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A B S T R A C T
A R T I C L E I N F O
Keywords:
 Objective: To describe and synthesise the content of public-facing websites regarding the use of diagnostic imaging for
adults with lower back pain, knee, and shoulder pain.
Methods: Scoping review conducted in accordance with PRISMA guidance. A Google search was performed to identify
public-facing websites that were either United Kingdom-based, or National Health Service affiliated. The DISCERN
tool was used to appraise website quality before information regarding the use of imaging was synthesised using the-
matic analysis.
Results: Eighty-six websites were included, with 48making reference to the use of imaging. The informationwithin the
majority (n= 43) of public-facing websites aligns with best available evidence. Where there is inconsistency, this may
be explained by lower website quality. Three themes were apparent regarding the use of imaging – imaging to inform
diagnosis and management; imaging in context; patient experience and expectations.
Conclusion: The recommendations and rationale for use of imaging contained within public-facing websites does not
appear to justify the increase in imaging rates for musculoskeletal pain in the UK.
Innovation: Publicly available information following a novel search strategy, is largely aligned with best evidence, fur-
ther understanding is required to determine reasons for requesting imaging from a patient and clinician perspective.
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1. Introduction

One of the most common reasons for consultation in primary care is
musculoskeletal pain [1]. The most common areas affected are the lower
back (LBP), knee and shoulder respectively [1,2]. In many situations,
there is considerable clinical uncertainty in relation to the diagnosis to
which symptoms of pain and reduced function can be attributed. Diagnostic
imaging is increasingly being requested by primary care clinicians includ-
ing general practitioners, nurses and physiotherapists [3-5,7], particularly
where diagnostic uncertainty exists. It has also been reported that scan
results are perceived by patients as authoritative [6].

It has been reported that in the five years between 2011/12 and 2016/
17 there has been a 16% increase in the use of diagnostic imaging within
the National Health Service (NHS) in England with the high demand from
primary care being acknowledged as a challenge [7].Within this challenge,
patient expectations about diagnostic imaging have been suggested to be
one factor that might explain the rise in imaging requests [7,8].

The NHS Long Term Plan [9] outlines how patients will have more con-
trol over their ownhealth andmore individualised care. To achieve this, the
need for a fundamental shift in how clinicians work alongside patients is
outlined, a model referred to as patient-centred care. Within a patient-
centred care model, the encounter between the clinician and the patient
is considered an equal encounter of negotiation whereby the patient is an
active partner, with the patient-clinician relationship being one of interde-
pendence through ‘shared decision making’ (SDM) [10]. This contrasts
with a previously prevailing paternalistic relationship where the power
sits with the clinician, and the patient is a passive recipient of care [11].

As of June 2019, 58.8% of the worldwide population have access to the
internet [12]. It is suggested that 91%of adults in the United Kingdom (UK)
use the internet [13] and that 73% use the internet as a source of healthcare
information [14]. Increasing internet access, when combined with patient
expectation as being a potential cause of increased use of diagnostic imag-
ing within the NHS, needs to be considered within the wider context of a
strategic prioritisation of individualised care informed by SDM. It is possi-
ble that the content within public-facing websites is informing patient ex-
pectations regarding the requirement for diagnostic imaging.

Despite the use of the internet for health information increasing, the
quality of the information online remains varied [15-18]. Within an envi-
ronment of mixed information, it can be difficult for patients to identify a
trustworthy source. Further compounding this is that many patients may
not have the capability to appraise website content nor recognise the
strengths, weaknesses or credibility of the information [19]. To date, stud-
ies have focused on the quality and readability of website content in rela-
tion to specific disease processes [20] or specific body sites [21]. There is
an absence of research identifying, describing, and synthesising content of
written healthcare information related to specific components of clinical
delivery, such as diagnostic imaging, across disease processes and body
sites. Such research would allow for similarities and differences in relation
to information provided to be identified as well as understanding how the
website content aligns with best available evidence. In doing so, it can be
established whether any differences seen are justified or reflect unwar-
ranted variation, as well as highlighting priority areas for future develop-
ment or informing potential educational or organisational strategies or
policy, aimed at reducing unnecessary diagnostic imaging use.
2

There is a clear need to understand what online information exists that
is available to patients about diagnostic imaging for musculoskeletal pain
conditions. This scoping review is the first step towards that understanding.
The aimof this scoping reviewwas to describe and synthesise the content of
public-facing websites with respect to the use of diagnostic imaging for
adults with LBP, knee, and shoulder pain.

1.1. Review objectives

• To identify existing public-facing websites that may be used as sources of
written healthcare information for people with LBP, knee, and shoulder
pain.

• To describe and summarise website written content in relation to the use
of diagnostic imaging for LBP, knee, and shoulder pain.

• To identify similarities and differences across websites and written in-
formation provided relating to the use of diagnostic imaging for
those with LBP, knee, and shoulder pain in order to understand the in-
fluence ofwebsite quality on recommendation consistencywith reference
to best available evidence from clinical practice guideline (CPG)
recommendations.

2. Methods

This scoping review was designed with reference to guidance from the
Joanna Briggs Institute [22] and reported in linewith the PRISMA guidance
extension for scoping reviews [23]. The protocol for this scoping review
was published previously via the Open Science Framework (osf.io/x3dq5)
on the 21st February 2020. Any deviations from the protocol are outlined
below.

2.1. Eligibility criteria

Public-facing websites were included if they:

- provided written healthcare information related to either LBP, knee, or
shoulder pain (including advertising websites)

- were either based within the UK or were NHS affiliated.

