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Abstract

Objective: Subacromial impingement syndrome is the most common cause of shoulder pain. One of the possible etiological 
factors of subacromial impingement syndrome is sleep posture. This study, it is aimed to evaluate the relationship between 
subacromial impingement syndrome and sleep posture.

Materials and Methods: This study received approval from the Institutional Clinical Research Ethics Committee. (No: 
2021/04-54). It included 71 patients who underwent polysomnography at the Ear-Nose-Throat Sleep Laboratory between 
February and June 2021, meeting the study’s inclusion and exclusion criteria. Patients were divided into two groups: 34 
who met both diagnostic criteria for subacromial impingement syndrome and 37 who did not meet either criterion. The 
two groups were compared in terms of demographics, sleep postures, and polysomnography results. Additionally, the 
relationship between lateral decubitus posture and the affected shoulder was examined in the impingement group.

Results: No significant differences were found between the groups in terms of demographic data, except for smoking 
(p=0.006). The subacromial impingiment syndrome group spent significantly more time in the lateral decubitus posture 
than the control group (p=0.003), and they also spent significantly more of their sleep time in the lateral decubitusposition 
on the painful shoulder (p<0.001). Furthermore, the control group had a significantly higher number of posture changes 
during sleep (p=0.002).

Conclusion: This study objectively demonstrated the relationship between sleep posture and subacromial impingement 
syndrome using polysomnography. With this feature, it differs from the limited number of studies that have been done on 
this subject before. With this study, it has been shown that the lateral decubitus posture during sleeping is a risk factor for 
subacromial impingement syndrome, and the posture changes during sleep may also be a protective factor for subacromial 
impingement syndrome.
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Introduction

Shoulder pain is one of the most commonly encountered 
problems in orthopedic outpatient clinics. Studies have 
reported that shoulder pain accounts for up to 30% 
of all orthopedic outpatient visits [1-3]. In the United 

Kingdom, the lifetime probability of seeking medical 
attention for shoulder pain has been shown to range 
between 20% and 50% [4]. Subacromial impingement 
syndrome (SIS) is the most commonly encountered 
condition of the shoulder complex and accounts for 
44% to 65% of shoulder pain [5].
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There is no consensus in the literature regarding the 
pathogenesis and risk factors of SIS. The known and 
widely accepted risk factors for SIS include advanced 
age, female gender, obesity, tobacco use, cardiovascular 
diseases, diabetes mellitus (DM), rheumatoid arthritis 
(RA), participation in sports involving repetitive 
overhead movements (e.g., throwing sports, swimming, 
tennis), working in physically demanding occupations 
(e.g., painting, electrical work), glenohumeral joint 
instability, scapular dyskinesis, stiffness in upper 
extremity joints, thoracic hyperkyphosis, spinal cord 
injury, history of stroke, Parkinson’s disease, and 
psychosocial factors [6-11].

The most emphasized mechanism in the 
pathophysiology of SIS is overuse. However, patients 
with SIS do not always have a history of overuse, nor is 
the disease consistently observed on the dominant side, 
which is typically more exposed to stress from active 
and repetitive movements. 

Another possible etiological factor that is less 
represented in the literature is sleeping posture. 
According to this theory, sleeping in the lateral 
decubitus (LD) position increases pressure in the 
shoulder’s subacromial (SA) region on the side being 
slept on. Suppose this position is maintained for an 
extended period without movement during sleep. In 
that case, the high pressure in the SA region may lead 
to degeneration in the surrounding tissues, ultimately 
resulting in SIS [12,13].

Supporting this theory, some patients presenting to 
the clinic with shoulder pain report experiencing pain 
in the shoulder they sleep on, particularly upon waking 
up in the morning, which tends to subside after a while. 
Additionally, the increased prevalence of shoulder pain 
in patients with conditions such as stroke or spinal cord 
injury, which negatively affect mobility and the ability to 
change posture during sleep, suggests that prolonged 
immobility in the same position during sleep may be a 
risk factor for shoulder pain [14,15].

