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iii. Abstract

Background: Since 2005, the UK government’s Migration Advisory Committee has listed so-
nography as an official ‘shortage specialty’ (Migration Advisory Committee, 2019). Work-re-
lated musculoskeletal disorder (WRMSD), already widespread among sonographers, is in-
creasing due to the additional physical stresses of working in understaffed environments
(Harrison & Harris, 2015). While contemporary research has described the broad picture re-
garding WRMSD in ultrasound (Bolton & Cox, 2015), none has, to date, extensively explored

its personal and professional impacts from a qualitative perspective.

Method: Extended semi-structured interviews with N=9 experienced sonographers working
in the UK were conducted and analysed using a model of Interpretative Phenomenological
Analysis (IPA) (Miller et al., 2017). Core thematic areas that emphasised personal and profes-
sional impacts of WRMSD were then further examined to highlight how participants specifi-

cally made sense of them.

Findings: The key ideological tensions evident in the findings pertained to those between in-
dividuality and collectivity, and freedom and necessity. Evidence indicated that the partici-
pants held a range of perspectives highlighted in the following themes: (1) “‘WRMSD, Sonog-
rapher identity, attribution and context’ which included acknowledgement, or denial, in
terms of experiencing symptoms of WRMSD. (2) WRMSD and the cultural, professional, and
environmental perspectives of sonographers. (3) Ideological dilemmas and WRMSD. The
concept of Ideological dilemmas (Billig et al., 1988) provided the theoretical framework on

which to build the final findings and analysis chapter.

Conclusions: Participants acknowledged their role as professionals, and also their own com-

mitment to a broader altruistic model that reinforced their identities as good healthcare pro-



fessionals. The concept ‘ideological dilemmas’ provided a useful analytic framework for un-
derstanding some of the everyday feelings of sonographers towards the phenomenon of
WRMSD. Further exploration of the conceptual facility thereof is recommended in future

studies.
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vi. Glossary of Terms

Agenda for Change Framework (AfC)

National Health Service (NHS) grading and
pay system for staff, excluding doctors, den-

tists, and some managers.

Body Mass Index (BMI).

A measure that uses height and weight to
work out if an individual’s body weight is
healthy. The BMI calculation divides an
adult's weight in kilograms by their height
in metres squared. For example, A BMI of

25 means 25kg/m2

British Medical Ultrasound Society (BMUS)

A multi-disciplinary body that maintains
standards of sonography practice, advance
education and provide advice and infor-

mation with regards to ultrasound.

Chartered Society of Physiotherapists (CSP)

Professional body, for physiotherapists

Consortium for the Accreditation of So-

nographic Education (CASE)

An organisation which accredits ultrasound
courses delivered within the UK. CASE is cur-
rently made up of 6 member organisations,

BMUS, CSP, CoP, IPEM, SCoR & SVT:

http://www.case-uk.org/

Health and Care Professions Council (HCPC)

an independent UK regulatory body respon-

sible for setting and maintaining minimum
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http://www.case-uk.org/

standards of practice for health profession-
als, excluding doctors, nurses, and mid-

wives.

Health Education England (HEE)

A Non-Departmental Public Body that sup-
ports the delivery of excellent healthcare by
ensuring that the workforce has the correct
numbers, skills and values and behaviours,
in the right place at the right time to meet

the needs of the public.

Migratory Advisory committee (MAC)

An independent, non-statutory, non-depart-
mental public body that advises the govern-

ment on professional migration issues.

Centre for Workforce Intelligence (CfWI)

The UK authority on workforce planning and
development, providing advice and infor-

mation to the health and social care system.

Shortage Occupation List (SOL)

A list which contains skilled worker jobs that
the UK Government deems are in short sup-

ply within the UK labour market.

Society and College of Radiographers

(SCoR)

Professional body and trade union for radi-

ographers in the UK

Society of Vascular Technologists of Great

Britain and Ireland (SVT)

Professional society for accredited vascular

scientists in the UK and Ireland
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vil. Prologue

As a HCPC registered diagnostic radiographer, a qualified and experienced sonographer, and
an academic working as an ultrasound programme leader, | wanted to gain a greater under-
standing of the experiences of sonographers working alongside the potential risk of acquiring
a WRMSD. Having experienced some symptoms of WRMSD myself, as well as witnessing the
significant and catastrophic effects this phenomenon has had on colleagues, | have felt in-
spired to want to learn more about what it is like for sonographers in the wider national

field, across the UK.

