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Original Research
Relationship Between Shoulder
Impingement Syndrome and
Thoracic Posture
Donald J. Hunter, Darren A. Rivett, Sharmain McKeirnan, Lyn Smith,
Suzanne J. Snodgrass

Background. Shoulder impingement syndrome (SIS) is the most common form of
shoulder pain and a persistent musculoskeletal problem. Conservative and invasive
treatments, aimed at the shoulder joint, have had limited success. Research suggests
shoulder function is related to thoracic posture, but it is unknown whether thoracic posture
is associated with SIS.

Objective. The objective of this study was to investigate whether there is a relationship
between SIS and thoracic posture.

Design. This was a case control study.

Methods. Thoracic posture of 39 participants with SIS and 39 age-, gender-, and
dominant arm-matched controls was measured using the modified Cobb angle from a
standing lateral radiograph. Thoracic range of motion (ROM) was also measured using
an inclinometer. Between-group differences were compared using t tests. The relationship
between thoracic posture and thoracic ROM was determined with linear regression.

Results. Twenty women and 19 men with SIS (mean age = 57.1 years, SD = 11.1) and 39
age-matched, gender-matched, and dominant arm-matched controls (mean age = 55.7
years, SD = 10.6) participated. Individuals with SIS had greater thoracic kyphosis (mean
difference = 6.2o, 95% CI 2.0–10.4) and less active thoracic extension (7.8o, 95% CI =
2.2–13.4). Greater thoracic kyphosis was associated with less extension ROM (ie, more
flexion when attempting full extension: β = 0.71, 95% CI = 0.45–0.97).

Limitations. These cross-sectional data can only demonstrate association and not
causation. Both radiographic measurements and inclinometer measurements were not
blinded.

Conclusion. Individuals with SIS had a greater thoracic kyphosis and less extension
ROM than age- and gender-matched healthy controls. These results suggest that clinicians
could consider addressing the thoracic spine in patients with SIS.
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S houlder pain and dysfunction is a common and
costly problem.1–3 The estimated cost of treatment
of shoulder dysfunction in the United States in 2000

was $7 billion.1 In a study in the Netherlands conducted
over 10 years, Greving et al4 found shoulder complaints to
be the third most common musculoskeletal cause of
visitation to general practice, with an average incidence of
29.3 per 1000 person-years and an annual prevalence of
41.2 to 48.4 per 1000 person-years.4

Shoulder impingement syndrome (SIS) is the most
common cause of shoulder pain.5 SIS is a diagnosis that
relates to pain from pathologies within the subacromial
space above the glenohumeral joint. Different authors
have used alternative, but synonymous, names for SIS,
including outlet impingement syndrome6 and subacromial
impingement syndrome.7,8 Pathologies related to SIS
include subacromial bursitis, tendonitis of the rotator cuff,
partial thickness and/or full thickness rotator cuff tears,
and rotator cuff degeneration.9,10 Two observational
studies11,12 and a systematic review13 of rotator cuff disease
all reported a minimal presence of SIS younger than the
age of 40 years, with prevalence consistently increasing
with age over 40 years.14

A recent systematic review of interventions for SIS
concluded the effectiveness of surgical or conservative
therapies targeting the shoulder joint was limited.15

Though approximately 23% of all new episodes of
shoulder pain resolve within 6 months, at least one-half
persist beyond 12 months.16 Hence, SIS is a common and
costly problem for which current treatments are not often
effective. This suggests that new strategies should be
explored to better understand and manage this condition.

The thoracic spine is an anatomical area that has been
suggested to influence the function of the shoulder.
Research evidence, using both people with shoulder pain
and asymptomatic participants, suggests that decreasing
thoracic kyphosis may increase shoulder range of motion
(ROM).8,17,18 Hence, increased thoracic kyphosis may be
related to decreased shoulder ROM, which may lead to
SIS. Given thoracic kyphosis progressively increases with
age19–21 and the prevalence of SIS steadily increases from
age 40 years,14 the relationship between thoracic posture
and SIS is worth investigating.