The number of studies in the literature investigating the 
relationship between sleeping posture and SIS is limited, 
and the data on sleeping posture in these studies are 
subjectively based on patient self-reports [12,16].

This study aimed to objectively evaluate the relationship 
between sleeping posture, frequency of posture changes 

during sleep, sleep quality, and their association with 
shoulder pain and SIS.

Materials and Methods

This study received approval from the Institutional 
Clinical Research Ethics Committee. (no: 2021/04-54). 
No financial support was received.

Within the scope of this study, patients who underwent 
polysomnography (PSG) at the Department of Ear-
Nose-Throat (ENT) Sleep Laboratory between February 
2021 and June 2021 were subsequently seen at their 
post-PSG ENT outpatient follow-up visit, during which an 
orthopaedic assessment was performed. The indication 
for the sleep study was either the diagnosis of a sleep 
disorder or the preoperative/postoperative evaluation 
of patients who had undergone, or were scheduled to 
undergo, surgery due to a sleep disorder. A total of 71 
patients meeting the inclusion and exclusion criteria 
were included in the study (Table 1).

Table 1. Inclusion and exclusion criteria

Inclusion Criteria

1.	 Male gender

2.	 Age between 40 and 70 years

Exclusion Criteria

1.	 Working in occupations that involve repetitive 
shoulder movements, exposure to vibration, or heavy 
lifting, which are factors contributing to the etiology 
of SIS

2.	 Participating in professional or recreational sports 
known to be associated with SIS etiology, such as 
tennis, swimming, or javelin throwing

3.	 Receiving prior treatment for the painful shoulder

4.	 History of trauma affecting the painful shoulder

5.	 Bilateral shoulder pain

6.	 Having additional conditions that could affect sleep 
posture or movements during sleep (e.g., history of 
stroke, neurological diseases)

7.	 Having other conditions that could cause 
shoulder pain (e.g., cervical disc herniation, 
peripheral neuropathy, intrathoracic pathologies, 
rheumatological diseases)

8.	 Meeting only one of the SIS diagnostic criteria (Table 
2).
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To minimize confounding factors and ensure a 
homogenous study population, only male patients aged 
between 40 and 70 years were included, as age and sex 
are recognized risk factors for SIS and may influence 
musculoskeletal pain perception [6-8,17,18]. Patients 
with occupational or recreational exposures such as 
repetitive overhead activity, vibration, or heavy lifting, 
as well as those engaged in sports known to predispose 
to SIS (e.g., tennis, swimming, javelin throwing), were 
excluded to avoid overrepresentation of overuse-
related etiologies [9,10]. Similarly, individuals with 
previous treatment or trauma to the painful shoulder, 
bilateral pain, or comorbid conditions that could alter 
sleep posture and shoulder mechanics (e.g., stroke, 
neurological disorders, cervical disc herniation, 
peripheral neuropathy, intrathoracic pathologies, or 
rheumatological diseases) were excluded to eliminate 
alternative causes of shoulder pain [11,14,15,19,20]. 
Finally, patients who met only one diagnostic criterion 
for SIS were excluded to ensure diagnostic accuracy 
and avoid misclassification bias.

Of the 71 patients, those meeting both diagnostic criteria 
for SIS were included in the SIS group (34 patients), 
while those not meeting either diagnostic criterion were 
included in the control group (37 patients). Patients 
meeting only one diagnostic criterion were excluded 
from the study (Table 2).

All patients included in the study also completed a 
questionnaire that inquired about demographic data 
and the characteristics of their shoulder pain.

The sleep tests were conducted in the rooms that were 
soundproofed (<50 decibels), lightproof, maintained at 
a temperature of 18-20 °C through a ventilation system, 
and measured between 12-14 m² in size. Patients slept 
on standard medical beds measuring 198 cm in length 
and 113 cm in width.

