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Acute Effects of Posture Shirts on Rounded-Shoulder  
and Forward-Head Posture in College Students

John Manor, Elizabeth Hibberd, Meredith Petschauer, Joseph Myers

Context: Rounded-shoulder and forward-head posture can be contributing factors to shoulder pain. Corrective techniques 
such as manual therapy and exercise have been shown to improve these altered postures, but there is little evidence that 
corrective garments such as posture shirts can alter posture. Objectives: To determine the acute effects of corrective posture-
shirt use on rounded-shoulder and forward-head posture in asymptomatic college students. Design: Repeated-measures 
intervention study with counterbalanced conditions. Setting: Research laboratory. Participants: 24 members of the general 
student body of a university, 18–25 y old, with a forward shoulder angle (FSA) >52° and no history of upper-extremity 
surgery, scoliosis, active shoulder pain, or shoulder pain in the previous 3 mo that restricted participation for 3 consecu-
tive days. Interventions: Photographic posture assessment under a control condition, under a sham or treatment condition 
(counterbalanced), under another control condition, and treatment or sham. Main Outcome Measures: FSA and forward 
head angle (FHA) calculated from a lateral photograph. Results: FSA decreased relative to the control condition while 
participants wore the sham shirt (P = .029) but not the corrective posture shirt (P = 1.00). FHA was unchanged between 
groups (P = .371). Conclusions: Application of a corrective posture shirt did not acutely alter FSA or FHA, while applica-
tion of a sham shirt may decrease FSA at rest.
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Shoulder injuries are common throughout the col-
lege student population, with some estimates as high as 
35%.1,2 In addition, shoulder injuries account for 8% 
to 20% of all sport-related injuries.3,4 Many shoulder 
injuries are chronic in nature and may be classified as 
overuse injuries such as shoulder impingement syndrome, 
myofascial pain, or thoracic outlet syndrome.5–7 These 
injuries have been partially attributed in the literature to 
rounded-shoulder posture, forward-head posture, muscle 
imbalance, and altered scapular kinematics.8–12

Rounded-shoulder posture has been linked to an 
increase in scapular anterior tipping, internal rotation, 
and protraction, as well as a decrease in upward rota-
tion.11,13–15 These changes in shoulder posture have been 
associated with shoulder pathology such as impinge-
ment syndrome.16–18 In addition, persons with rounded-
shoulder posture have been shown to exhibit an increased 
incidence of interscapular pain.5 Rounded-shoulder 
posture may be the result of a combination of altered 
scapular kinematics and/or muscle imbalance,11,18,19 and 
may be seen clinically as abnormal scapular orientations 
(scapular internal/external rotation, upward/downward 
rotation, and anterior/posterior tipping).11,14,16 These 
abnormal orientations may be an attempt to minimize 

pain in a symptomatic shoulder and may result from 
muscle imbalances.14,20 Tightness or overactivity of the 
upper trapezius and pectoralis minor muscles combined 
with weakness or underactivity of the lower trapezius 
and rhomboid muscles of the posterior shoulder girdle 
may manifest as a relative protraction, anterior tipping, 
or downward rotation of the shoulder.11,14,21–23 Similarly, 
muscle weakness in the posterior shoulder girdle and cer-
vical spine can contribute to an anterior displacement of 
the skull, resulting in forward-head posture.23 The muscle 
imbalances seen in both conditions may result in static 
changes to shoulder or head position, that is, rounded-
shoulder and forward-head posture.23,24

With rounded-shoulder posture being linked to 
shoulder pathology and its association with forward-
head posture, clinicians have sought ways to correct 
these abnormalities.21,25–27 Many different means of 
posture correction have been examined in the literature, 
including stretching of overactive or tight structures, 
strengthening of weak or lengthened structures, and the 
use of manual therapy.25–28 Recent literature by Cole 
et al29 has also shown that the use of external appli-
ances in the form of a posture brace can acutely correct 
rounded-shoulder posture and alter muscle activation. 
However, the external brace used by Cole et al,29 as 
it is designed to physically manipulate the shoulder 
girdle by using external adjustable straps, is only rec-
ommended by the manufacturer to be worn for limited 
amounts of time. A less manipulative posture shirt 
(Alignmed, Santa Ana, CA) has been recently released 
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that is designed to improve rounded-shoulder posture 
through the use of specialized neural bands that are 
incorporated into the shirt.30 These bands extend across 
the superior shoulder girdle from the pectorals to the 
spine. The neural bands are designed not to physically 
manipulate the shoulder girdle but to improve posture 
through increased proprioception and increased muscle 
activation throughout the shoulder girdle30,31; however, 
there is little published evidence in favor of or against  
their efficacy.