Several authors have investigated possible associations
between thoracic posture and SIS.6,22–25 However,
Alizadehkhaiyat et al25, Lewis et al,22 and McClure et al24

all included participants in their twenties, while
Alizadehkhaiyat et al25 and McClure et al24 used thoracic
kyphosis measures not yet validated. Only 2 studies
(Otoshi et al23 and Theisen et al6) have focused on
individuals over 40 years despite the presence of SIS
being much greater in this age group.11–13 Otoshi et al23

found a significant association between thoracic posture
and SIS, while Theisen et al6 did not. Both studies used
measures of thoracic kyphosis that were not validated.

The gold standard for measuring thoracic kyphosis is the
modified Cobb angle from a lateral radiograph (termed
“modified” as the original Cobb angle was designed for
coronal plane radiographs).26 Theisen et al6 did find a
significant association between a restriction in thoracic
spine ROM (a measure combining both thoracic flexion
and extension ROM) and the presence of SIS.

The gold standard for diagnosing the pathologies related
to SIS is arthroscopic or open surgery.27–29 However, given
surgery is not often required for people with SIS, imaging
techniques such as magnetic resonance imaging (MRI)
and ultrasound are commonly used to diagnose the
presence of SIS.30,31 Ultrasound is noninvasive and has no
side effects; it is also easily and quickly performed in the
clinic and costs less than MRI.30 Early studies questioned
the accuracy of ultrasound in detecting partial rotator cuff
tears.32 However, recent advances in technology have
improved ultrasound diagnosis of all types of pathologies
associated with SIS.33 Vlychou et al34 compared the
findings of ultrasound and MRI to surgery for the
detection of partial rotator cuff tears and reported
ultrasound had a sensitivity of 95.6%, specificity of 70%,
accuracy of 91%, and a positive predictive value of 93.6%
(better than MRI).34 Another recent study found
ultrasound to be significantly more specific than MRI
(specificity: ultrasound 90.1%, MRI 72.6%) in the detection
of partial thickness rotator cuff tears, with the authors
recommending ultrasound as the investigation of choice
in the diagnosis of rotator cuff tears.35 Similarly, Kayser et
al36 evaluated the diagnosis of calcific tendinitis compared
with surgery and found ultrasound had a sensitivity of 1.0,
specificity of 0.98, and accuracy of 98.3%.36

One limitation of ultrasound is it is somewhat operator
dependent; it is desirable that an experienced musculo-
skeletal ultrasonographer performs the ultrasound imaging
and an experienced musculoskeletal radiologist interprets
the ultrasound findings.30,37 This is highlighted in the study
by Kayser et al36 in which they evaluated the accuracy of
ultrasound against surgery in diagnosing subacromial
bursitis. The study averaged the findings of 2 ultrasono-
graphers, one much more experienced, in diagnosing
subacromial bursitis and found a mean sensitivity of 0.79,
with a specificity of 0.98.36 However, the more experienced
examiner had a sensitivity of 0.92 with a specificity of
0.99.36 In summary, given ultrasound image quality has
greatly improved with advancements in technology,33

more recent studies now recommend ultrasound as the
best imaging option for people with shoulder pain
provided it is performed by a qualified musculoskeletal
ultrasonographer experienced in shoulder
imaging.27,28,30,33,38 Hence, ultrasound was selected as the
recommended and noninvasive method to be used in the
current study for diagnosing the presence of SIS.

This study therefore investigates whether there is an
association between SIS and increased thoracic kyphosis
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and decreased thoracic spine ROM using appropriately
aged participants, a valid measure of thoracic kyphosis,
and a valid tool for the diagnosis of SIS.

