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Abstract

Background and aims: The concept of bad posture being
a dominant driver of pain is commonly held belief in the
society. This may explain the significant attention sup-
portive clothing such as posture-correcting shirts has
recently gained in Scandinavia and the USA. The aim
of this scoping review was to present an overview and
synthesis of the available evidence for the use of posture-
correcting shirts aimed at reducing pain or postural dis-
comfort and optimising function/posture.

Methods: A systematic search was conducted for litera-
ture investigating the effect of posture-correcting shirts
on musculoskeletal pain or function. PubMed, Embase,
CINAHL, PEDro and the Cochrane Library were searched
for relevant literature. Results of the searches were eval-
uated by two independent reviewers in three separate
steps based on title, abstract and full text. For data syn-
thesis, the population, intervention, comparator and
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outcome were extracted. The quality of the literature
was evaluated using the Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies and
the risk of bias was assessed using the Risk Of Bias In
Non-randomized Studies — of Interventions (ROBINS-I)
assessment tool or the RoB 2.0 tool for individually ran-
domized, parallel group trials. The overall confidence in
the literature was determined using the Grading of Rec-
ommendations Assessment, Development and Evalua-
tion (GRADE).

Results: A total of 136 articles were identified and six of
these were included in the review. These studies were
heterogeneous with regards to aims, outcomes and
methods, presenting contrasting results. The overall find-
ings were that posture-correcting shirts change posture
and subjectively have a positive effect on discomfort,
energy levels and productivity. The quality of the included
literature was poor to fair with only one study being of
good quality. The risk of bias was serious or critical for
the included studies. Overall, this resulted in very low
confidence in available evidence. An important limitation
of all studies was that they were conducted in pain-free
individuals.

Conclusions: The contrasting findings and the low quality
of current literature, questions the intended effect of
posture-correcting shirts and whether the changes it
creates are in fact useful for clinical practice. Moreover, the
findings are contrasted by the available evidence regard-
ing posture and pain with a particular focus on whether
this management strategy may have a detrimental effect
on people living with musculoskeletal pain. A major limi-
tation to the existing literature on the effect of posture-
correcting shirts is that no studies have investigated their
effect in clinical populations.

Implications: Based on the available literature and the
major limitation of no studies investigating clinical
populations, there is no good quality evidence to support
recommendation of posture-correcting shirts as a man-
agement strategy for musculoskeletal pain. Promotion of

© 2019 Scandinavian Association for the Study of Pain. Published by Walter de Gruyter GmbH, Berlin/Boston. All rights reserved.
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this product may reinforce the inaccurate and unhelpful
message that poor posture leads to pain. The efficacy of
such garments should be tested in clinical populations
and not only in pain-free individuals, to assess whether
there is any meaningful benefit of this management
approach. Until then, the use of posture-correcting shirts
for musculoskeletal pain is not supported by current
evidence.

Keywords: posture-correcting shirt; musculoskeletal

pain; health information.

1 Introduction

Insociety, thereis a pervasive biomedical belief that spinal
pain is caused and maintained by a biomedical fault [1]
and that interventions that correct such fault would lead
to symptom resolution. One commonly held belief is the
idea of posture being a dominant driver of pain [2], and
this is commonly reinforced by many healthcare profes-
sionals [3]. In contrast, current evidence, ranging from
adolescents to adult populations [4-7] does not support
these beliefs. In fact, there is a growing body of evidence
demonstrating only weak associations between posture
and musculoskeletal pain conditions such as low back
pain (LBP) [8, 9]. Musculoskeletal pain is multidimen-
sional in nature [10-13] where a nociceptive stimuli from
somatic structures can only explain part of the pain expe-
rience which can be described as a response to a sense
of threat to the body [11-13]. In spite of this knowledge,
a biomedical focus is common, in particular postural
advice [3, 14] and the use of passive gadgets to correct
posture, such as the use of posture-correcting shirts
for the self-management of musculoskeletal pain has
increased in popularity, particularly in Scandinavia and
the USA. Professionals recommending posture-correcting
shirts claim that the shirts facilitate optimal posture and
thereby create favourable loading of the spine and the
surrounding peripheral joints. Such claims contrast the
available evidence.