PSG was initiated between 23:00 and 00:00 according 
to the patients’ sleep habits and terminated after a 
minimum of seven hours of testing. PSG data were 
recorded using the Embla S450® device. During 
PSG, the following parameters were recorded: 
electroencephalography (EEG), electrooculography 
(EOG), chin electromyography (EMG), leg EMG, airflow, 
respiratory effort, oxygen saturation, body posture, 
electrocardiography (ECG), video and audio recordings, 
and snoring.

Patients’ EEG data were recorded using a 6-channel 
EEG (C4-A1, C3-A2, O2-A1, O1-A2, F4-A1, F3-A2) with 
probes placed according to the 10-20 system [21]. The 
data were interpreted by certified specialists trained 
in PSG. Embla® RemLogicTM software was used for 
data analysis. EEG waves were evaluated in 30-second 
epochs. Based on EEG recordings, the durations spent 
in REM, non-REM, N1, N2, N3, wake time, and sleep 
onset stages during the sleep period were calculated. 
Sections with alpha waves in the EEG were classified as 
wake time, and sections with beta waves were classified 
as sleep onset. The portions of the recording without 
alpha or beta waves, indicating the patient was “truly” 
asleep, were compared to the total sleep period to 
calculate and record sleep efficiency (Figure 1).

Table 2. Diagnostic criteria for SIS

1.	 Shoulder pain persisting for at least 1 month

2.	 The positivity of at least 3 out of the 4 clinical 
diagnostic tests listed below.

a.	 Painful Arc Test

b.	 The Neer Impingement Test

c.	 Hawkins-Kennedy Test

d.	 Empty Can test Figure 1. PSG report sample
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The patients’ sleep postures were recorded using the 
Embla S450® position sensor. The recorded data were 
processed with the Embla® RemLogicTM software 
to classify body postures during PSG as right LD, left 
LD, supine, or prone. The proportions of time spent in 
each posture were calculated relative to the total sleep 
duration. Additionally, the number of posture changes 
throughout the test was calculated and recorded.

Finally, the initial follow-up notes from the ENT 
department after PSG were reviewed to determine 
whether a treatment was recommended based on the 
PSG results.

The difference between the patients’ self-reported daily 
sleep duration and their sleep duration recorded during 
PSG was evaluated for statistical significance. Since the 
sleep data calculated during PSG using EEG reflect the 
“actual sleep duration,” a more accurate comparison 
was made by multiplying the patients’ self-reported 
sleep duration by their average sleep efficiency (%) and 
re-evaluating the difference for statistical significance.

The posture laterality of the patients, specifically the 
ratios of right and left LD posture to the total LD posture, 
was calculated.

Posture laterality was calculated using both patient 
questionnaire data and PSG data. From the questionnaire, 
the posture laterality (%) of patients who preferred LD 
sleeping posture and specified a side preference was 
determined. In the PSG-based evaluation, posture 
laterality was calculated for both the entire population 
and the SIS group.

The relationship between the patients’ self-reported 
sleep posture (supine, LD, prone) and their sleep posture 
during PSG was evaluated. For this, patients whose self-
reported sleep posture matched the posture in which 
they spent the most time during PSG were coded as ‘1’, 
while those whose self-reported posture differed from 
their predominant PSG posture were coded as ‘0’. The 
proportion of patients coded as ‘1’ relative to the total 
population was calculated to assess the validity of 
posture self-reporting through the questionnaire.

The SIS and control groups were compared to evaluate 
whether there were significant differences in age, BMI, 
alcohol and tobacco use, and the presence of systemic 
comorbidities. Additionally, the two groups were 

compared in terms of the total LD ratio to assess the 
impact of LD posture on SIS.