Method and Materials
Participants
Participants recruited were between 40 and 80 years of
age, given the increase in prevalence of SIS from the age
of 40 years.11–13 One group were people who had shoulder
pain lasting at least 3 months and diagnosed by a
radiologist using ultrasound as having SIS. The second
group were age-, gender-, and dominant arm-matched
asymptomatic participants confirmed as not having SIS by
a radiologist using ultrasound. Both groups had not
sought treatment for symptoms in their shoulder, back, or
neck within the previous 3 months. The asymptomatic
participants had never had shoulder symptoms lasting
longer than 3 weeks.

Exclusion criteria for both groups included any condition
where undertaking a radiograph was contraindicated (eg,
pregnancy); any history of previous traumatic injury or
surgery to the shoulder, neck, or back; and any known,
diagnosed malignancy, infectious disease, inflammatory
disease, or neurological condition (eg, multiple sclerosis
or stroke) that could affect the shoulder or spine.

Potential participants were sourced using community
advertising and a volunteer research register maintained
by a local research institute. Advertising within the
general community was in the form of a flyer
advertisement displayed on noticeboards throughout a
university campus, on local public noticeboards in
shopping centers, on private health professional practice
noticeboards, and on local radio online noticeboards. The
volunteer research register was a list of individuals in the
community who had previously agreed to have their
contact details listed as being potential participants in
research. Potential participants contacted the primary
researcher, and a telephone screening for inclusion and
exclusion criteria was performed before attendance at the
data collection session.

This study complies with the Declaration of Helsinki.
Human ethics approval was obtained from the University
of Newcastle Human Research Ethics Committee
(H-2014-0192), and all participants provided written
informed consent before their commencement in the study.

Participant Characteristics
The participant’s age, height, and weight were recorded
using a stadiometer (Health-o-meter, Bridgeview, IL, USA)
and standard analogue scales (A & D, Seven Hills, NSW,
Australia).39 From the height and weight measurements,
a score for body mass index (BMI) was obtained.
Shoulder pain and disability were quantified using
2 questionnaires: the Disabilities of the Arm Shoulder and

Hand (DASH; minimal detectable change [MDC] 7.9–14.8
points40; minimal clinically important difference [MCID]
10.2 points40; test-retest reliability, intraclass correlation
coefficient [ICC] 0.93–0.9840) and the Shoulder Pain and
Disability Index (SPADI; MDC 18.0 points41; MCID 8–13.2
points41; test-retest reliability, ICC = 0.84–0.9540). The
DASH and SPADI have both been shown to be valid and
have excellent reliability relating to a number of shoulder
complaints, including SIS.41,42 Pain intensity was also
measured using a visual analogue scale (MDC 11 mm43;
MCID 14 mm44; test-retest reliability, ICC = 0.71–0.9945)
anchored by “no pain” on the left and “worst pain
imaginable” on the right, where participants were asked to
rate their average shoulder pain over the previous 4 weeks.

Thoracic Posture Measurement
To compare the thoracic posture of each group, the
modified Cobb angle for each participant was recorded. To
measure the modified Cobb angle, a single standing lateral
x-ray of the thoracic spine was taken. Participants stood
with their left side to the x-ray bucky and were aligned
with the x-ray field. They were given the single instruction
“leave your arms by your sides and face the wall,” and
they could breathe normally while the x-ray was taken.
These instructions were used to capture their normal
resting posture, without adjustments that might be made if
additional instructions were provided. A digital image of
the thoracic spine was recorded. From this image, the
modified Cobb angle was automatically calculated using
the “Cobb” tool of the Merge PACS software package
(Merge PACS, version 3.6, Merge Healthcare, Hartland, WI,
USA). The greater the angle calculated for the modified
Cobb angle, the greater the thoracic kyphosis (the more
hunched an individual). For the current study, the
modified Cobb angle measured from the lateral thoracic
spine radiograph was the angle created by the intersection
of the lines formed from the extension of the top endplate
of T1 and the extension of the top endplate of T10 (Fig. 1).
The top endplate of T10 was used due to it being the most
inferior vertebral endplate able to be seen on every
participant’s radiograph (due to other anatomy obscuring
the vertebrae below). By using a radiographic computer
package to calculate the angle, a consistent and accurate
value for the modified Cobb angle was obtained.46