The translation of health-related information to the
public through the media can influence population-
based beliefs and behaviours relating to LBP [15]. For
example, a mass media campaign in Australia induced
positive changes in both community and physicians’
beliefs about back pain, as well as a decline in number
of LBP-related worker’s compensation claims [16].
However, misconceptions about spinal health and pain
continue to exist; in part because people often encoun-
ter less-evidence based information on social media and
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other platforms. Recent calls for mass media campaigns
targeting LBP misconceptions for instance, compete with
existing marketing campaigns that promote low value
interventions [17]. From a patient perspective, solutions
that are simple, easy to understand, aligned with tradi-
tional biomedical views, and that require aminimal effort,
are understandably appealing. Therefore, it is critical
that public claims relating to musculoskeletal pain are
evidence-based, clear, and in the public’s best interest.
The apparent mismatch between the alleged effect of
posture correcting clothing and the available evidence
warrants an investigation of whether there is any basis
for such claims.

The purpose of this scoping review is to present an
overview of the available evidence for the use of posture-
correcting shirts to reduce pain, optimise function and/or
correct posture. The results from the available literature
will be synthesized and discussed. Particular focus will
be on the relationship between posture and pain and the
potential implications of recommending the use of pos-
ture-correcting clothing for managing musculoskeletal
pain and improving function.

2 Methods

2.1 Literature search

Initially, a free-text search was used online to identify syn-
onyms that could later on be used in the search matrix.
The final search strategy was then designed with the assis-
tance of an experienced librarian. The literature search
was conducted in the period April — May 2018 on PubMed,
Embase, CINAHL, PEDro and the Cochrane Library to
identify relevant articles. This consisted of a comprehen-
sive strategy where indexed terms were combined with
free text with four main components: (1) Posture shirt,
(2) Alignment shirt (3) Dynamic elastic garment and
(4) Posture correcting. In the following segments, these
will collectively be referred to as posture-correcting
shirts. The results and the full search strategy are avail-
able in Table 1 but the protocol was not published prior
to commencing this work. In an effort to be as inclusive
as possible, the search included gray literature through
the following sources: conference proceedings, websites
from Intelliskin and Alignmed and by investigating the
reference list of all included studies. Two independent
reviewers (TR and SIM) conducted the search and screen-
ing of eligible articles. The reviewers dealt with any disa-
greement or uncertainty by discussion until consensus
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Table 1: Overview of the search strategy and MESH terms used for identifying relevant research articles for this scoping review.

Number  Search terms Results Database
PubMed Embase CINAHL PEDro Cochrane Total
1 “Posture shirt” OR “postural shirt” OR Total hits 29 48 9 2 5 91
“posture shirts” OR “postural shirts” OR Included abstracts 4 3 4 0 14
“postural shirt” OR “alignment shirt” OR  Included articles 4 3 4 0 0 14
(posture AND shirt)
2 “Dynamic elastic garment” OR “Dynamic Total hits 17 0 0 0 25
elastic garments” OR (“Dynamic” AND Included abstracts 1 1 0 0 0 2
“elastic” AND “garment’) Included articles 1 1 0 0 0 2
3 (((“compression garments” Total hits 8 5 0 15
OR “compression garment” OR Included abstracts 4 0 1 1 10
(“compression” AND “garments™) OR Included articles 1 1 0 2
(“compression” AND “garment™))) AND
“Clothing” [Mesh])) AND shirt
4 “Posture-cueing shirt” OR “Posture- Total hits 0 1 0 0 3
cueing AND shirt” Included abstracts 1 0 1 0 0 2
Included articles 1 0 1 0 0 2

The table shows the total number of items found within each database (number of hits) and the relevant abstracts and articles that were

included after a screening process.

was reached. In case consensus could not be reached, the
third reviewer (SWC) had the final deciding vote.

