EM, Higgins LD, Warner JJ. Value-based shoulder
surgery: practicing outcomes-driven, cost-conscious care.
J Shoulder Elbow Surg 2013;22:1000-1009.

5. Narvy SJ, Didinger TC, Lehoang D, et al. Direct cost
analysis of outpatient arthroscopic rotator cuff repair in
Medicare and non-Medicare populations. Orthop J Sports
Med 2016;4:2325967116668829.

6. Sambandam SN. Rotator cuff tears: An evidence based
approach. World J Orthop 2015;6:902-918.

7. Lohr JF, Uhthoff HK. The microvascular pattern of the
supraspinatus tendon. Clin Orthop Relat Res 1990;254:
35-38.

8. Minagawa H, Yamamoto N, Abe H, et al. Prevalence of
symptomatic and asymptomatic rotator cuff tears in the
general population: From mass-screening in one village.
J Orthop 2013;10:8-12.

9. Sher JS, Uribe JW, Posada A, Murphy BJ, Zlatkin MB.
Abnormal findings on magnetic resonance images of
asymptomatic shoulders. J Bone Joint Surg Am 1995;77:
10-15.

10. Milgrom C, Schaffler M, Gilbert S, van Holsbeeck M.
Rotator-cuff changes in asymptomatic adults. The effect of
age, hand dominance and gender. J Bone Joint Surg Br
1995;77:296-298.

11. Tempelhof S, Rupp S, Seil R. Age-related prevalence of
rotator cuff tears in asymptomatic shoulders. J Shoulder
Elbow Surg 1999;8:296-299.

12. Abd-ElGawad EA, Ibraheem MA, Fouly EH. Evaluation of
supraspinatus muscle tears by ultrasonography and
magnetic resonance imaging in comparison with surgical
findings. Egyptian J Radiol Nucl Med 2013;44:829-834.
13. Middleton WD, Teefey SA, Yamaguchi K. Sonography of
the rotator cuff: Analysis of interobserver variability. AJR
Am J Roentgentol 2004;183:1465-1468.

14. Iannotti JP, Zlatkin MB, Esterhai JL, Kressel HY,
Dalinka MK, Spindler KP. Magnetic resonance imaging of
the shoulder. Sensitivity, specificity, and predictive value.
J Bone Joint Surg Am 1991;73:17-29.

15. Rutten MJ, Spaargaren GJ, van Loon T, de Waal
Malefijt MC, Kiemeney LA, Jager GJ. Detection of rotator
cuff tears: The value of MRI following ultrasound. Eur
Radiol 2010;20:450-457.

16. Davidson J, Burkhart SS. The geometric classification of
rotator cuff tears: A system linking tear pattern to treat-
ment and prognosis. Arthroscopy 2010;26:417-424.

17. Davidson JF, Burkhart SS, Richards DP, Campbell SE. Use
of preoperative magnetic resonance imaging to predict
rotator cuff tear pattern and method of repair. Arthroscopy
2005;21:1428.e1-1428.e10.

18. Grusky AZ, Song A, Kim P, et al. Factors associated with
symptomatic rotator cuff tears. Am J Phys Med Rehabil
2021;100:331-336.

19. Mall NA, Kim HM, Keener JD, et al. Symptomatic pro-
gression of asymptomatic rotator cuff tears: A prospective
study of clinical and sonographic variables. J Bone Joint
Surg Am 2010;92:2623-2633.

20. Yamaguchi K, Tetro AM, Blam O, Evanoff BA, Teefey SA,
Middleton WD. Natural history of asymptomatic rotator
cuff tears: A longitudinal analysis of asymptomatic tears
detected sonographically. J Shoulder Elbow Surg 2001;10:
199-203.

21. Yamanaka K, Matsumoto T. The joint side tear of the
rotator cuff. A followup study by arthrography. Clin
Orthop Relat Res 1994;304:68-73.

22. Rathbun JB, Macnab I. The microvascular pattern of the
rotator cuff. J Bone Joint Surg Br 1970;52:540-553.

23. Rothman RH, Parke WW. The vascular anatomy of the
rotator cuff. Clin Orthop Relat Res 1965;41:176-186.

24. Funakoshi T, Iwasaki N, Kamishima T, et al. In vivo
visualization of vascular patterns of rotator cuff tears using
contrast-enhanced ultrasound. Am J Sports Med 2010;38:
2464-2471.

25. Hegedus EJ, Cook C, Brennan M, Wyland D, Garrison JC,
Driesner D. Vascularity and tendon pathology in the ro-
tator cuff: A review of literature and implications for
rehabilitation and surgery. Br J Sports Med 2010;44:
838-847.

26. Chansky HA, Iannotti JP. The vascularity of the rotator
cuff. Clin Sports Med 1991;10:807-822.

27. Djerbi I, Chammas M, Mirous MP, Lazerges C, Coulet B,
French Society for Shoulder and Elbow (SOFEC). Impact
of cardiovascular risk factor on the prevalence and
severity of symptomatic full-thickness rotator cuff tears.
Orthop Traumatol Surg Res 2015;101:S269-S273.