Reliability for measuring the modified Cobb angle from T1
to T10 from digital radiographs using the same Merge
PACS software has already been established as good to
excellent for both intra- and interrater measures (intrarater
reliability ICC[2,1] = 0.99, 95% CI = 0.98–1.00 and
ICC[2,1] = 0.88, 95% CI = 0.71–0.95; interrater reliability
ICC[2,1] = 0.89, 95% CI = 0.73–0.96).47

Thoracic ROM Measurements
For accuracy, participants were asked to remove all upper
body clothing, with women wearing a gown open at the
back. Two pencil marks were placed on the skin over the
spine on the C7 and T12 spinous processes. The C7
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Figure 1.
The modified Cobb angle is the angle created by the intersection of the lines formed from the extension of the top endplate of T1 and the
extension of the top endplate of T10.

spinous process was found using palpation, as the C7
spinous process is the most prominent at the
cervico-thoracic junction.48 To ensure the researcher was
at the anatomically correct location, the participant was
instructed to extend their neck and head. During cervical
extension, the C7 spinous process should not move while
the C6 spinous process moves anteriorly.49 Shin et al49

found this technique to be more accurate than simply
relying on the C7 spinous process to be the most
prominent.49

Lumley48 has stated the most precise spinal landmark in
the lower thoracic and lumbar spine is found by
identifying L4 using a line drawn between the iliac
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Figure 2.
The cephalad and caudal inclinometer placements for the participant flexed (A) and extended (B). The inclinometer measurement was
obtained by subtracting the inclinometer reading on the lower part of the spine from the inclinometer reading from the upper part of the
spine. Positive angles represented any angle in the direction of forward flexion away from the vertical.

crests.48 Hence, T12 was identified in the current study by
first locating L4 using the technique described by Lumley48

and then counting up the spinous processes to T12 using
palpation.

A clinical measure for assessing the ROM in flexion, and
extension of the thoracic spine was performed using an
inclinometer.50 The intrarater and interrater reliability of
this measurement have previously been found to be good
to excellent.51,52 Participants were seated on a bench, feet
flat on the floor, and instructed to sit comfortably and
look straight ahead to the wall in front of them. A
gravity-dependent (analogue) bubble inclinometer
(Baseline bubble inclinometer, Fabrication Enterprises
Inc., White Plains, NY, USA) was zeroed on a vertical wall
prior to measuring this neutral seated position. Using the
standard clinical procedure, the cephalic foot of the
inclinometer was placed on the pencil mark on the C7
spinous process.50 This procedure was repeated for the
lower thoracic spine, with the caudal foot of the
inclinometer placed on the pencil mark made for T12.
Both inclinometer angles were recorded, taking care to
minimize parallax error with each measurement, by
ensuring eye level was in the same horizontal plane as the
inclinometer.

First, the thoracic kyphosis measure (in degrees) for this
neutral seated position was obtained by taking the
difference between the 2 inclinometer measurements.
From this natural sitting position and without removing
the inclinometers from their position on the spine,
participants were then asked to bend forward from the
waist as far forward as possible (Fig. 2A). Inclinometer
readings were again taken with the participant in this

position. The result of subtracting the caudal inclinometer
reading from the cephalad inclinometer reading
represented the participant’s maximum thoracic flexion
ROM. To calculate the maximum extension thoracic ROM,
the participant was asked to sit upright, then extend their
thoracic spine as far as possible, taking their head back as
far as comfortable (Fig. 2B). The inclinometer
measurements were made and recorded in the same
manner. Any inclinometer measurement recorded forward
of vertical was a positive angle, and any measure
backward of vertical was recorded as a negative angle. All
measurements were made by a registered and
experienced osteopath.