2.2 Eligibility criteria

The inclusion criteria were as follows:

1. Published in English, Danish, Norwegian, Swedish or
German

2. The study described that the shirt was intended to
correct posture

3. Study described that the shirt was intended to pre-
vent, or manage or improve musculoskeletal pain

4, Study described that the shirt was intended to
prevent, or manage, or improve musculoskeletal
function

The variables of particular interest were musculoskel-
etal pain and function, irrespective of whether the study
population was with or without pain at inclusion. There-
fore, we searched for studies that investigated the effect
of posture-correcting shirts in both clinical and experi-
mental settings. Acknowledging that no similar reviews
have been performed, studies using both validated and
non-validated assessment methods for these outcomes
were included in the review. This included subjective
measures of pain/discomfort and function. Excluded
studies were those in which the effect of a posture shirt

was not measured on a musculoskeletal component.
Non-peer reviewed studies were not included in the
final overview.

2.3 Screening process

The screening process was conducted independently by
two group members (TR and SIM). The first step consisted
of evaluating the titles and removing those studies where
eligibility could be determined. In the second step, the
reviewers independently read the abstracts and removed
duplicates and studies that were not eligible. The remain-
ing studies were included in the final synthesis. In case
of any disagreement between the two reviewers, a third
group member (SWC) took the final decision regarding the
eligibility of a study.

2.4 Study quality

The Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies [18] was used to determine the
quality of the included studies. Two independent review-
ers (TR and SIM) independently evaluated the quality of
the included studies and afterwards compared their find-
ings. In case of a disagreement they could not resolve, the
third reviewer (SWC) had the final vote.
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2.5 Risk of bias

Based on study design, the risk of bias was assessed by two
independent reviewers (TR and SIM), using the Risk Of Bias
In Non-randomized Studies — of Interventions (ROBINS-I)
assessment tool [19] or the RoB 2.0 tool for individually ran-
domized, parallel group trials [20]. Any differences in their
assessment were resolved by the third reviewer (SWC).

2.6 Data synthesis and overall confidence in
the available literature

The population, intervention, comparator and outcome
(PICO) were extracted and plotted into a table by the primary
author (TSP) to enable a synthesis of the main findings from
the included studies. The overall confidence in the evidence
supporting the use of posture-correcting shirts of improving
pain and function was determined by using the Grading of
Recommendations Assessment, Development and Evalu-
ation (GRADE) [21]. Here, two independent reviewers (TSP
and SIM) assessed the included studies; and any disagree-
ment was solved by a third group member (SWC).

3 Results

3.1 Included studies from the screening
process

In total, 136 articles were found of which 111 were excluded
during the first step of the screening process based on

136 published articles
found

Screening of relevance \:> 111 articles excluded
based on title

U

25 abstracts included
for further screening

4

( 6 articles included in ‘
the final review

‘ ':> [12 dup]icatesexcluded] |:> ‘ 8 abstracts excluded

DE GRUYTER

the title. After removing articles based on abstract and
duplicates, six scientific articles that could be included
in the overview remained. The flowchart as suggested
by PRISMA, showing the screening process can be seen
in Fig. 1. An overview of the included studies can be seen
in Table 2. All of the included studies were conducted on
pain-free subjects only and were heterogeneous in terms
of how outcomes for pain and function were measured.

3.2 Study quality and risk of bias

The quality of the included studies ranged from poor [22,
23], to fair [24-26] to good [27] (Table 3). The risk of bias
was considered serious [23-26], critical [22] or with some
concerns [27] (Table 4).