28. Namdari S, Baldwin K, Glaser D, Green A. Does obesity
affect early outcome of rotator cuff repair? J Shoulder
Elbow Surg 2010;19:1250-1255.

29. Abate M, Schiavone C, Di Carlo L, Salini V. Prevalence of
and risk factors for asymptomatic rotator cuff tears in
postmenopausal women. Menopause 2014;21:275-280.

30. Teunis T, Lubberts B, Reilly BT, Ring D. A systematic re-
view and pooled analysis of the prevalence of rotator cuff

http://refhub.elsevier.com/S2666-061X(24)00004-X/sref1
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref1
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref1
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref2
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref2
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref2
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref2
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref3
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref3
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref3
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref3
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref4
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref4
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref4
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref5
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref5
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref5
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref5
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref6
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref6
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref7
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref7
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref7
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref8
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref8
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref8
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref8
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref9
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref9
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref9
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref9
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref10
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref10
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref10
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref10
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref11
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref11
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref11
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref12
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref12
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref12
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref12
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref13
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref13
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref13
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref14
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref14
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref14
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref14
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref15
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref15
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref15
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref15
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref16
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref16
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref16
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref17
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref17
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref17
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref17
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref18
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref18
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref18
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref19
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref19
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref19
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref19
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref20
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref20
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref20
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref20
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref20
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref21
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref21
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref21
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref22
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref22
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref23
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref23
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref24
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref24
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref24
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref24
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref25
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref25
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref25
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref25
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref25
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref26
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref26
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref27
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref27
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref27
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref27
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref27
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref28
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref28
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref28
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref29
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref29
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref29
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref30
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref30


SIDE SLEEP POSITION AND ROTATOR CUFF TEARS 5
disease with increasing age. J Shoulder Elbow Surg
2014;23:1913-1921.

31. Holdaway LA, Hegmann KT, Thiese MS, Kapellusch J. Is
sleep position associated with glenohumeral shoulder
pain and rotator cuff tendinopathy: A cross-sectional
study. BMC Musculoskelet Disord 2018;19:408.

32. Zenian J. Sleep position and shoulder pain. Med Hypotheses
2010;74:639-643.

33. Kempf B, Kongsted A. Association between the side of
unilateral shoulder pain and preferred sleeping position:
A cross-sectional study of 83 Danish patients.
J Manipulative Physiol Ther 2012;35:407-412.

34. Werner CML, Ossendorf C, Meyer DC, Blumenthal S,
Gerber C. Subacromial pressures vary with simulated
sleep positions. J Shoulder Elbow Surg 2010;19:989-993.

35. Ansok CB, Khalil LS, Muh S. Objective assessment of
sleep quality in patients with rotator cuff tears. Orthop
Traumatol Surg Res 2020;106:61-66.
36. Kunze KN, Movasagghi K, Rossi DM, Polce EM,
Cohn MR, Karhade AV, Chahla J. Systematic review
of sleep quality before and after arthroscopic rotator
cuff repair: Are improvements experienced and
maintained? Orthop J Sports Med 2020;8:232596
712096922.

37. Skarpsno ES, Mork PJ, Nilsen TIL, Holtermann A. Sleep
positions and nocturnal body movements based on free-
living accelerometer recordings: Association with de-
mographics, lifestyle, and insomnia symptoms. Nat Sci
Sleep 2017;9:267-275.

38. Cabuk H, Ayano�glu S, Çakar M, et al. Effects of sleeping
positions on the rotator cuff pathology. Med Sci 2015;4:
2825-2833.

39. Barandiaran AF, Houck DA, Schumacher AN, et al.
Shoulder surgery as an effective treatment for shoulder-
related sleep disturbance: A systematic review. Arthros-
copy 2022;38:989-1000.

http://refhub.elsevier.com/S2666-061X(24)00004-X/sref30
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref30
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref31
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref31
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref31
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref31
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref32
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref32
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref33
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref33
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref33
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref33
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref34
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref34
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref34
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref35
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref35
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref35
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref36
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref36
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref36
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref36
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref36
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref36
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref37
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref37
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref37
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref37
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref37
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref38
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref38
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref38
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref38
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref39
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref39
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref39
http://refhub.elsevier.com/S2666-061X(24)00004-X/sref39

	Rotator Cuff Tears Are Related to the Side Sleeping Position
	Methods
	Results
	Discussion
	Limitations

	Conclusions
	Disclosure
	References