Public-facing websites were excluded if they:

- were video-sharing platforms, such as YouTube or Google Video
- were audio-links
- were not publicly accessible
- were journal articles or journal websites

2.2. Search strategy & information sources

To inform the search strategy (including selection criteria of websites to
be included within the review) a Patient and Public Involvement and En-
gagement (PPIE) meeting was held. This meeting was attended by five
members of the public who have previously sought healthcare for various
musculoskeletal conditions. The output of this meeting was a co-designed
search strategy between the PPIE meeting attendees and the research
team that replicated the search someone may perform to find out more
about their symptoms, often prior to seeking help from a professional. It



A. Cuff et al. PEC Innovation 1 (2022) 100040
was from this meeting that the review was restricted to UK-websites only,
as PPIE attendees advised theywould not visit international, or non-NHS af-
filiated websites.

The lead author (AC) entered the following search terms into the Google
search engine on the 9th June 2020, as six individual searches:

o Low back pain
o Knee pain
o Shoulder pain
o Why does my back hurt?
o Why does my knee hurt?
o Why does my shoulder hurt?

To ensure that thefirst 50 hits remained constant throughout the review
process, the website domain of each of the websites returned by the search
was recorded in a Microsoft Excel (Microsoft Corp., Redmond, WA, USA)
document. This ensured that the selection criteria could be independently
applied by two reviewers (AC and TJ) without risk of the websites that
were returned by the search being different.

2.3. Selection of sources of evidence

The selection criteria were independently applied by two members of
the review team (AC and TJ) to each of the websites returned by the
searches. A thirdmember of the review team (CL) was available to arbitrate
in the event of disagreement.

When viewing the websites, it was anticipated that multiple pages may
need to be viewed in order to fully understand the context and obtain the
information required to achieve the review objectives. As such, it was nec-
essary to apply boundaries to the search to ensure consistency, reproduc-
ibility, and rigour. Within each website, a hyperlink, or Portable
Document Folder (PDF) that led to information hosted within the same
website was explored and included within the data extraction and analysis.
A hyperlink which leads to information hosted within an external website
was not explored or included within the data extraction. If multiple pages
were viewed, or hyperlinks/PDFs explored within the same website this
represented one ‘hit’ rather than multiple ‘hits’ in the context of the first
50 hits being reviewed.

2.4. Charting the results (data extraction)

The relevant characteristics of the included website(s) and the key data
relevant to the review objectives were recorded in a charting table. A sepa-
rate charting table was populated for lower back, knee, and shoulder
websites (Supplementary File 1)

Data extractionwas independently trialled byAC and TJ on thefirstfive
included websites to assess the suitability and capacity to chart all relevant
information required to answer the review objectives. No changes to the
data charting table were required. AC and TJ were the reviewers responsi-
ble for charting the results. A third member of the review team (CL) arbi-
trated in the event of disagreement.

2.5. Critical appraisal of individual sources of evidence

Quality appraisal within this review was used to explore the basis for
any clear and substantial differences in recommendations between
websites. The hypothesis was that those websites making substantially dif-
ferent recommendations to others would be explained by poorer quality. A
clear and substantial difference in recommendation was defined as a
website providing information that was not consistent with the recommen-
dations contained within other websites, or the best available evidence.
These were identified during Step 1 of the thematic analysis, informed by
a recent scoping review that has synthesised CPG recommendations regard-
ing the use of diagnostic imaging [24].

In order to understand whether website quality was the reason for clear
and substantial differences in recommendations, the DISCERN Tool (Sup-
plementary File 2) was used to appraise each website (Supplementary
3

File 3). The DISCERN Tool was chosen as its reliability has been demon-
strated [19] and it has been used in similar reviews of website information
[15,25]. Each website was appraised by AC using the DISCERN Tool and
verified by TJ. A thirdmember of the review teamwas available to arbitrate
(CL) in the event of disagreement.

2.6. Synthesis of results

Extracted data (Supplementary File 1)was analysed using the six prin-
ciples outlined by Braun and Clarke [26] whereby the aims of the thematic
analysis are to identify, analyse and report patterns within the data.

The initial step involved familiarisation of the data extracted through a
process of reading and re-reading (Step 1). During this process, codes were
applied to aggregate the text (Step 2) before being organised together to
form preliminary themes (Step 3). A theme is a broad unit of information
that is made up of several codes grouped together to form a common idea
[27]. This analysis was conducted independently by AC and verified by a
second member of the review team (TJ). A third member of the review
team was available to arbitrate (CL) in the event of disagreement. These
preliminary themes were then critically reviewed by all members of the re-
search team, refined, and iteratively developed (Step 4) in order to provide
more meaning to the data prior to the final themes being defined (Step 5).
The final step involved outlining the results of the analysis.

3. Results

The study selection process is depicted in Figure 1. From 300 identified
websites, 214 were excluded leaving 86 public-facing websites included in
the review.

3.1. Regional MSK condition

Within the websites included in this review, 38 (n=14 for LBP; n=14
for knee pain; n= 10 for shoulder pain) did not contain information on di-
agnostic imaging.

Of those public-facing websites that did provide recommendations or
information on the use of diagnostic imaging (n = 48), 17 related to LBP,
15 for knee pain and 16 for shoulder pain.

Table 1 outlines the included websites and whether or not they made
provided recommendations of information for imaging.

3.2. Public-facing websites and their recommendations or information on the use
of diagnostic imaging

A charting table for LBP, knee, and shoulder pain was created to de-
scribe the identified public-facing websites that may be used as sources of
written healthcare information and to describe the written content within
these websites (Tables 2 – 4 in Supplementary File 1).