3.3 Data synthesis and overall confidence in
the available literature

The outcomes of interest, pain and function were meas-
ured in a heterogeneous manner. Pain was not measured in
any of the included studies but, discomfort was measured
in one study [22]. Function was measured as internal rota-
tion speed of the shoulder [24], handgrip strength and pos-
tural fatigue [23], activity of axioscapular muscles [27] and
position of head, shoulder or scapula [23, 25, 26]. For pain,
the evidence was downgraded based on study design (-1),
risk of bias (-2), indirectness (-1) and imprecision (-2). For
function, the evidence was downgraded for study design
(-1), risk of bias (-2), inconsistency (-1), indirectness (-2)

.

]

Fig. 1: Flow diagram illustrating the process of identifying the available literature.
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Table 2: An overview of the included studies demonstrating the population included, the Intervention, what the intervention was compared
with and what outcomes were used in the study.

Author

Population

Intervention

Comparator

Outcome

Results

Zappala et al. [24]

Decker et al. [23]

Manor et al. [25]

Cipriani et al. [22]

Healthy males
and females
(n=9)

Healthy males
and females
(n=96)

Healthy males
and females
(n=24)

Healthy male
and female
cyclists (n=20)

A postural-
correcting t-shirt
(Single session,
single tennis
serve)

A dynamic elastic
posture t-shirt
(4-week cohort
study)

A corrective
posture shirt

A posture
correcting shirt

A standard
tennis t-shirt
(non-randomized
crossover trial)

None

A sham shirt

None

- The speed on internal
rotation of the shoulder
during a tennis serve
measured with three
dimensional kinematic
analysis

- Disability measured
with the Disabilities of
the Arm, Shoulder and
Hand (DASH) outcome
questionnaire

- Posture measured with
the double square
method and static
digital photo at:

— Forward shoulder
— Head position
— Thoracic kyphosis

- Handgrip strength
measured with a hand-
held dynamometer

- Lung capacity
measured with a
spirometer

- Postural- and muscular
fatigue measured with
avisual analogue scale

— A forward shoulder
and head angle was
measured with a
photographic posture
assessment

During aride:

- Self-perceived effect on:

— Posture

- Fatigue,

- Discomfort

- Breathing
During recovery:

- Self-perceived effect on:

— Posture

- Discomfort

- Breathing

- Feeling of tension

- Recovery after ride
All measurements were
done with a custom-made
questionnaire ranging
between -3 (substantial
negative influence) to
+3 (substantial positive
influence)

Higher internal
rotation speed
using a postural
correcting t-shirt
(p<0.09)?

An improvement
forward shoulder
and head
posture, thoracic
kyphosis and grip
strength. Reduced
postural and
muscular fatigue
and increased
energy levels

and productivity
(p<0.05)

A decrease in
forward shoulder
angle using the
sham shirt. No
effect of corrective
posture shirt
Self-perceived
positive experience
during ride but a
greater positive
experience during
recovery
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Table 2 (continued)
Author Population Intervention Comparator Outcome Results

Cole etal. [27] Healthy male A compression

and female shirt with strap
overhead tension
athletes

(n=38)

A compression
shirt without
strap tension

Decreased forward
shoulder angle
compared with
control shirt
Normlized EMG:

— Flexion: Increased

— Head and shoulder
angles were measured
with lateral-view digital
photographs.

— Normalized EMG
measures of upper-,

medial and lower activity for LT with
trapezius (upper, medial and without strap
and lower) and serratus tension

anterior activity during - Extension:
isometric contractions Decreased UT and
during four exercises MT activity with
and two glenohumeral and without strap
motions tension

—Y’s: Increased LT
activity with and
without strap

tension
Gascon et al. [26] Healthy active Posture correcting A generic — A comparison of scapular The posture
females (n=40) compression performance positioning using the correcting garment
garment garment posture correcting caused an

increased retraction
and posterior tilt

of the scapula
(p<0.05)

garment or a generic
garment as measured
with an electromagnetic
tracking system

The results from each respective study are demonstrated in the column to the far right.
2Authors set the level of significance to p<0.1 on the premise that it was an exploratory study.

and imprecision (-1) (Table 5). Therefore, there is very low
overall confidence that posture-correcting shirts are effec-
tive for reducing pain and improving function.