In addition, the two groups were compared to evaluate 
whether there were significant differences in sleep 
duration during PSG, sleep efficiency, number of posture 
changes, and the rate of treatment recommendations 
by the ENT department after PSG. This analysis aimed 
to investigate potential etiological factors other than 
the LD posture ratio.

The most critical evaluation within the SIS group was 
to investigate the relationship between LD posture 
laterality and the laterality of the painful shoulder. For 
this calculation, the time spent in right or left LD posture 
was reclassified for each patient as “time spent on the 
painful shoulder” and “time spent on the non-painful 
shoulder”, based on the side of the painful shoulder. The 
significance of the difference between these two values 
was assessed to determine whether the cause of pain 
was genuinely related to the increased time spent on 
the painful shoulder.

Additionally, the laterality of the painful shoulder 
was calculated by determining the ratio of patients 
with right shoulder pain and left shoulder pain to the 
total number of patients in the SIS group. To evaluate 
whether shoulder pain occurred more frequently on the 
dominant side, as suggested by the repetitive trauma 
theory, patients with shoulder pain on their dominant 
side were compared with those without pain on their 
dominant side.

In the SIS group, the proportions of the following were 
calculated relative to the total number of patients in 
the group: patients whose pain affected their daily 
life, patients who believed their pain was related to 
daily activities, patients who thought their pain was 
associated with their sleeping posture, and patients who 
experienced shoulder pain upon waking in the morning. 

The normality of numerical data used to compare 
independent groups (SIS group and control group) 
was assessed with the Shapiro-Wilk test, and the 
homogeneity of group variances was evaluated using 
Levene’s test. If data were normally distributed at 
a 95% confidence level and group variances were 
homogeneous (e.g., height data), parametric tests 
(Student’s t-test) were used. When at least one of these 
assumptions was not met, non-parametric tests (Mann-
Whitney U test) were applied.
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For analyzing dependencies between categorical 
variables, Pearson’s chi-square test was used as the 
assumptions for the test were met. Descriptive statistics 
for categorical variables were presented as counts and 
percentages.

For comparisons of numerical measurements within 
dependent groups (e.g., comparing the time spent on 
the painful shoulder to the non-painful shoulder in the 
SIS group), the paired t-test was used as parametric test 
assumptions were satisfied.

Since no previous studies had evaluated the relationship 
between time spent in different sleep postures and SIS, 
a pre-study power analysis could not be conducted. 
The primary hypothesis of this study was that the 
proportion of time spent in the LD posture relative to 
the total sleep duration would differ between the SIS 
and control groups. A post hoc power analysis of the 
Mann-Whitney U test used to evaluate this hypothesis 
indicated a power of 89% at a 95% confidence level for 
the given sample size (34 patients in the SIS group and 
37 in the control group). A p-value of less than 0.05 was 
considered statistically significant.

Results

A significant difference was found between the patients’ 
self-reported daily sleep duration (mean: 6.6 hours) and 
the sleep duration recorded via PSG (mean: 5.7 hours) 
(p<0.001). However, this comparison was based on the 
“actual sleep time” calculated during PSG, excluding 
periods identified as awake in the EEG recordings. 
Therefore, the self-reported sleep time was adjusted 
by multiplying it with the mean sleep efficiency (79.8%) 
to obtain a calculated value (mean: 5.2 hours). When 
this adjusted value was compared to the PSG-recorded 

time (5.7 hours), no significant difference was observed 
(p=0.21).

According to the questionnaire results, 58 patients 
(81.6%) reported LD, 12 patients (16.9%) reported 
supine, and only 1 patient (1.4%) reported prone as 
their preferred sleep posture. Based on PSG results, 
56 patients (78.8%) spent the most time in LD posture, 
while 15 patients (21.2%) spent the most time in supine 
posture. None of the patients spent the most time in the 
prone posture during PSG (Table 3 and Table 4).