The focus of my MSc dissertation in 2011 was around WRMSD and sonographer education, which
resulted in the publication of Bolton and Cox, (2015). More recently | have worked with other
programme leaders in developing an educational workshop on WRMSD, which | have delivered at
2 HEI's within the UK, which included my own ultrasound students. | have been actively involved
in driving forward the reform of ultrasound education in the UK with involvements with meetings
held by HEE, as well as sitting on the BMUS council and CASE committee. | have current first-hand
clinical experience in medical ultrasound and continue to practice ultrasound in the NHS and
therefore continue to have personal unique experience of WRMSD as well as the political, per-

sonal, and professional issues sonographers are facing in the current climate.
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1 Introduction and Background to Study

1.1 Introduction to the Research and Rationale for the Study

This chapter aims to set out the foundations for this thesis, by discussing both its focus and
purpose. The overall aims and objectives, ideas upon which this study builds, and the per-
sonal motivation of the author, were provided as a prologue outside the main structure of the

thesis in the preceding section.

WRMSD is a worldwide public health problem (Arvidsson et al., 2016). The UK had a preva-
lence rate of 530 cases of WRMSD per 100,000 people in 2014-15 with an estimated 9.5 mil-
lion working days lost in the UK to WRMSD, which equates to 40% of workdays lost (Health &
Safety Executive, 2015). More recently, the average prevalence of WRMSDs for workers in
the health and social work sector was reportedly significantly higher than the average for all
other relevant occupations, with 1,430 per 100,000 workers, averaged over the period
2018/2019-2020/2021 (Health and Safety Executive [HSE], 2022). Over the 2018/2019 finan-
cial year (pre-Covid-19 pandemic), cost estimates associated with self-reported workplace

injuries within the UK were £18.8 billion, each year, for new injuries alone (HSE, 2020).

WRMSD is also specifically a significant problem within the sonographer population (Robson
& Wolstenhulme, 2010; Sommerich et al., 2019) with more than 80% of sonographers in the
UK reporting WRMSD (Morton & Delf 2008, (Sommerich et al., 2019). It is estimated that

20% may develop a career ending injury (Gibbs & Edwards, 2012; Sommerich et al., 2019).

WRMSD is a complex, multifactorial condition that results from a combination of genetic, en-
vironmental, and behavioural factors ('Industry Standards for the Prevention of Work-Re-
lated Musculoskeletal Disorders in Sonography', 2017). Emerging research has attributed the

growth in WRMSD to a vast and often diverse range of factors including repetitive tasks, in-
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creased workload demands (Anderson et al., 2019), lack of knowledge related to the phe-
nomena (McDonald and Salisbury, 2019), irresponsible equipment manufacturers (Som-
merich et al., 2019), sedentary lifestyles, and reduced physical fitness (Evans, Kevin, Roll and

Baker, 2009).

Several studies in the field of sonography have already emerged over the last decade outlin-
ing the nuanced problems that have increasingly been seen as an output of working with so-
nographers experiencing WRMSD, and the equally nuanced solutions that a practitioner may
(or may not) find (Gibbs, and Young, 2009; Gibbs and Edwards, 2012; Gibbs, 2011; Gibbs, and
Young, 2011; Bolton and Cox, 2015; Harrison and Harris, 2015; Harrison, Harris and Flinton,
2018; Harrison, 2015; Parker, and Harrison, 2015). Yet, very little further qualitative research
of this order has to date emerged from within the radiological, or more specifically ultra-
sound, disciplines themselves, highlighting a significant gap in the current knowledgebase re-

lated to WRMSD and sonographers.

This study aims to provide an account of the unique perspectives of sonographers in terms of
their experience and understanding of WRMSD and how these impact on their professional
role and their lives in general. In particular, the study will explore the attitudes and experi-
ences of sonographers towards WRMSD. Consequently, for this study an interpretive, quali-
tative approach is adopted with a view to opening further debates on this important issue
within the ultrasound specialism, and specifically amongst sonographers, underscoring the
complexity and nuances of the core issues, and highlighting some clear themes for future re-

search.
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1.2 Background to the Study

This section will outline the historical perspective which should contextualise this study in
terms of how WRMSD has become a pertinent issue amongst sonographers and the wider ul-

trasound workforce in the UK.

1.2.1 The history of ‘Sonography’ developing as a ‘profession’ and the emergence of ‘So-
nographer culture’

Before exploring the concept of WRMSD amongst sonographers it would seem prudent to pro-
vide a critical narrative of how sonography as a ‘clinical specialism’ or ‘profession’! has grown
and developed over the past 50 years. It is important to recognise the specific nature of this de-
velopment within the UK, to conceptualise the role of the sonographer in relation to the phe-

nomenon of WRMSD.