4 Discussion

This scoping review is the first overview of the available
evidence on whether posture-correcting shirts can reduce
musculoskeletal pain and improve function. A systematic
literature search resulted in the inclusion of six studies of
varying quality (from poor to good) and overall serious risk of
bias. In general, the included studies demonstrated results
in favor of the posture-correcting shirts for improving pain
and function. However, in considering the study designs,
the risk of hias as well as the inconsistency, inderectness
and imprecision of the outome measures the overall con-
fidence in these findings was very low, meaning that the
true effect in clinical populations is potentally very different
from the reported effects. These findings and their impli-
cations for clinical practice are discussed in the following
sections with focus on current evidence of the relationship

between spinal posture and pain. Lastly, based on the find-
ings of this review, we discuss whether reccomendations for
use of posture-correcting shirts could/should be made.

4.1 What do posture-correcting shirts do
and can they positively influence pain or
function?

The current review indicates that there is no good quality
evidence to support the use of posture-correcting shirts
to influence pain or function. The key reason for that is
the lack of evidence from studies in people with pain; all
the included studies were performed on healthy, asympto-
matic subjects (Table 3). Thus, there exists no data in the
included literature which suggests a meaningful effect on
pain in any cohort with a painful condition.

The minimal requirements for any chosen treatment
for any given musculoskeletal pain problem are that they
are targeted against the suggested underlying driver of
the pain condition [28]. A common theme in the studies
included here, is that the posture-correcting shirts suc-
cessfully changed aspects of upright posture as seen

Brought to you by | Aalborg University Library
Authenticated
Download Date | 10/24/19 10:21 AM



665

Palsson et al.: Posture-correcting shirts for musculoskeletal pain

DE GRUYTER

1neq

auIWIalap Jouue)
X

a)qeandde joN

auIWIdldp Jouue)

X

Qulwialap jouue)
aulwialap jouue)
X

X

poos

a|qeandde joN

aujWIdap Jouur)

X

X

1004

X

X
Qulwialap jouue)

X

X

1eq

a)qeandde joN

auIWIdlap Jouue)

X

X

1004

a)qeandde joN

aulwialap jouue)
X
X

X

leq

a|qeandde joN

aUIWIdIAp Jouur)