Ultrasound
As discussed earlier, ultrasound is recommended as a valid
tool in diagnosing the various pathologies of SIS. Hence,
ultrasound was utilized to ensure each participant in both
groups fulfilled the relevant inclusion criteria. To confirm
a participant was suffering from SIS, the ultrasound was
performed by an experienced ultrasonographer on the
affected shoulder of participants in the SIS group and the
shoulder of the matched asymptomatic participant. SIS
was confirmed if any evidence existed of bursitis or any
rotator cuff abnormality, including tears, tendonitis, or
degeneration. The diagnosis of SIS could also be dynamic
if the sonographer noticed signs of complete or partial
blocking of humeral head motion, or bunching of the
bursa and/or tendon at the acromion during shoulder
abduction.53–56 The ultrasound images were then read by
an experienced radiologist and the diagnosis of SIS
confirmed for participants suspected of having SIS and the
absence of SIS confirmed for the healthy participants.
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Statistical Analysis
To estimate the number of participants necessary for this
study, a sample size calculation was performed using the
STATA statistical package (version 13, College Station, TX,
USA). To detect a 5-degree difference in modified Cobb
angles between groups with a standard deviation of 10
degrees (estimated from Katzman et al19 and Fon et al20), it
was determined that 34 participants would be required for
each group to detect a difference in the thoracic posture
measure with a power of 80% and a 5% level of
significance. A target sample size of 40 participants per
group was selected to ensure adequate power.

Descriptive statistics were calculated for participant
characteristics (age, height, and weight), shoulder
disability questionnaires (DASH, SPADI), and pain (visual
analogue scale) scores.

T tests were then used to determine differences in age and
BMI between groups and to compare the mean modified
Cobb angles from the digital radiographic images and the
measures of thoracic ROM from the inclinometer readings
between groups. A linear regression analysis with thoracic
extension as the dependent variable and modified Cobb
angle as the independent variable was performed to
assess whether a participant’s ability to extend their spine
was related to their degree of thoracic kyphosis.

Results
Ninety-one potential participants attended for data
collection following telephone screening. Five of the
potential participants provisionally thought to have SIS
were subsequently deemed not to have SIS because there
was no evidence of SIS on ultrasound. A further 6
participants were not included due to acromio-clavicular
joint abnormalities observed on ultrasound
(acromio-clavicular joint injuries were excluded due to the
potential of the injury being caused by trauma, one of the
exclusion criteria). A further 2 participants (one from the
SIS group and one from the healthy group) were also
excluded on examination of the ultrasound images by the
radiologist, because they were found not to meet the
inclusion criteria. Hence, 78 individuals participated, with
39 asymptomatic individuals (20 females) and 39 (19
females) with SIS (Fig. 3 depicts a flowchart of
recruitment). Age, height, weight, shoulder disability
(DASH and SPADI), and pain scores are reported in
Table 1.

The groups were well matched for age with no significant
differences between groups. Participants with SIS had
significantly higher BMI than those without shoulder
symptoms (mean difference 3.53, 95% CI = 1.49–5.57,
P < .001). Hence, a linear regression was utilized to
assess whether BMI was related to static thoracic
posture. With modified Cobb angle as the dependent
variable and BMI as the independent variable, it was

established there was no significant relationship between
BMI and an individual’s thoracic posture (β = 0.12, 95%
CI −0.33 to 0.58, P = .60, R2 = 0.00). Performing the same
regression analysis but only for participants with SIS
established a negative relationship (β = −0.53, 95% CI =
−1.12 to 0.07, P < .001, R2 = 0.05). That is, as an
individual’s BMI increased, their thoracic kyphosis
decreased.

Comparisons between the SIS and asymptomatic control
groups for thoracic posture from the lateral radiograph,
and thoracic ROM, from the inclinometer measurements,
are listed in Table 2.