Among 58 patients who preferred LD sleeping posture 
on the questionarie, 15 did not indicate a side preference, 
while 43 specified a side preference. Of those who 
specified a preference, 24 preferred the right LD 
posture, and 19 preferred the left LD posture. According 
to the survey, the lateral preference for posture was 
calculated as 55.8% right. Based on PSG, the lateral 
preference for posture across the entire population was 
found to be 59% right. The survey and PSG results were 
observed to be consistent.

Among the 43 patients who indicated a side preference 
for LD posture in the questionnaire, 34 (79%) were found 
to have consistency between their reported preference 
and the side they predominantly used during PSG.

Most patients (56 patients, 78.8%) had the same sleep 
posture in the questionnaire as the posture in which 
they spent the most time during PSG. The number of 
patients whose preferred sleep posture matched their 
PSG sleep posture was significantly higher compared to 
those whose postures did not match (p=0.015).

A significant difference was found between the two 
patient groups regarding tobacco use (p=0.006), while 
no significant differences were observed for other 

Table 3. Comparison of demographic data between patient groups

Demographic data SIS group Control Group p value

Age (years)‡  50 (40-64)  46 (40-67)  0,791

Body mass index (kg/m²)‡  27,7 (19,8-35,1)  28,4 (22,9-48,4) 0,363

 Alcohol consumption (%)  10/34 (%29,4)  11/37 (%29,7)  0,977

Tobacco use (%)  17/34 (%50)  7/37 (%18,9)  0,006

Systemic comorbidity (%)  9/34 (%26,4)  6/37 (%16,2)  0,290

Receiving ENT treatment after PSG (%)  19/34 (%55,8)  19/37 (%51,3)  0,702
‡: Median (minimum-maximum)
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demographic variables, including age, BMI, alcohol use, 
and systemic comorbidities (p>0.05) (Table 3).

Calculations based on PSG data revealed that the SIS 
group spent significantly more total time in the LD 
posture compared to the control group (p=0.003). 
Additionally, the number of posture changes in the SIS 
group was significantly lower than in the control group 
(p=0.002) (Table 4).

The average sleep efficiency for the entire population 
was found to be 79.8%. Additionally, no significant 
differences were observed between the two groups in 
terms of sleep time and sleep efficiency (p=0.679 and 
p=0.982, respectively) (Table 4).

No significant difference was found between the 
patient groups in terms of the rate of treatment 
recommendations by the ENT department after PSG 
(p=0.702).

It was found that the proportion of time SIS patients 
spent in the LD posture on the painful shoulder (76.9%) 
was statistically significantly greater than the time 
spent on the non-painful shoulder (23.1%) (p<0.001).

The laterality of the painful shoulder in the SIS group was 
calculated as 50%, which was perfectly aligned with the 
laterality of the sleeping posture, also found to be 50% 
on the right side. Additionally, no statistically significant 
relationship was found between the dominant arm and 
the side of the painful shoulder (p=0.558).

Among the 34 patients in the SIS group, 16 (47%) 
reported experiencing shoulder pain upon waking in the 
morning, 19 (55.8%) believed their shoulder pain was 
related to sleeping posture, 15 (44.1%) thought their 
shoulder pain was associated with daily activities, and 

12 (35.2%) stated that their shoulder pain affected their 
daily activities. 

Discussion

The most implicated theory in the etiology of shoulder 
pain and SIS is degeneration caused by intrinsic or 
extrinsic mechanisms due to overuse. The literature 
suggests that shoulder pain is more common on the 
right side, as the dominant arm is often the right arm 
[22-24]. However, for the degeneration mechanism 
due to overuse to be valid, the individual must subject 
their active arm to stress, such as repetitive overhead 
movements. Additionally, studies have shown that 
pain is not always on the dominant side, regardless of 
whether there is a history of overuse [19,20].