At the end of World War 2, ultrasound began to develop roots in medical fields in the UK with the
beginnings of commercial availability from the mid 1960’s (Lee & Paterson, 2004). In 1956, lan
Donald, University of Glasgow in Scotland, performed the first foetal head measurements and re-
lated the measurements to foetal age and weight, which was the beginnings of obstetric ultra-

sound in the UK (Baker, 2005).

The technological advances in the use of piezoelectric crystals led to developments of ‘real
time’ grey scale ultrasound imaging which increased the rate of expansion of ultrasound as
an imaging modality and in terms of widening the range of diagnostic applications (Gibbs,

2013). The developments have led to an increase in sophisticated ultrasound technology

! To date, ‘sonography’, ‘ultrasound practitioner’ ‘ultrasonographer’ or ‘sonographer’ are not regulated
protected titles in the UK and consequently this specialism is not a ‘profession’ in its own right, alt-
hough it is often anecdotally referred to as such.
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which is able to make detailed assessments in pregnancy, evaluate moving structures
(including blood flow and velocity measurements) and evaluate anatomy in 3 and 4
dimensions and assess stiffness of tissue which has led to ultrasound becoming a popular
first line investigation for many anatomical regions of the body (Hoskins, Martin and Thrush,

2010).

Advancements in ultrasound technology, with rapidly improving diagnostic accuracy of
ultrasound, have led to an exponential growth of the clinical specialism across a wide range
of clinical applications including obstetrics, gynaecology, general medical, vascular, breast
and musculoskeletal ultrasound to name but a few (Gibbs, 2013) which has concurrently led
to a growing demand for ultrasound services nationally. Consequently, ultrasound has
developed as a multi professional imaging modality owing to the heterogeneity of the clinical
need nationally (Lee and Paterson, 2004). In turn, this has since led to a range of
professionals using ultrasound, such as radiographers, midwives, physiotherapists, and

vascular scientists across the UK.

Within the imaging field, medical ultrasound was initially predominantly carried out by
radiologists, but since the 1980s radiographers have begun to take over much of the role,
initially under the supervision of radiologists (Hart & Dixon, 2008) and by the 1980’s
radiographers performing most obstetric scans across the UK (Edwards, 2010). Being strongly
under the auspices of radiography and radiology, sonography became a pioneer of role
extension in the imaging field for radiographers as those performing ultrasound began
initially to provide provisional comment on their images which was seen as progressive at

the time (Gibbs, 2013).

The concept of sonographer reporting, or even commenting on the image, was initially

contentious, with differing views between the ScoR (Society and College of Radiographers)
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and the RCR (Royal College of Radiologists) (David, 2005). This debate was further challenged
by the then regulatory body, Council for Professions Supplementary to Medicine, (CPSM).
The requirements were such, at the time, that allied health professionals, including
radiographers, would be in breach of their professional codes of conduct if they were to
convey results of examinations or treatment to patients (Price, 2010). This was clearly
problematic and would have prevented sonography becoming the clinical specialism it is
today. Pressure increased, owing to clinical need, and at this point it was suggested that
some employers were indeed allowing radiographers to ‘exceed their professional
constraints’ which later resulted in the CPSM, now replaced by the HCPC (Health & Care

Professions Council) removing the restriction from the professional standards (Gibbs, 2013).

In 1987 radiographers were eventually permitted to provide verbal and written comment on
their scans and radiographs, which had previously been forbidden (Price, 2010).
Consequently, this laid the foundations for further professional development and autonomy
for radiographers and sonographers which is represented in current UK practice today. The
(SCoR) have been pivotal, since the 1960’s, in driving forward the sonography workforce to
what it has become today, and particularly in terms of the development of clinical imaging

reporting by non-medical professionals (Price, 2010).

Progression and development of the role has not been without its challenges and there were
restrictions on practice whereby sonographers were initially heavily reliant on radiologists
for professional support and supervision (Gibbs, 2013). Sonographers began initially by
writing purely descriptive, rather than interpretive, clinical ultrasound reports based on scan
findings. This later developed into reports of a gradually more interpretive nature, as the
clinical specialism developed, which allowed these specialists to develop into autonomous

practitioners (Hart & Dixon, 2008).
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It is acknowledged that higher levels of autonomous practice continues to evolve,
particularly at the time of writing this thesis, making significant improvement to patient
diagnosis, and waiting times (Parker and Wolstenhulme, 2012; Mitchell, Nightingale and
Reeves, 2019). Despite this progress, and the fact sonographers are now scanning in the
region of 23% of all diagnostic imaging patients in the UK during the period 2021-22 (NHS
England and NHS Improvement, 2022), sonography is still not a regulated profession. The
main arguments against statutory regulation of sonographers are cost, tied in with the fact
that many sonographers are already registered using a different professional title, e.g.,
radiographer, which means the bulk of the workforce are being ‘taken’ from other
professions (SCoR, 2019). Consequently, other than via the new ‘direct entry’ routes,
sonography has remained almost impossible to enter, as a specific career choice, for school
and college leavers (SCoR, 2019), which has contributed to the national UK shortage of

sonographers (Waring, Miller and Sloane, 2015).