There was a statistically significant mean increase (6.2o,
95% CI = 2.0–10.4) in thoracic kyphosis (modified Cobb
angle) in participants with SIS compared with the healthy
controls. Participants with SIS were also significantly less
able to extend their thoracic spines (mean 7.8o, 95% CI =
2.2–13.4) and had decreased mean total thoracic spine
ROM (6.1o, 95% CI = 0.86–11.41) compared with
asymptomatic participants. Only 3 of the 78 participants
were able to move their thoracic spine into extension past
the vertical (ie, there were only 3 negative values for
thoracic extension). Thus, all participants were still in
some degree of flexion when they attempted to extend
their thoracic spines as far as possible (as illustrated in
Fig. 2). The mean thoracic extension value for the SIS
group participants was 24.2o (SD = 13.2), meaning they
were flexed by a mean of 24.2o when they attempted full
extension, whereas the asymptomatic group controls were
flexed by a mean of 16.4o (SD = 11.6) when they
attempted full extension. Hence, the SIS group
participants were less extended (ie, more flexed), on
average, than the asymptomatic group controls when they
tried to extend their thoracic spines as far as possible.

There was a significant association between the modified
Cobb angle and thoracic extension ROM (β = 0.71, 95%
CI = 0.45–0.97, P < .001, R2 = 0.28). That is, as thoracic
kyphosis increased, thoracic spine extension decreased
(positive β denotes an amount of flexion as thoracic
kyphosis angle increased).

Discussion
To the best of the authors’ knowledge, this is the first
study to investigate a possible relationship between
thoracic posture and SIS using the gold standard of a
lateral thoracic spine radiograph for measuring thoracic
posture and a valid diagnosis of SIS by
radiologist-confirmed ultrasonography. The results of this
study indicate that participants with SIS had significantly
greater thoracic kyphosis (6.2o on average, as measured
by modified Cobb angle on radiograph while standing in
a relaxed posture) compared with asymptomatic
participants matched by age, gender, and dominant arm.
Because thoracic kyphosis may be potentially modifiable
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Figure 3.
Flowchart of recruitment.

with physical interventions (such as manual therapy or
exercise), clinicians may consider this in their
management of patients with SIS.

Otoshi et al23 in a sample of 2144 participants over
40 years of age also found a significant relationship
between SIS and participants with increased thoracic
kyphosis.23 Otoshi et al23 used the wall-occiput test to
compare participants’ thoracic kyphosis. This test is
considered positive if a participant is unable to put their
occiput against a wall when their back and heels are
already contacting the wall, but there was no calculation
of an actual angle of kyphosis.23 Theisen et al,6 in a similar

age sample to the current study, did not find a significant
relationship between SIS and static seated thoracic
kyphosis as measured by ultrasound topometry, though
they did find that participants with SIS had significantly
decreased thoracic mobility (a summation of both flexion
and extension measurements) compared with participants
without SIS. Further, their definition of SIS excluded any
rotator cuff lesion and had to involve an abnormality of
the acromion as defined by Bigliani.57 Hence, SIS
participants in the Theisen et al6 study somewhat differed
from participants in the present study. Theisen et al6 also
used ultrasound for their seated static thoracic posture
measure, which the authors reported had not been tested
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Table 1.
Mean Characteristics of Participants With SIS (N = 39)
and Age-, Gender-, and Dominant Arm-Matched Healthy
Control Participants (N = 39)a

Characteristic SIS Group (SD) Control Group (SD)

Age, y 57.1 (11.1) 55.7 (10.6)

Height, cm 170.0 (8.0) 166.8 (9.3)

Weight, kg 84.8 (17.6) 71.9 (13.3)

BMI, kg/m2 29.3 (5.3) 25.7 (3.5)

SPADI, /100 43.3 (11.5) ——

DASH, /100 26.7 (12.5) ——

VAS, average over 4 wk 3.8 (1.8) ——

aBMI = body mass index; DASH = Disabilities of the Arm Shoulder and Hand
questionnaire; SIS = shoulder impingement syndrome; SPADI = Shoulder
Pain and Disability Index questionnaire; VAS = visual analogue scale.

for reliability or validity in measuring posture of the
thoracic spine. It is therefore difficult to compare the
current study’s findings with those of other studies using
participants of similar ages considering the differences in
measurement methods for thoracic kyphosis.