Like the posture braces, which have been shown 
effective at altering posture and muscle activation during 
exercise,29 the posture shirts have been used anecdotally 
in conjunction with therapeutic exercise. However, there 
have been no studies evaluating them in this manner. 
Therefore, the purpose of this study was to determine if 
application of the corrective posture shirt, as compared 
with a sham shirt and control (no-shirt) condition, had 
an acute effect on rounded-shoulder or forward-head 
posture in college students with preexisting rounded-
shoulder posture. In this study, rounded-shoulder and 
forward-head postures were estimated by measuring 
the participants’ forward shoulder angle (FSA) and 
forward head angle (FHA), respectively.11 Clinically, 
if excessive rounded-shoulder posture can be acutely 
corrected through the use of posture shirts, it may be 
possible to reduce the incidence of shoulder pain in 
symptomatic individuals.8 It may also prove a useful 
adjunct to current treatments by providing temporary 
relief for sufferers of shoulder pain while other rehabili-
tative techniques take longer to be effective. If effective, 
posture shirts could be worn in conjunction with tradi-
tional therapies such as rehabilitation exercises as an  
additive benefit.

Methods

Design

A repeated-measures intervention study with counterbal-
anced conditions was used to determine how a posture 
shirt changed FSA and FHA compared with both control 
and sham conditions.

Participants 

Twenty-four participants with rounded-shoulder posture, 
defined as having an FSA greater than 52°,11 were identi-
fied through a screening process of 49 individuals. All 
participants were recruited from the general student-body 
population at a large university and were 18 to 25 years 
old. Final analysis included 12 men (age 20.4 ± 1.5 y, 
height 181.8 ± 7.9 cm, weight 84.7 ± 10.1 kg) and 12 
women (age 21.2 ± 1.9 y, height 163.8 ± 7.5 cm, weight 
63.7 ± 10.0 kg) (Table 1). Participants were excluded 
from the study if they had a history of upper-extremity 
surgery, scoliosis, active shoulder pain, or shoulder pain 
in the last 3 months that restricted activity for more than 
3 consecutive days.

Procedures

All participants underwent screening to identify excessive 
forward-shoulder posture. Before screening, informed 
consent was obtained with a university institutional 
review board–approved form. Participants completed a 
photographic posture screening to identify their FSA. The 
screening method consisted of the participant standing in 
front of a scaled backdrop 4 ft (1.2 m) away from a tripod-
mounted camera. Three reflective markers were placed 
on each participant: on the spinous process of the seventh 
cervical vertebra (C7), on the most anterior border of the 
acromion process, and on the tragus of the dominant side 
of the participant’s body (Figure 1). The sites used for the 
reflective markers were lightly abraded and cleaned with 
alcohol, and then the reflective markers were adhered to 
the participant’s skin with double-sided tape. All markers 
on every participant were placed by the same clinician 
to ensure identical placement. After attachment of the 
markers, and using the participant-positioning protocol 
described by Thigpen et al,11 participants were instructed 
to touch their toes and reach overhead 3 times and then 
stand in their normal posture while staring at a fixed 
point on the wall in front of them. Once the participant 
was positioned, a high-definition lateral photograph was 
taken with a Canon PowerShot SD1000 digital camera 
(Canon USA Inc, Lake Success, NY). This procedure was 
repeated 3 times, with 3 photographs used for calculation 
of FSA and FHA, although the FHA data were not used 
as an inclusion criterion for this study.

Screening photographs were analyzed using the 
angle-calculation function of ImageJ software (National 
Institutes of Health, Bethesda, MD) for analysis. FSA 
and FHA, defined as the angle formed between a verti-
cal line through the marker on the spinous process at 
C7 and the reflective marker on the acromion process 
or tragus, respectively,11 were calculated for each pho-
tograph and averaged to determine participant eligibility 
(Figure 1). The measurement of static posture and the 
minimum qualifying angle for study participation were 
first described by Thigpen et al,11 where in a screening 
of 310 individuals, an FSA at or above 52° was found 
to be greater than 1 SD above the average and therefore 
abnormal. During pilot testing for this study, measure-
ment of FSA and FHA was shown to be reliable (intra-
class correlation coefficient [ICC3,1] = .99, standard error 
of the mean = 0.23°, minimum detectable difference = 
0.78°). This same manner of data collection was used 

Table 1 Participant Demographic Information

Men Women

Number of participants 12 12

Age 20.4 ± 1.5 21.2 ± 1.9

Height 181.8 ± 7.9 163.8 ± 7.5

Weight 84.7 ± 10.1 63.7 ± 10.0
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during testing, with those data used in statistical analysis 
of FSA and FHA.