3.2.1. Critical appraisal within sources of evidence
There were five websites (two related to LBP, three for knee pain) with

clear and substantial differences to the recommendations provided by other
websites, and with reference to the best available evidence from CPG rec-
ommendations [24]. Each of these five websites [28-32] was categorised
by the DISCERN Tool (Tables 2-3) as having serious limitations and in
turn deemed not to be a useful source.

Of the 48 websites that provided recommendations or information
on the use of diagnostic imaging, 16 (five related to LBP, six for knee
pain and five for shoulder pain) were categorised as having serious limita-
tions (scoring a 1 or a 2; Supplementary File 2) and in turn, not useful re-
sources (including the five that make clear and substantially different
recommendations). It would appear that clear and substantial differences
related to imaging content may be explained by lower website quality,
but not exclusively.
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3.3. Narrative synthesis

Following familiarisation, initial codes were labelled across the data set
to identify text that were relevant to the research aims.

Therewere 20 initial codes (Supplementary File 4). These initial codes
were then reviewed and refinedwhere commonality existed in order to pro-
vide more meaning to the data. This step resulted in the refinement of the
20 initial codes into five preliminary themes (Figure 2).

To complete the synthesis, the preliminary themes were reviewed
with reference to the coded data. This resulted in the refinement of
the five preliminary themes into three main themes: ‘Imaging to Inform
Diagnosis and Management’, ‘Imaging in Context’, and ‘Patient experi-
ence and expectations’.

These three main themes were reviewed by the team with reference to
both the coded data and the entire data set. This step in the process resulted
in no further refinement, with the following themes identified within the
written information of public-facing websites regarding imaging for LBP,
knee, and shoulder pain.

3.3.1. Imaging to inform diagnosis and management
This themewas consistent across LBP, knee, and shoulder pain. The role

of diagnostic imaging to inform diagnosis andmanagement is a clear theme
across the written information and recommendations within public-facing
websites. These recommendationswere framedwithin the context that a di-
agnosis is possible, and that imaging is the gold standard to both inform and
confirm diagnosis:

An x-ray [35] can usually confirm the diagnosis (kyphosis)Chiropractors
[36] rely on x-rays…and MRI scans for diagnosis (low back pain)…some-
times an x-ray [78] may be arranged if a clinician is uncertain (knee pain)
…ultrasound or MRI can also be helpful in confirming a diagnosis of painful
arc in impingement syndrome (104).
4

This was particularly relevant where either a serious (such as cauda
equina syndrome) or specific (such as a spondylolisthesis) pathology was
suspected:

If cauda equina syndrome is suspected the patient must undergo anMRI ur-
gently to confirm the diagnosis [34].

In addition to the use of imaging in this context, recommendations also
indicated that imaging should be used where symptoms have persisted de-
spite treatment and the results of the imaging expected to change clinical
management:

If your symptoms do not get better after treatment (knee bursitis), you may
be referred for further tests [75].In some cases [102] ultrasound or magnetic
resonance imaging can be useful, these are only considered if it will guide
treatment (rotator cuff tendinopathy).

3.3.2. Imaging in context
Aligned to, but in slight contrast to the above theme, the second theme

related to the use of diagnostic imaging in context, again this theme was
consistent across LBP, knee, and shoulder pain. The recommendations ac-
knowledged the uncertainty underpinning the use of imaging, in particular
the prevalence of changes seen on imaging in those populations without
symptoms:

While people with low back pain [43] are more likely to have disc degenera-
tion show up on an MRI, so will a large number of people without back
painOsteoarthritis of the AC joint (shoulder pain) cannot be reliably diag-
nosed by X-ray as, although degeneration may be revealed, similar findings
can be seen in asymptomatic individuals [108].There is a significant false



Table 1
Included websites and whether or not they made provided recommendations of information for imaging.

Website Domain Recommendations or
information provided
(Yes/No)

https://www.nhs.uk/conditions/back-pain/ ([35]) Yes
https://www.bupa.co.uk/health-information/back-care/back-pain [33] Yes
https://www.nursingtimes.net/clinical-archive/pain-management/back-pain-23-03-2009/ [36] Yes
https://www.versusarthritis.org/about-arthritis/conditions/back-pain/ [37] Yes
https://www.your-pharmacy.co.uk/shop-by-brand/nurofen/back-pain/cat-2005?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B8u6y-9ZbfLAFhdshlwFeB4lxHtiF70eGFbjmFbESsZhc8zv41gZUcaAqBmEALw_wcB&gclsrc=aw.ds [38]

No

http://elitehealthchiropractic.co.uk/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B-JscJJGW6FIpci8rrXXXEb0L5R-jqUGOXjdrJZQkaR1yWnNUhSgr8aAl8rEALw_wcB [39]

No

https://www.anadin.co.uk/whats-your-pain/back-muscle-pain?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-j83XNdLF-ebETC2PYC_
K4FGCnkNDG3uB6kRGtLRublWr3pe9VcR8aAqpnEALw_wcBb[40]

No

https://patient.info/bones-joints-muscles/back-and-spine-pain/lower-back-pain [41] Yes
https://www.nice.org.uk/guidance/cg88 [42] Yes
https://www.theguardian.com/society/2018/jun/14/back-pain-how-to-live-with-one-of-the-worlds-biggest-health-problems [43] Yes
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/384519/low_back_pain.pdf [44] Yes
https://www.royalberkshire.nhs.uk/patient-information-leaflets/Pain%20Management/AandE%20Back%20pain%20non%20specific%20lower%20back
%20pain.htm [45]