X

>

X

Ameng
¢(S)awo021n0 pue (s)ainsodxa usamiaq
diysuoije)al ayj uo pedwi 119y} 1oy Ajjeaiisiiels pajsnipe
pue painseaw sa)qelieA Suipunojuod |eijuajod Asy a1 T
$559] 10 %07 duljdaseq Ja)ye dn-mo])0) 01 SSO) SBMW €T
;sjuedpiyed jo
snje}s ainsodxa ay} 0} papul)q SI0SSISSE dW0IIN0 3y} IS "TT
;syuedpiyed Apnis e ssoloe
Ajjuaisisuod pajuswa)dwi pue ‘sjqer)al ‘pleA ‘paulyap
Aj1ea)d (sa)qeriea Juapuadap) Sainseaw awodIno ay3 aldpm ‘T T
£9WI} J9A0 9IUO UBY) dI0W PASSISSE (S)ainsodxa ayl sep "0T
;sjueddipied Apnis e ssosdoe Ajjuslsisuod
pajuawsa)dwi pue ‘d)qeljal ‘pijea ‘paulyap Alies)d
(se1qelien juapuadapul) sainseaw ainsodxa ay3 aIIM 6
:(31qelIeA SNONUIIUOD SB paInseaw
a.nsodxa 10 ‘@unsodxa Jo S911089)ed *§*9) 9W0IIN0 3y} 0}
pa3le|al Se 9Insodxa a3 JO S|9A3] JuIRYIp dulwexs Apnis
93 pIp ‘]9A3] 10 Junowe uj A1ea ued ey} sainsodxa 104 '8
$Po1SIXd } JI SWO02IN0
pue ainsodxa Uaam}aq UOIJRII0SSE Uk 33S 0} }IadXd
A)qeuoseal pjnod auo ey} 0S JUSIIIYNS dWeljdWI} 3y} Sep “L
;painseaw Sulaq (S)awo021no sy} 0} Joud painseaw 1salajul
40 (s)aunsodxa ay) asom ‘uaded siyj ul sashjeue ayyio4 °9
;papinoid Sa1eWIISS 199)49 PUB SIUBLIBA
10 ‘uoijduasap samod ‘uoljediyiysn( azis ajdwes e sep °g
;sjuediipied e 03 Ajwioyiun panjdde pue payoadsaid
Apnis ay} ul Su1aq J0oj BLIBYLID UOISN]IXD pUB UOISN|IUI DI
¢(pouad awry sawes ay) Suipn)dul) suonjendod Jejiwis 10
9WeS 3y] Wo.j PalNIIaIL 10 Pa}IaIas $123[qNs ayl |je I 1
$9%06 1sed] Je suosiad 9)q1S1)s jo a3es uonedidiied syl sepm g
ipaulyap pue pay1dads Ajaes)d uoneindod Apnys syl sepm
ipaiers
Aj1ea)d 1aded siyy ul 9A1323(qo 10 uonsanb yaueasal ayy Sep ‘T

ON SOA

ON SOA

ON S3A

ON SoA

ON SoA

ON SOA

[92] "|e 32 uodsen

[£2] e 18 910D

[zZ] e 30 1uendi)

[sZ] e 10 souen

[€2] e 38 19¥20@

[#72] 1e 3o ejeddez

Salpn}s papnjouj

S3IpN)S |eUO1}IAS
-SS012 pUe 110403 |BUOI}BAISS]O 10§ |00} JudWSSasse A}jeny

*S31PNIS |BUOI}IDS-SS04D) PUR 110Y0D) [BUOIIBAIDS]Q 10) |00] JUBWSSISSY A}BND 8y} Suisn Sa]d114e papn)dul 8y} Jo Juawssasse Ajjend g ajqel

Authenticated

Download Date | 10/24/19 10:21 AM

Brought to you by | Aalborg University Library



666 —— Palsson et al.: Posture-correcting shirts for musculoskeletal pain DE GRUYTER

Table 4: Risk of Bias assessment of the included studies.

Manor et al. [25] Cipriani et al. [22] Zappala et al. [24] Gascon et al. [26] Decker et al. [23] Cole et al. [27]?

Bias arising from the -
randomization process®

participants into the study
Bias in classification of
intervention

Bias due to deviations
from intended
interventions

Bias due to missing data
Bias in measurement of
outcomes

Bias in selection of the
reported result

Overall bias

M Low risk ; ™1 Some concerns;  Moderate risk; " Serious risk; B Critical; M No information; Not applicable. Depending on the study
design, the assessment was performed using the Risk Of Bias In Non-randomized Studies - of Interventions (ROBINS-I) assessment tool
or the RoB 2.0 tool for individually randomized, parallel group trials. Only one study (Cole et al.) was assessed with RoB 2.0. The specific
question from the questionnaire is indicated by?. NI=no information; N/A=not applicable.

Table 5: The Grading of Recommendations Assessment, Development and Evaluation (GRADE) for pain and function in the included studies.

Outcome measure  Number of studies ~ Study design Risk of bias  Inconsistency  Indirectness  Imprecision  Confidence

Pain 1 e AL Le AL Very low
Function 6 e L le Ldn di Very low

20nly one study [22] assessed a pain-related outcome. This study had an observational design and did not include a control group.