On qualifying for continuation in the study with a suf-
ficient FSA, participants were called back to the research 
laboratory for additional posture testing. Posture-testing 
procedures were identical to the screening process. Partici-
pants completed 6 posture assessments under 3 conditions: 
first under a control condition with no shirt, second under 
a test condition (posture shirt or sham shirt), third under 
another control (no shirt) condition, and finally under the 
other test condition, which was counterbalanced to the 
first. The posture shirt is a form-fitting polyester-blend shirt 
with specially designed “neural bands” that run from the 
clavicle across the shoulder girdle to the posterior base of 
the shirt; it is designed to encourage wearers to self-correct 
their posture (Figure 2). The sham shirt (Under Armour, 
Baltimore, MD) was not designed to provide posture cor-
rection.31 It was chosen as an analog to the posture shirt, as 
it was form-fitting and made of a similar polyester blend 
(Figure 2). Both the sham shirt and the posture shirt were 
fitted according to manufacturer recommendations using a 
circumferential measurement of the participant’s chest. This 
measurement was compared with sizing charts from the 
respective manufacturer to select the appropriate shirt size. 
Both posture shirt and sham shirt were worn for a maximum 
of 5 minutes each during testing. The control conditions 
involved the participant wearing no shirt (men) or a tank top 
or sports bra (women). The reflective marker on the acro-
mion process was removed and replaced to accommodate 
for the conditions requiring a shirt. The marker replacement 
was accomplished by palpating the most anterior border of 
the acromion process, and these markers were removed and 
replaced by the same clinician who performed the original 
marker placement on every participant.

Statistical Analysis

A 1-way repeated-measures ANOVA was run with 1 
within-subject factor (condition) to compare FSAs 

between conditions (posture shirt, sham shirt) and their 
preceding control condition. Likewise, a 1-way repeated-
measures ANOVA was run with 1 within-subject factor 
(condition) to compare FHAs between conditions. Post 
hoc analyses with a Bonferroni correction were used 
to assess pairwise comparisons of test conditions. An a 
priori alpha level of .05 was set for all comparisons, and 
all analyses were run using SPSS for Windows (version 
21.0, SPSS Inc, Chicago, IL).

Results
A statistically significant difference was found between 
posture-analysis conditions for the FSA (F3,69 = 3.627, 
P = .019) (Table 2). Post hoc testing revealed that 
participants wearing the sham shirts demonstrated a 
decrease of 2.40° ± 0.77° in FSA between the sham-shirt 
condition and its preceding control condition (P = .029, 
Cohen effect size [d] = 1.49) (Table 3). There was no 
significant decrease in FSA when comparing the posture 
shirt with its preceding control condition (P = 1.00, d = 
0.12) or between the 2 control conditions (P = 1.00, d 
= 0.28) (Table 3). No significant differences were found 
between conditions for measurements of FHA (F3,69 = 
1.062, P = .371).

Discussion
There were no statistically significant findings for the 
corrective posture shirts with regard to FSA or FHA. 
This suggests that the posture shirts do not acutely alter 
standing forward-shoulder or forward-head posture in 
any significant fashion. However, the only study in the 
current literature on external posture appliances focused 
on posture braces and not on posture shirts.29 The primary 
difference between posture braces and posture shirts is 
that the posture brace has external strapping that is used 
to mechanically retract the scapula, whereas the posture 
shirt has straps incorporated into the body of the shirt 
that cannot be adjusted.30 Therefore, a comparison with 
literature on posture braces is the closest analog available. 

Figure 1 — Marker placement with forward shoulder angle 
(Θ1) and forward head angle (Θ2) assessment overlay.

Figure 2 — Participant wearing (left) sham shirt and (right) 
posture shirt.
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Cole et al29 assessed posture via FSA and muscle activa-
tion through electromyographic (EMG) analysis while 
participants wore a posture brace under various condi-
tions. They demonstrated a significant decrease in FSA 
and a change in EMG activity for select muscles during 
rehabilitation exercises while participants wore both a 
sham brace and a treatment brace as compared with a 
control (no-brace) condition.29 As the sham application 
of the posture brace included the manipulative straps 
being placed without tension, it was the closest analog 
to the posture shirt. Cole et al29 found that an improper 
application of the brace still resulted in decreased FSA 
and increases in EMG activity, but not as significant as 
the properly applied straps. This suggests that the strap-
ping procedures may not be necessary for changes in 
muscle activation or posture to occur and that a change 
in proprioception may have resulted from the mechani-
cal compression of the shirt,29 similar to the treatment 
condition (posture shirt) used in this study. However, 
this study was unable to reproduce the results of Cole et 
al.29 In addition, this study did not evaluate EMG activity 
during exercise or other motion, making a comparison 
with the EMG results of Cole et al29 impossible.