Yes

https://www.physio-pedia.com/Low_Back_Pain [34] Yes
http://crosbyphysio.com/what-we-can-treat/spinal/low-back-pain/ [29] Yes
https://www.zivaa.com/strong-after-section/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_
N04cdXigYefHsC7zgYk0cJwFPyKBJKs8T629v2ZErA9uyccGANu4aAghnEALw_wcB [46]

No

https://www.gentle-chiropractic.co.uk/ [47] No
https://www.happypsoas.co.uk/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_
r0t6zPhykZO36WTiu4n24HvGDX7lxrAQMN4e-ti9kpRH8mmRjJrgaAhk6EALw_wcB [48]

No

https://chiropractic-uk.co.uk/back-pain/ [49] Yes
https://www.sportsinjuryclinic.net/sport-injuries/back/low-back-pain [50] Yes
https://www.ouh.nhs.uk/patient-guide/leaflets/files/5712Plowbackpain.pdf [51] No
https://www.qvh.nhs.uk/wp-content/uploads/2015/09/Chronic-Lower-Back-Pain.pdf [52] Yes
https://www.theguardian.com/lifeandstyle/2015/nov/30/everything-you-ever-wanted-to-know-about-back-pain-but-were-afraid-to-ask [53] Yes
https://www.leukaemiacare.org.uk/support-and-information/latest-from-leukaemia-care/blog/could-muscle-or-back-pain-indicate-leukaemia/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B9TdHPxx1TDamtbD64HQ2JzPH6-xuQ26FbXXlxjXmaAKT4TvuCireQaAsv1EALw_wcB [54]

No

https://www.back-pain-mri.com/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B8wow9reAsvACifbODwiQTZ2-srqgJaFqHS9jKbo-9Ea1CriZMoPoYaAvLqEALw_wcB [28]

Yes

https://topmri.com/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9WnHQSTDb7QtxW1jT7Kg8oo4tTExH6rpIW9GpJPxkgBs704ILBAq4aAjpyEALw_wcB [55] No
https://www.brainandspine.org.uk/supporting-you/helpline/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B-ohMBHK-hxtm-d3nfeDZYLMpFElZ7eo5YQFVvdf7CTy5nvhoaz3d0aAlbKEALw_wcB [56]

Yes

https://blog.sfceurope.com/why-is-my-back-aching-after-a-shift [57] No
https://www.manchestereveningnews.co.uk/news/fashion-news/why-does-my-back-hurt-during-sex-986123 [58] No
https://www.capitalphysio.com/fitness/lower-back-pain-from-squats-why-this-happens-and-how-to-avoid-it/ [59] No
https://www.refinery29.com/en-gb/lower-back-pain [60] No
https://www.independent.co.
uk/life-style/health-and-families/features/back-pain-i-was-only-in-my-early-thirties-ndash-but-i-felt-like-an-old-lady-1975563.html [61]
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https://www.justanswer.co.uk/sip/orthopedics?r=ppc%7Cga%7C5%7C1683661621%7C64841937079%7C&JPKW=%2Bknee%20%2Bpain&JPDC=S&JPST=&JPAD=326911692843&JPMT=b&JPNW=g&JPAF=txt&JPRC=1&JPCD=20190122&JPOP=&JCLT=&cmpid=1683661621&agid=64841937079&fiid=&tgtid=kwd-18904474954&ntw=g&dvc=c&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_B7EGcJjrBvQCMvk_9z3lT1MF6czag-MFK0BqtehHb6ivoYicbsUsaAiihEALw_wcB
https://www.justanswer.co.uk/sip/orthopedics?r=ppc%7Cga%7C5%7C1683661621%7C64841937079%7C&JPKW=%2Bknee%20%2Bpain&JPDC=S&JPST=&JPAD=326911692843&JPMT=b&JPNW=g&JPAF=txt&JPRC=1&JPCD=20190122&JPOP=&JCLT=&cmpid=1683661621&agid=64841937079&fiid=&tgtid=kwd-18904474954&ntw=g&dvc=c&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_B7EGcJjrBvQCMvk_9z3lT1MF6czag-MFK0BqtehHb6ivoYicbsUsaAiihEALw_wcB
https://www.justanswer.co.uk/sip/orthopedics?r=ppc%7Cga%7C5%7C1683661621%7C64841937079%7C&JPKW=%2Bknee%20%2Bpain&JPDC=S&JPST=&JPAD=326911692843&JPMT=b&JPNW=g&JPAF=txt&JPRC=1&JPCD=20190122&JPOP=&JCLT=&cmpid=1683661621&agid=64841937079&fiid=&tgtid=kwd-18904474954&ntw=g&dvc=c&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_B7EGcJjrBvQCMvk_9z3lT1MF6czag-MFK0BqtehHb6ivoYicbsUsaAiihEALw_wcB
https://www.justanswer.co.uk/sip/orthopedics?r=ppc%7Cga%7C5%7C1683661621%7C64841937079%7C&JPKW=%2Bknee%20%2Bpain&JPDC=S&JPST=&JPAD=326911692843&JPMT=b&JPNW=g&JPAF=txt&JPRC=1&JPCD=20190122&JPOP=&JCLT=&cmpid=1683661621&agid=64841937079&fiid=&tgtid=kwd-18904474954&ntw=g&dvc=c&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_B7EGcJjrBvQCMvk_9z3lT1MF6czag-MFK0BqtehHb6ivoYicbsUsaAiihEALw_wcB
http://rahulpatel.net/
http://rahulpatel.net/