Other previous studies that did not find any relationship
between thoracic kyphosis and SIS22,24,25 used samples
involving participants in their teens, 20s, and 30s. The
current study excluded individuals younger than 40 years
of age, because the presence of SIS is much greater in
individuals older than 40 years,11–13 suggesting a
potentially different etiology of SIS compared with
investigations of SIS in participants of younger ages.

The ability of all participants to extend their thoracic
spine in the current study was shown to decrease as
participants’ modified Cobb angle increased. This was not

unexpected, because when the spine is naturally
positioned in greater flexion for long periods of time, it
may be expected to have more difficulty moving into
extension. Previous studies8,17,18,58 in participants with and
without SIS have also shown decreased shoulder ROM to
be associated with decreased thoracic extension. Perhaps
clinicians should thus consider measuring thoracic
extension in patients with SIS and possibly provide
interventions to increase thoracic extension, though
further research would be needed to determine the
efficacy of such interventions.

Limitations
This was a cross-sectional study investigating posture at 1
point in time; thus, only associations between thoracic
kyphosis and SIS are demonstrated, and findings do not
imply causation. Although it appears that thoracic
kyphosis may be a risk factor for SIS, given this is a
cross-sectional study, it is possible this is not true. Further,
it is unclear whether a greater thoracic kyphosis from a
young age or an increased rate of the development of
thoracic kyphosis would increase the risk for developing
SIS. A large longitudinal study following, initially younger,
people over several decades would be required to confirm
whether increased thoracic kyphosis is indeed a risk
factor for SIS.

Another limitation of this study was the lack of blinding
for the researcher measuring the modified Cobb angle and
for the researcher measuring the thoracic ROM with the
inclinometer. However, the radiologist diagnosing SIS was
blinded to symptomatic status.

Mean BMI significantly differed between groups and might
be hypothesized to affect the inclinometer measurements,
where the instruments are placed on the skin along the
spine. However, it would have been very difficult and
potentially unethical to match participants for BMI.

Table 2.
Mean (SD) Values and T Test Results of Comparisons Between Individuals with SIS (N = 39) and Healthy Age-, Gender-, and
Dominant Arm-Matched Controls (N = 39) for Modified Cobb Angle and Thoracic ROM Measuresa

Measure Group Mean (SD) Mean Difference P 95% CI

SIS 42.2 (10.0)
Modified Cobb angle (degrees)

Control 36.0 (8.5)
6.2 .004 2.0 to 10.4

SIS 24.2 (13.2)
Thoracic Extension (degrees)b

Control 16.4 (11.6)
7.8 .007 2.2 to 13.4

SIS 59.2 (9.2)
Thoracic Flexion (degrees)

Control 57.6 (8.5)
1.7 .41 −2.3 to 5.7

SIS 35.0 (13.1)
Total thoracic ROM (degrees)b

Control 41.2 (10.1)
6.1 .023 0.86 to 11.41

aCI = confidence interval; ROM = range of motion; SIS = shoulder impingement syndrome.
bPositive values for flexion and extension represent some degree of flexion forward of the vertical (negative values would represent extension past the vertical).
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Conclusion
This study has demonstrated an association between
thoracic posture and SIS. Individuals with SIS had greater
thoracic kyphosis and a decreased ability to extend their
thoracic spines compared with matched asymptomatic
individuals. Longitudinal studies are required to determine
whether thoracic kyphosis is a cause or effect of having
SIS. These results suggest that treatment protocols for SIS
should be investigated that address thoracic spine
kyphosis and thoracic extension ROM in addition to
treating the shoulder joint.
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