The lack of significant change in FSA while wear-
ing the posture shirt and the significant change in FSA 
while wearing the sham shirt found in this study may 
be due to the differences in construction of the posture 
shirt and sham shirt as compared with the posture 
brace described by Cole et al.29 The lack of adjustable 
mechanical compression in the posture shirt may have 
resulted in decreased acute effectiveness and could 
explain the lack of significant results from the posture 
shirts in this study. The sham shirts, though, do not 
incorporate neural bands of any kind into the shirt. 
Instead, and anecdotally, the sham shirts were reported 
by participants to be significantly more restrictive than 
the posture shirt, potentially resulting in increased 
mechanical compression of the shoulder girdle relative 

to the posture shirt (Figure 2). This apparent difference 
in fit was not formally documented and may represent a 
source of error in the study design. Attempts to control 
these limitations were made through the use of counter-
balancing, by having the shirts fit by a clinician trained 
in the application of external devices such as braces, 
and by fitting both shirts according to manufacturer’s 
recommendations.

While there were no significant changes while wear-
ing a posture shirt, the sham shirt was found to decrease 
FSA an average of 2.40° compared with the preceding 
control condition (Figure 3). This acute change in static 
posture was not associated with a corresponding decrease 
in FHA, suggesting that manually correcting FSA may 
not affect FHA. One explanation for the decrease in FSA 
may lie in the difference in construction and fit of the 
sham shirts relative to the posture shirts as reported by the 
participants. Ideal shoulder posture has been described to 
include an FSA equal to or less than 22°.11 In this study, 
the average reduction of 2.4° represents an 8% reduction 
in FSA in the direction of ideal posture. Such a reduction 
in FSA may help reduce rounded-shoulder posture and 
may decrease a contributing factor to shoulder pain.5,13 
This effect is bolstered by the moderate to high effect 
sizes. However, these results may be dampened by the 
relatively large standard deviation and relatively small 
sample size in this study.

One of the limitations of this study is that participants 
may have self-corrected their posture by simply being 
aware that they were participating in a posture-related 
study, despite being given no verbal cuing during testing. 
This is of particular importance to clinicians, as instruc-
tion and verbal cuing are consistently used when training 
a patient to perform rehabilitative exercises correctly.32 
The lack of verbal cuing in this study may provide addi-
tional insight as to why no significant results were found.

Another limitation of this study is that the shirts were 
worn for a maximum of 5 minutes at a time, during which 

Table 2 Head- and Shoulder-Angle Measurements, Mean ± SD

Control 1 Intervention 1 (sham) Control 2 Intervention 2 (posture shirt)

Forward shoulder angle (°) 57.8 ± 8.1 55.8 ± 8.2* 58.3 ± 7.7 58.1 ± 8.4

Forward head angle (°) 51.9 ± 1.5 51.6 ± 1.5 52.2 ± 1.5 51.7 ± 1.6

*Significant decrease in forward shoulder angle during sham condition relative to controls and posture shirt.

Table 3 Post Hoc Testing of Forward Shoulder Angle 

95% CI

Mean difference Standard error Lower Upper P ES

Sham condition vs sham control 2.40°* 0.77° 0.18° 4.63° .029* 1.49

Intervention (posture shirt) vs intervention control 0.20° 0.80° –2.11° 2.51° 1.00 0.12

Sham control vs intervention control 0.45° 0.71° –2.5° 1.61° 1.00 0.28

Abbreviations: CI, confidence interval; ES, effect size.

*Significant findings for reduction in forward shoulder angle during testing.
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posture was assessed. These shirts are generally designed 
and recommended for wear up to 12 consecutive hours30; 
however, that was not assessed in this study.

Of note, based on a review of both manufacturers’ 
Web sites, the sham shirts are typically 50% less expen-
sive than a comparable posture shirt.30,31 This may provide 
a cost-effective alternative for patients who need static 
posture correction. To confirm their usefulness, further 
study of both posture shirts and compression shirts, such 
as the one used in this study, is necessary, particularly in 
painful populations who may benefit more significantly 
from changes in shoulder posture.

This study is a preliminary assessment of the acute 
effects of posture-shirt use on FSA and FHA, postural 
abnormalities that can contribute to shoulder and neck 
pain in individuals with rounded-shoulder posture.5,8,9 
Additional studies may focus on the use of posture shirts 
during functional tasks, specifically concentrating on 
their effect on muscle activation and movement patterns. 
Those studies may focus on the use of posture shirts as 
an adjunct to traditional therapies by improving muscle 
function during rehabilitation exercises, in combination 
with verbal cuing, or as a palliative treatment for people 
with active shoulder pain, none of which was the focus 
of this study.

Conclusion
Being that this study shows no conclusive evidence 
linking posture-shirt use to acute reductions in forward 
shoulder or forward head angle, further study is needed 
to substantiate or refute the use of posture shirts as a 
viable clinical tool to reduce factors related to rounded-
shoulder posture. In addition, should noncorrective shirts 
be found to consistently reduce static forward shoulder 
angle, they may prove to be a more economical solution 
than corrective posture shirts.
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