Table 1 (continued)

Website Domain Recommendations or
information provided
(Yes/No)

https://acuraflex.co.uk/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-Qe2YAeQ1pSFd5P0YwhAvErb8c1XCkZYXAU2rTU3DRYs7XhaRFrbAaAuyPEALw_wcB
[31]

Yes

https://www.nurofen.co.uk/blogs/symptoms-advice/muscular-pain?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B9HSWU1P2HqW3dyAv9zhllAEs1uG4lAblXCOkyZn3VBF9PdnY_GukMaAkMCEALw_wcB&gclsrc=aw.ds [83]

No

https://www.osmopatch.co.uk/conditions/knee-pain/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B8wE8cHKNIeUj-CDmYdN30AysXAapE5bZeaaWvvsr2jFQHAsqJIihIaAj1KEALw_wcB [32]

Yes

https://www.bmihealthcare.co.uk/health-matters/health-and-wellbeing/whats-wrong-with-my-knee [84] Yes
https://www.betterbraces.co.uk/injury-info-center/knee-injury-guide/inside-knee [85] No
https://actesso.co.uk/knee-supports-for-injury/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B9OQaUihEeVOmhQGwZtMfA1NKnxRauFIul0zg455jzkP7mWLVNifSAaAnuvEALw_wcB [86]

No

https://www.amazon.co.uk/s?k=shoulder+pain&adgrpid=52358118199&gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B-0UZn4rtwFjHHxgAnk5z5SdRuGeatbWwdVGXReHr6dJ-tUvuI1vBYaAgyjEALw_wcB&hvadid=
259085132347&hvdev=c&hvlocphy=1007064&hvnetw=g&hvpos=1t2&hvqmt=e&hvrand=10602600090041679011&hvtargid=
kwd-11565081&hydadcr=28148_1724781&tag=googhydr-21&ref=pd_sl_2ww9uipky9_e [87]

No

http://www.shoulder2wrist.co.uk/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B9j7PArYvk7j3jlG7IUVE3WLhHQDsgXEB1tZWZnVPktf67A1bwtohgaAiz8EALw_wcB [88]

Yes

https://www.versusarthritis.org/about-arthritis/conditions/shoulder-pain/?gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B-0kIEWEDGW5YZbTunEoMuESl5Qua_X5ViheespppnF2FDV44Ulz6AaAvFlEALw_wcB [89]

Yes

https://www.nhs.uk/conditions/shoulder-pain/ [90] Yes
https://www.csp.org.uk/public-patient/rehabilitation-exercises/shoulder-pain [91] No
https://www.voltarol.co.uk/pain-treatments/shoulder-pain/ [92] Yes
https://cks.nice.org.uk/shoulder-pain [93] Yes
https://www.ibuleve.com/products?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9TYcEqt0CBD7CytI0kANm4ME5QbNljBOTdV40tch6yX_
93m3ICcIAaAh6nEALw_wcB&gclsrc=aw.ds [94]

No

https://www.shoulderunit.co.uk/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B_3RUi0vYybSDRxXmH-E_
Hhn5eFhsIEb-C9s-wVEfo9q9WfKMNWgS0aAnT7EALw_wcB [95]

Yes

https://www.izito.co.uk/ws?q=shoulder%20pain%20treatments&asid=iz_uk_2_010_010&mt=b&nw=g&de=c&ap=1o3&ac=1913&gclid=
Cj0KCQiA7OnxBRCNARIsAIW53B9XTyfxN9xDlvoL6qi_U5499ojYfNUp7K8pCbTPooUuPwJ7W2lHMp8aAn5_EALw_wcB [96]

No

https://patient.info/bones-joints-muscles/shoulder-pain-leaflet [97] Yes
https://www.shoulderunit.co.uk/services/shoulder-pain/ [98] Yes
https://www.highgatehospital.co.uk/gp-news/experiencing-shoulder-pain/ [99] No
https://www.nhsinform.scot/illnesses-and-conditions/muscle-bone-and-joints/self-management-advice/shoulder-problems [100] No
https://www.nwbh.nhs.uk/shoulder-pain [101] Yes
https://ahpsuffolk.co.uk/Home/SelfHelp/ShoulderPain.aspx [102] Yes
https://www.hacw.nhs.uk/shoulder-pain/ [103] No
http://www.southend.nhs.uk/media/188256/shoulderpainincexcercise.pdf [104] Yes
https://www.sportsinjuryclinic.net/sport-injuries/shoulder-pain [105] Yes
https://www.orthteamcentre.co.uk/?gclid=Cj0KCQiAsvTxBRDkARIsAH4W_j_aMx0Pu4YQP8LW2NmY79aSCzu_
zdBvdEl2pSTfZLI303LuGZwVp-caAiT5EALw_wcB&gclsrc=aw.ds [106]

Yes

https://claiminjurynationwide.co.uk/slp/shoulder-injury?src=google&kw=shoulder%20injurysb&gclid=Cj0KCQiAsvTxBRDkARIsAH4W_
j-4qZYf6yYvnHjz6HwMeDGunI19GjCW7O-VM3WkIkwpJvoyk7Xh-iYaAp9oEALw_wcB [107]