°Only one study [22] assessed the effect of a posture-correcting shirt on a pain-related variable (discomfort). The study did not use a
control group and subjects and assessors were not blinded to their condition. For more detailed information regarding the risk of bias, see
appendix 2.

‘The only study [22] assessing a pain-related outcome did not ask for a pain reduction. Additionally, the study was conducted in a pain-free
population where the effect was measured on a training-induced discomfort.

9The only study assessing a pain-related variable (discomfort, [22]) used a subjective experience of reduction to measure the effect. The
questionnaire used has not been validated so the results cannot be considered reliable for the measure of pain.

¢Only one of the studies [27] had subjects randomly allocated into groups. The remaining studies were observational studies with [24-26] or
without [23] a control condition.

fIn total, the included studies and their design was expected to pose a very serious risk of bias. For more detailed information regarding the
risk of bias in each study, see appendix 2.

sFor function (posture and/or muscle activity) the majority of the studies assessing head and/or shoulder posture showed a favorable
outcome from wearing a posture-correcting shirt. One study [25] showed no effect of the posture-correcting shirt but a positive effect of the
sham shirt. All participants in all studies were healthy and asymptomatic and therefore was the study population homogenous. Overall, the
groups were similar enough to compare the results and in 5 of the studies the dosage was similar. Only [23] had a 4 week duration whereas
the remaining studies investigated the immediate effect of the shirt.

"The majority of studies assessed the immediate effect of posture-correcting shirts on function where only one [23] followed the cohort
longitudinally. Moreover, all of the studies were done on healthy individuals and therefore it is not possible to determine whether posture-
correcting shirts can improve function in a clinically meaningful way.

The studies are heterogeneous with regards to how function is measured.

on reduced forward shoulder and head postures and were studies in which only healthy, asymptomatic sub-
[23, 27], reduced thoracic kyphosis [23] and increased jects participated and, these studies were of low quality
scapular retraction and posterior tilt [26]. However, the (Table 3). Additionally, the overall changes observed in
only available studies that fulfilled the inclusion criteria theincluded studies collectivelyindicate that the changes
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are small, and it is very unclear whether the reported
changes are reflecting a true, lasting change or simply an
immediate response for doing something different. This
is supported by a lack of experimental control groups in
the included studies. Importantly, it is unclear whether
the observed changes have any lasting clinical value.
Other examples are the use of passive back support in
form of braces [29], or cutaneous feedback in form of
kinesiotape [30], that only provide a small, short lasting
effect on pain. Moreover, there are studies that have sug-
gested a relationship between posture and musculoskel-
etal pain conditions [31-33] where a posture-correcting
strategy may be indicated as part of the intervention.
This has however been negated in larger studies in which
there was no identified relationship between spinal cur-
vature and pain (headache, neck- or back pain) in ado-
lescents [34], adults [5, 6] or an elderly population [7].
Passive coping strategies are known to predict greater
risk of sick leave in people with back pain [35], where
advice such as correcting posture for pain relief with an
external aid such as a posture-correcting shirt may rein-
force patient perceptions of vulnerability and have nega-
tive effects on function [14]. Therefore, whatever effect
posture correction may have in the short term, they may
not be helpful in the long term.

Current evidence indicates that the relationship
between spinal curvature is coincidental, i.e. not nec-
essarily indicative of the cause of pain [5] and that any
associations between spinal curvature and pain are
not to be regarded as causal [36]. Correcting posture to
manage musculoskeletal pain may therefore seem as
a narrow approach when considering the synergistic
effects and associations for chronic spinal pain and psy-
chological distress which are evident in people seeking
care within the healthcare sector [37]. Moreover, in
the context of posture and pain, studies looking at the
relationship between posture and pain, often indicate
that posture is more strongly associated with emotional
factors than pain itself [34, 38, 39]. Likewise, pessimis-
tic or unhelpful views regarding back pain are highly
associated with high pain intensity and high disability
levels [40].