In this study, the relationship between SIS and sleep 
posture was investigated. The number of studies 
addressing the relationship between sleep posture 
and shoulder pain in the literature is quite limited. In 
the English literature, the topic was mentioned in a few 
publications in the 1980s and 1990s [25,26]. In recent 
years, four studies examining the impact of sleeping 
posture on shoulder pain have gained prominence 
[12,13,16,27].

The first recent study on sleeping posture and shoulder 
pain was published by J. Zenian in 2010. Zenian focused 
on shoulder pain laterality and concluded that shoulder 
pain is not always on the same side as the dominant 
arm. He suggested that pain on the non-dominant side 
might be due to sleeping posture. Zenian proposed a 
theory that in the LD posture, increased pressure on 
the underlying shoulder could lead to degeneration 
in the structures of the SA region through an extrinsic 
mechanism [12].

Table 4. Comparison of posture and sleep data between patient groups

PSG Data SIS group Control Group P value

PSG total sleep duration (minutes)‡ 348,8 (201-422,2) 368,7 (150-420,5) 0,679

Sleep efficiency ((sleep duration / total PSG duration) x 100)‡ 80,9 (61,8-95,3) 82,2 (51,4-91,9) 0,982

Total Time Spent in LD Posture (right + left) (%)‡ 68,5 (25,3-100) 56,2 (0-86,4) 0,003

Time Spent in Supine Posture (%)‡ 25,2 (0-62,8) 41,7 (9,6-100) <0,001

Number of posture changes in PSG‡ 9 (2-20) 14 (7-30) 0,002
‡: Median (minimum-maximum)
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To support his theory, Zenian compared shoulder pain 
laterality data from eight studies with sleeping posture 
laterality assessed verbally in two studies and with 
position sensors in six studies. He found similar results, 
with shoulder pain laterality at 61.9% right, verbal 
sleeping posture laterality at 63.2% right, and position 
sensor data at 61.3% right, suggesting LD posture as a 
risk factor for shoulder pain [12].

In our study, sleeping posture laterality calculated from 
the questionnaire (55.8% right) was similar to that 
calculated from PSG (59% right). Based on this result, 
the questionnaire appears to be a reliable method for 
assessing sleeping posture laterality.

In our study, self-reported sleep duration (6.6 hours) 
was significantly longer than PSG-measured sleep (5.7 
hours) (p<0.001). Adjusting self-reported data using 
average sleep efficiency (79.8%) yielded no significant 
difference from PSG results (p=0.21).

The PSG and questionnaire methods were found to yield 
similar results for sleep posture laterality and sleep 
duration. Additionally, 78.8% of the population had the 
same preferred sleep posture (LD, supine, prone) in the 
questionnaire as the posture they spent the most time 
in during PSG. This indicates that verbal assessments of 
sleep posture are highly accurate.

Werner et al. used SA pressure catheters to investigate 
the effects of different body postures and arm positions 
on SA pressure in 20 healthy participants. They found 
that SA pressure was higher in the LD posture and during 
arm abduction [13]. This finding supported Zenian’s 
theory for the first time [12]. However, since Werner 
et al.’s [13] study was conducted on healthy individuals, 
the increased pressure might represent a physiological 
change without causing pathology. Clinical studies are 
needed to determine whether this increase, and the LD 
posture, lead to pathology and pain.

In Kempf et al.’s 2012 study, the sleep posture laterality 
of 83 patients with shoulder pain was assessed through 
questionnaires completed by their partners, while 
shoulder pain laterality was determined through patient 
surveys. The results showed that a significant majority 
(67%, p<0.001) had shoulder pain on the same side as 
their LD posture [27].

A similar study by Holdaway et al. [16] in 2018 involved 
detailed shoulder examinations of 761 workers. 

Patients with positive Empty Can, painful arc, or Neer 
impingement tests were classified as having RC tears 
and grouped accordingly. Using a more detailed 
questionnaire than Kempf et al.’s [27] study, participants’ 
preferred sleeping postures were identified. This study, 
however, found no significant relationship between 
sleeping posture and RC tears.