No

https://patient.info/doctor/shoulder-pain-pro [108] Yes
https://www.cancerresearchuk.org/about-cancer/cancer-chat/thread/shoulder-pain-becomes-breast-cancer [109] Yes
https://www.topdoctors.co.uk/medical-articles/why-does-my-shoulder-hurt-the-many-causes-of-shoulder-pain [110] Yes
https://www.popsugar.co.uk/gdpr-consent?destination=https%3A%2F%2Fwww.popsugar.co.uk%2Ffitness%
2FWhy-Does-My-Shoulder-Hurt-When-I-Run-46471666 [111]

No

https://www.amazon.co.uk/s?k=shoulder+pain+relief&adgrpid=52866675013&gclid=Cj0KCQiAsvTxBRDkARIsAH4W_j_
5uDFlLe4olydo9-yqTYaJujMZRUxuYe4C5VORm9wlM2P2O2gCzfMaAqbkEALw_wcB&hvadid=259095991427&hvdev=c&hvlocphy=
9046265&hvnetw=g&hvqmt=b&hvrand=3819357589190251425&hvtargid=kwd-487953133432&hydadcr=28176_1821090&tag=
googhydr-21&ref=pd_sl_5y58ppobh8_b [112]

No
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positive rate from MRI of the knee. Abnormal findings have been reported in
health individuals with no knee symptoms [76].

Within such a context, the possibility of overuse of diagnostic imaging is
outlined with reference to consideration of whether imaging is required,
and if obtained, should be interpreted in the context of the clinical presen-
tation, rather than in isolation:

Radiographs and MRI of CT scans are often obtained (low back pain). Ab-
normalities are frequently found in such imaging. This is often unrelated to
symptoms and should be interpreted in the context of the clinical picture
[44].Diagnosis is usually made from the patient’s history and a simple exam-
ination without the need for further investigations (knee pain). Sometimes
an x-ray may be arranged if a clinician is uncertain about the diagnosis or
wishes to see the extent of the osteoarthritis [78].X-rays are good for looking
for problems with the bones in your shoulder and minor changes in the joints
[89]. However, small changes are quite common andmay not be the cause of
your trouble (shoulder pain).
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3.3.3. Patient experience and expectations
Where an investigation is required, what to expect from the process and

what imaging modality to expect is described. In particular, what to expect
from the process is outlined for the less common imagingmodalities such as
DEXA [33] and CT Scan [34]:

If your doctor thinks you may have osteoporosis, they may suggest
you have a DEXA (dual energy x-ray absorptiometry) scan to measure
the density of your bones. The scan is readily available and involves
lying on a couch, fully clothed, for about 15 minutes while your bones
are x-rayed [37].An ultrasound scan can show swelling [89], as well
as damage and problems with the tendons, muscles, or other soft
tissues in the shoulder. It uses high-frequency sound waves to examine
and build pictures of the inside of the body (shoulder pain).MRI
scanning [76] may give much more detail of soft tissues but changes
seen may not correlate with the degree of symptoms (anterior knee
pain).