4.2 What information is relevant for those
considering to buy posture-correcting
shirts?

Considering there are no studies investigating the use of
posture-correcting shirts in people with musculoskeletal
pain, the low quality and high risk of bias of the included
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studies, current evidence does not support the use of
posture-correcting shirts for managing musculoskeletal
pain.

Maintaining “good” posture is a commonly reported
“rule” (“sit up straight” or “don’t slouch”) advised by
healthcare professionals. It is therefore understandable
that patients adhere to clinical advice regarding pos-
tural correction, and in doing so, it provides them with
a feeling that they are doing something for their pain
[14]. As a self-management strategy, it is easy to under-
stand the arguments for encouraging people to invest in
posture-correcting shirts. They are relatively inexpesive
(compared to paying for treatment within the primary
sector), they correct posture [23, 26, 27] and they create a
subjective experience of improved posture and reduced
discomfort [22], increased energy levels and productivity
[23] (Table 1). Nevertheless, promoting a strategy aimed
at maintaining a certain posture may seem contradictory
considering that clinical populations such as patients
with back pain demonstrate a lack of movement variabil-
ity [41, 42], spend a greater part of their working day in the
same position [43] and have higher levels of trunk muscle
activity when compared with controls [44, 45]. In other
words, the argument for moving less or maintaining the
same posture is difficult to support when reduced move-
ment seems to be a feature for many back pain patients.

Contemporary evidence strongly supports the notion
that pain is an individual experience that is influenced
by factors from multiple dimensions [46] suggesting that
a uni-dimensional solution such as a posture-correcting
shirt may seem like an oversimplification of a problem
such as musculoskeletal pain. Individual pain-related
dysfunction is influenced by the person’s perception of
fragility and beliefs regarding their pain condition [47].
This relates to the explanatory and prognostic labels
people attach to the pain experience: the potential causes
and consequences, the level of control people feel they
have over their pain and how long they expect the pain
to last [48]. For most people, maintaining a good posture
is commonly understood to be an important strategy to
protect their back [1]. However, defining good posture is
difficult as there is a lack of consensus on which posture
is optimal [49]. Additionally, asymptomatic individuals
demonstrate great variability in how they align their body
[50]; a trait that also seems to change as we get older [51].
This inevitably questions the overall implicit messaging
that an optimal posture exists, and the explicit message
that a posture correcting garment may facilitate maintain-
ing this optimum position.

Healthcare professionals are in a key position to facili-
tate a process towards recovery and have the advantage of
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being trained in anatomy and understanding the function
of the human body. Here, it is important to be mindful that
anatomical labels, such as suggesting muscular imbal-
ance or reduced tissue tolerance to load may negatively
affect the person’s perception of their problem, instilling
fear and disability behaviours [47, 52, 53]. In other words,
clinicians and others who provide advice based on patho-
anatomical models must consider that their words and
explanations may have unintended, negative meanings
for the patient [54].

Key aspects of a person’s rehabilitation are to facili-
tate an understanding of their problem and provide strate-
gies that promote independence. These, can be achieved
by establishing a strong therapeutic alliance, facilitating
the patient’s development of body awareness and helping
the patient to gain control over the pain condition [55].
The intended purpose of a posture-correcting shirt seems
to signal the opposite as pain is attributed to a “postural
fault” and the user becomes passively dependent on the
shirt to “correct” this fault.

5 Conclusion

The purpose of this scoping review was to create an over-
view of the available evidence for using posture-correcting
shirts for improving musculoskeletal pain and function.
Surprisingly, all the available studies only included
healthy, pain-free subjects. The included studies were of
varying quality and had a serious risk of bias. There is very
low overall confidence that posture-correcting shirts are
effective for reducing pain and improving function. Thus,
current evidence does not support the use of posture-
correcting shirts in the management of musculoskeletal
pain. We contend that public promotion of reductionist
approaches such as posture-correcting shirts is not reflec-
tive of the current understanding of posture and pain, and
should not be encouraged.
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