In Kempf and Holdaway’s studies, sleeping posture was 
assessed solely based on self-reports, and the frequency 
of posture changes during sleep was not addressed.

The literature shows that shoulder pain is more common 
in patients with conditions like spinal cord injury, 
Parkinson’s disease, or peripheral neuropathy, where 
activity levels during sleep and daily life are reduced 
[28-30]. However, no studies have evaluated the 
relationship between sleep posture change frequency 
and shoulder pain in individuals without comorbidities.

This study aimed to address a gap in the literature 
by objectively evaluating the relationship between 
sleeping posture preference, posture change frequency 
during sleep, and SIS using PSG data.

The study found that SIS patients spent significantly 
more time in the LD posture compared to the control 
group (p=0.003). Additionally, within the SIS group, 
76.9% of the total LD posture time was spent on the 
painful shoulder, compared to 23.7% on the non-painful 
shoulder, a statistically significant difference (p<0.001).

The study found that the posture change frequency was 
significantly lower in the SIS group compared to the 
control group (p=0.002).

Werner et al. and Holdaway et al. noted in their studies 
that, in addition to sleeping posture, arm position might 
also influence shoulder pain. Werner et al. demonstrated 
that SA pressure increases during arm abduction [13,16]. 
One limitation of our study is the lack of evaluation of 
arm position.

Another limitation of the study is that it assessed 
patients’ sleep patterns for only one night in the 
hospital, which might not fully reflect their habitual 
sleep behavior. However, this limitation is unlikely 
to have a significant impact, as sleep efficiency data 
support its validity. In sleep literature, healthy adults are 
expected to have an EEG-calculated sleep efficiency of 
over 80% [31]. Our study showed that, despite being 
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conducted in a population likely to have sleep problems, 
the average sleep efficiency was close to normal at 
79.8%. Additionally, there was no significant difference 
in sleep efficiency between the study groups (p = 0.982). 
These findings suggest that while hospital sleep quality 
might be lower than at home, this difference is not large 
enough to affect the study results significantly.

During PSG, the numerous additional probes attached to 
patients, beyond the posture and EEG probes, may have 
influenced posture changes and sleep quality. However, 
the fact that sleep efficiency values remained close to 
normal suggests that these factors did not significantly 
impact the results.

In our study, the absence of imaging methods, injections, 
or diagnostic arthroscopy for confirming diagnoses 
could be seen as a limitation. However, SIS is primarily 
a clinical diagnosis [32]. Patients with shoulder pain 
lasting at least one month and who tested positive in 
three out of four highly specific and sensitive diagnostic 
tests (painful arc test, Neer impingement test, Hawkins-
Kennedy test, and Empty Can test) were included in the 
SIS group.

The choice to include only male participants was based 
on the consideration that menopause or menstrual 
cycles in women could influence musculoskeletal 
problems and pain thresholds. This decision was made 
to eliminate these potential variables [17,18].

Conclusion

The etiology and pathophysiology of SIS remain 
controversial. Sleep posture has been proposed as a 
potential factor, but previous studies have been limited 
and largely based on subjective reports.

This study showed that sleeping in the lateral decubitus 
posture on the affected shoulder increases the 
risk of SIS, while frequent posture changes may be 
protective. It also demonstrated consistency between 
polysomnography and survey data, confirming the 
reliability of patient self-reporting for sleep posture.

Based on these findings, it is recommended to ask 
patients about their sleep posture during history-
taking in outpatient clinics. Patients with shoulder 
pain who prefer sleeping in the LD posture can be 
advised to adjust their sleeping position. To reduce the 

time patients spend in the lateral decubitus posture, 
methods used in the positional treatment of obstructive 
sleep apnea may be utilized. Different devices such as 
tennis balls, vests, positional alarms, verbal instruction, 
and pillows have been used to modify sleep posture in 
obstructive sleep apnea [33-35]. 
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