https://acuraflex.co.uk/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-Qe2YAeQ1pSFd5P0YwhAvErb8c1XCkZYXAU2rTU3DRYs7XhaRFrbAaAuyPEALw_wcB
https://acuraflex.co.uk/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-Qe2YAeQ1pSFd5P0YwhAvErb8c1XCkZYXAU2rTU3DRYs7XhaRFrbAaAuyPEALw_wcB
https://www.nurofen.co.uk/blogs/symptoms-advice/muscular-pain?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9HSWU1P2HqW3dyAv9zhllAEs1uG4lAblXCOkyZn3VBF9PdnY_GukMaAkMCEALw_wcB&gclsrc=aw.ds
https://www.nurofen.co.uk/blogs/symptoms-advice/muscular-pain?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9HSWU1P2HqW3dyAv9zhllAEs1uG4lAblXCOkyZn3VBF9PdnY_GukMaAkMCEALw_wcB&gclsrc=aw.ds
https://www.nurofen.co.uk/blogs/symptoms-advice/muscular-pain?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9HSWU1P2HqW3dyAv9zhllAEs1uG4lAblXCOkyZn3VBF9PdnY_GukMaAkMCEALw_wcB&gclsrc=aw.ds
https://www.osmopatch.co.uk/conditions/knee-pain/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B8wE8cHKNIeUj-CDmYdN30AysXAapE5bZeaaWvvsr2jFQHAsqJIihIaAj1KEALw_wcB
https://www.osmopatch.co.uk/conditions/knee-pain/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B8wE8cHKNIeUj-CDmYdN30AysXAapE5bZeaaWvvsr2jFQHAsqJIihIaAj1KEALw_wcB
https://www.osmopatch.co.uk/conditions/knee-pain/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B8wE8cHKNIeUj-CDmYdN30AysXAapE5bZeaaWvvsr2jFQHAsqJIihIaAj1KEALw_wcB
https://www.bmihealthcare.co.uk/health-matters/health-and-wellbeing/whats-wrong-with-my-knee
https://www.bmihealthcare.co.uk/health-matters/health-and-wellbeing/whats-wrong-with-my-knee
https://www.betterbraces.co.uk/injury-info-center/knee-injury-guide/inside-knee
https://www.betterbraces.co.uk/injury-info-center/knee-injury-guide/inside-knee
https://actesso.co.uk/knee-supports-for-injury/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9OQaUihEeVOmhQGwZtMfA1NKnxRauFIul0zg455jzkP7mWLVNifSAaAnuvEALw_wcB
https://actesso.co.uk/knee-supports-for-injury/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9OQaUihEeVOmhQGwZtMfA1NKnxRauFIul0zg455jzkP7mWLVNifSAaAnuvEALw_wcB
https://actesso.co.uk/knee-supports-for-injury/?gclid=Cj0KCQiA7OnxBRCNARIsAIW53B9OQaUihEeVOmhQGwZtMfA1NKnxRauFIul0zg455jzkP7mWLVNifSAaAnuvEALw_wcB
https://www.amazon.co.uk/s?k=shoulder+in&adgrpid=52358118199&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-0UZn4rtwFjHHxgAnk5z5SdRuGeatbWwdVGXReHr6dJ-tUvuI1vBYaAgyjEALw_wcB&hvadid=259085132347&hvdev=c&hvlocphy=1007064&hvnetw=g&hvpos=1t2&hvqmt=e&hvrand=10602600090041679011&hvtargid=kwd-11565081&hydadcr=28148_1724781&tag=googhydr-21&ref=pd_sl_2ww9uipky9_e
https://www.amazon.co.uk/s?k=shoulder+in&adgrpid=52358118199&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-0UZn4rtwFjHHxgAnk5z5SdRuGeatbWwdVGXReHr6dJ-tUvuI1vBYaAgyjEALw_wcB&hvadid=259085132347&hvdev=c&hvlocphy=1007064&hvnetw=g&hvpos=1t2&hvqmt=e&hvrand=10602600090041679011&hvtargid=kwd-11565081&hydadcr=28148_1724781&tag=googhydr-21&ref=pd_sl_2ww9uipky9_e
https://www.amazon.co.uk/s?k=shoulder+in&adgrpid=52358118199&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-0UZn4rtwFjHHxgAnk5z5SdRuGeatbWwdVGXReHr6dJ-tUvuI1vBYaAgyjEALw_wcB&hvadid=259085132347&hvdev=c&hvlocphy=1007064&hvnetw=g&hvpos=1t2&hvqmt=e&hvrand=10602600090041679011&hvtargid=kwd-11565081&hydadcr=28148_1724781&tag=googhydr-21&ref=pd_sl_2ww9uipky9_e
https://www.amazon.co.uk/s?k=shoulder+in&adgrpid=52358118199&gclid=Cj0KCQiA7OnxBRCNARIsAIW53B-0UZn4rtwFjHHxgAnk5z5SdRuGeatbWwdVGXReHr6dJ-tUvuI1vBYaAgyjEALw_wcB&hvadid=259085132347&hvdev=c&hvlocphy=1007064&hvnetw=g&hvpos=1t2&hvqmt=e&hvrand=10602600090041679011&hvtargid=kwd-11565081&hydadcr=28148_1724781&tag=googhydr-21&ref=pd_sl_2ww9uipky9_e
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Fig. 2.Themes identified from the recommendations or information providedwithin public-facingwebsites on the use of diagnostic imaging for LBP, knee, and shoulder pain.
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There was consistency with regard to x-ray being utilised as a first-line
investigation if the suspected diagnosis is related to the bone i.e. fracture,
with a CT scan reserved as a second-line investigation following x-ray if fur-
ther detail is required:

Spondylolisthesis can easily be confirmed by taking an X-ray of your spine
from the side while you’re standing. This will show whether a bone in your
spine has slipped out of position or if you have a fracture. If you have pain,
numbness, tingling or weakness in your legs, you may need additional tests,
such as a CT scan or an MRI scan [35].

Where a suspected diagnosis is not related to the bone i.e. soft tissue in-
jury, there was again consistency in that for those with LBP or knee pain an
MRI scan is the investigation of choice to both assess the soft tissues but also
to rule out serious pathology:

X-rays aren’t usually helpful as cartilage doesn’t show up on the x-ray
(patellofemoral pain). Your doctor may suggest an MRI scan, for example
if you’ve received a blow to your knee [74].

Whilst for the shoulder, an Ultrasound Scan (USS) was recommended as
thefirst-line investigationwith anMRI scan reserved as a second-line inves-
tigation following USS, should further detail be required:

Ultrasound is the examination of choice (biceps tendinopathy) …MRI scan
can demonstrate the whole course of the biceps tendon (including the intra-
7

articular tendon and related intra-articular pathology). However, it is not
appropriate or cost-effective for routine use. It is indicated after unsuccessful re-
habilitation or where there is suspected rotator cuff or labral tear injury [108].

4. Discussion and conclusion

4.1. Discussion

The aim of this scoping review was to describe and synthesise the con-
tent of public-facing websites with respect to the use of diagnostic imaging
for adults with LBP, knee, and shoulder pain. To the author’s knowledge,
this represents the first review of its kind with reference to describing and
synthesising public-facing websites and reviewing the written information
and recommendations for use of diagnostic imaging within these. This re-
view identified three main themes that when combined, outline the key
messages contained within public-facing websites regarding the use of di-
agnostic imaging for LBP, knee, and shoulder pain: (i) imaging to inform di-
agnosis and management; (ii) imaging in context; and (iii) patient
experience and expectations.

Of the 48 websites that including recommendations or information on
diagnostic imaging, there were five (n = 2 related to LBP, n = 3 for knee
pain) websites with clear and substantial differences to the recommenda-
tions provided by other websites, with reference to the best available evi-
dence. These five websites each demonstrated serious limitations and in
turn were considered not to be useful sources of information. However,
otherwebsites for LBP (n=3) and knee pain (n=3)whichwere also iden-
tified as having serious limitations, provided recommendations that were
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consistent with those provided bywebsites deemed useful and appropriate.
None of the includedwebsites for shoulder painmade recommendations re-
garding imaging that were clear and substantially different. However, five
of the included shoulder websites demonstrated serious limitations and
were considered to not be useful sources of information. It would appear
that clear and substantial differences related to imaging content may be
explained by lower website quality, but not exclusively. Other factors not
explored as part of this review, such as credibility, currency or comprehen-
siveness may explain this difference [21].

Thefindings of this scoping review suggest that themajority ofwritten in-
formation and recommendations within public-facing websites are consistent
with the recommendationswithinCPGs that informUK clinical practice. A re-
cent scoping review concluded that routine use of diagnostic imaging should
be discouraged and reserved for clinical circumstances where there is a suspi-
cion of specific or serious pathology, or where the person is not responding to
initial non-surgicalmanagement and the imaging result is expected to change
that persons clinical management [24]. SDM involves clinicians and patients
sharing the best available evidence, with patients being supported to consider
options [113]. This consistency between information and recommendations
within public-facing websites and CPGs is a key enabler to effective SDM
and personalised care. Despite this consistency, there is a lack encouragement
for patients to engagewith SDMcontainedwithin public-facingwebsiteswith
only seven of the 48 includedwebsites (Supplementary File 3) explicitly en-
couraging SDM [33,36,42,56,65,97,114].

With the use of diagnostic imaging increasing within primary and inter-
mediate care in the UK, patient expectations or beliefs have been suggested
to be one factor that might explain the rise in imaging requests [7,8,115]. It
has been shown in the UK that 96% of people are satisfied with the health-
related information that they have seen on the internet, with 61% of people
obtaining health information via the internet over a 12-month period
[116]. For those with shoulder pain [117], more people utilised internet
searches (52.5%) to obtain health-related information than consulting
their physiotherapist (49.2%) or their family and friends (14.2%). Given
the consistency between public-facing website recommendations and clini-
cal guideline recommendations, and the extent towhich the internet is used
by the public and patients to obtain health-related information, the written
information containedwithin the public-facing websites does not appear to
explain the increase in imaging rates seen in the UK. Future research should
look to understand the reasons for requesting diagnostic imaging for mus-
culoskeletal pain conditions affecting the LBP, knee, or shoulder, from the
perspective of the referring clinician and patients.

The written information contained within public-facing websites, being
consistentwith clinical guideline recommendations, is not a constantfinding
within the wider literature. A systematic review of the credibility, accuracy
and comprehensiveness of treatment recommendations for lower back pain
contained within public-facing websites demonstrated that the majority of
websites did not demonstrate credibility, lacked comprehensiveness and
provided a high proportion of inaccurate recommendations when compared
to those within CPGs [21]. The difference in consistency found between
website information and CPG recommendations within this systematic re-
view and the current scoping review, may be explained by the difference
in area of research focus as well as the methods used, which introduce
greater potential for variation. The systematic review by Ferreira et al.
[2019] focused on recommendations for treatment within CPGs, rather
than recommendations for use of diagnostic imaging. With regard to
methods used, the search strategy employed within the systematic review
was developed by the research team, rather than co-produced through
PPIE. The current scoping review limited websites to those that were either
UK-based or NHS affiliated whilst the systematic review included websites
that were based in five major English-speaking countries, with the majority
of included websites being based in the United States. Further, whilst the
current scoping review included public-facing websites for LBP, knee, and
shoulder pain, the systematic review included websites for LBP only [21].

To date, this represents the first review of its kind with reference to
describing and synthesising public-facing websites. Within this review the
8

written information and recommendations for use of diagnostic imaging
were summarised, appraised, and comparted to the best available evidence.
The strengths of this scoping review include that it was conducted in accor-
dance with good practice as recommended for the conduct of scoping re-
views [22] and the methods have been reported transparently, allowing
for replication, including the previous publication of the protocol.

The involvement of a patient group to design the search strategy should
be considered a strength within the context of this review. Within the PPIE
meeting, video sources of information were not discussed, and as such the
subsequent focus of this review being on written information contained
within the public-facing websites. Therefore, a pragmatic approach was
taken to limit the focus of this review to written information. The limitation
of this is acknowledged in that video-based content is becoming increasingly
popular and utilised [118]. Future research should look to messages
contained within publicly available video-based content to understand the
recommendations within such a medium to the public regarding the use of
diagnostic imaging. Within a scoping review, critical appraisal is not used
to inform risk of bias and subsequent interpretation as it would within a sys-
tematic review which may influence the interpretation of the results.

4.2. Innovation

Increasing internet access, when combinedwith patient expectation has
been seen as a potential cause of increased use of diagnostic imaging within
the NHS, influencing beliefs regarding the necessity and utility of diagnos-
tic imaging for musculoskeletal pain. This review frames innovation gener-
ally, using a novel search strategy designed with patients to replicate a
search for information that that they would undertake should they have
lower back, knee, or shoulder pain when they are looking for health infor-
mation. The results demonstrated that the written information contained
within public-facing websites is largely aligned with best evidence, and in
turn does not appear to explain the increase in imaging rates observed.

4.3. Conclusion

The key messages contained within public-facing websites regarding
the use of diagnostic imaging outlined what patients should expect in
terms of imaging modality and the experience when undergoing less com-
mon modalities. Where imaging is used, it should be to inform diagnosis
and management within the context of the clinical presentation, rather
than in isolation.

Written information contained within public-facing websites does not
appear to explain the increase in imaging rates seen in the UK for these
common musculoskeletal pain presentations. Future studies should seek
to understand the reasons for requesting diagnostic imaging for musculo-
skeletal pain affecting the LBP, knee, or shoulder, from the perspective of
the referring clinician and patients.
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