The sonographer shortage has been the driving force behind many of the innovative moves
by Health Education England (HEE) and some higher education institutions (HEIls) to tackle
the issue and since 2016, there have been moves towards ‘direct entry’ routes into ultra-
sound, with two graduate entry masters routes opening at the University of Cumbria and the
University of Derby and an undergraduate route at Birmingham City University (Waring, Mil-
ler and Sloane, 2015; Waring and Bolton, 2018). In March 2023, Sheffield Hallam University
started its first undergraduate BSc (honours) apprenticeship route into sonography, the first

of its kind to be CASE accredited (CASE, 2023).

Several recent commissioned projects have been completed which provide further evidence
to the staffing crisis in sonography (Waring et al., 2018; Miller et al., 2018). Both studies

arose from data collected from a HEE commissioned research project which explored the
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need for ‘direct entry’ ultrasound education. Miller et al. (2018) examined how sonographers
are potentially in a state of ‘flux’ in terms of moving from perceived ‘stressful’ roles in de-
partments that are understaffed with a perceived high workload into either early retirement
or less stressful roles in a related field, thus leaving a void of understaffing behind in many

departments.

There is a disconnect between the challenges faced in staffing and the number of ultrasound
examinations which need to be performed annually. The number of examinations performed
by sonographers across the most recent 1-year period showed a significant increase ultra-

sound patients being scanned, when compared with 10 years earlier, and this has been sum-

marised in Table 1 and Table 2 below:

Nuclear PET-CT SPECT
Medicine  Scans Scans

X-ray Ultrasound CT Scan MRI Fluoroscopy

included

1,713,155 B59.145 | 545845 | 2316410 76,765 3,570,085

Apr 1,751,420 817485 | 535790 | 208130 74,705 25,680 18,605 3,300 5,115 99.4% 3,531,225
May 1,786,850 809,585 | 541,805 | 2307230 75,855 25,340 18,405 3,385 4,480 98.8% 3,573,035
Jun 1,931,755 B8B2.385 | 560400 | 322,065 84,200 29,010 20,500 3,980 4,845 99.4% 3,839,330
Jul 1,873,460 B46.580 | 561285 | 321,345 78,875 28,485 20,210 3,940 4,750 98.8% 3,739,010

Aug 1,747,035 TBE.190 | 545850 | 313,100 72505 26,345 18,450 3,705 4,270 98.8% 3,519,550
Sep 1,847,755 850880 551,855 | 2318408 78,055 28,255 20,455 3,880 4,685 99.4% 3,704,255
Oct 1,828,325 831,030 | 562,055 | 330,650 74,755 27,855 21,155 3,530 4,760 98.2% 3,684,110

MNowv 1,862,405 BETATO | 560025 | 320490 75,800 30,065 20,405 3,630 4,770 98.8% 3,TET 745
Dec 1,681,300 704485 | 550,685 | 303,555 70,550 25,900 18,440 3315 4,805 98.8% 3,453,030
Jan 1,685,760 808,345 | 551070 | 318,085 59,835 25,935 10,585 3,245 4,750 95 8% 3,496 410
Feb 1,603,365 TEIFTE | 512155 | 267280 67,810 24515 19,450 3.025 4,505 93.9% 3,265875

Mar 1,817,435 B47 455 | 560100 | 318430 73,440 28,720 20,635 3,565 4,620 89.7% 3,674,430

Total | 21426870 9,927 335 | 6,604,065 | 3,777,760 000,575 | 326,085 | 236,485 42,550 56,375 - | 43,288,105

Table 1 Number of Imaging Examinations Performed in England within a 1 Year period
From March 2021- March 20222

(Taken from NHS England and NHS Improvement, 2022)

2 1. Activity not matched to a known organisation is omitted. 2. Data from April 2021 onwards remain
provisional and subject to change. 3. Total row represents a rolling 12-month total and does not include
activity from the earliest month in the table. Totals may not always equal the sum of the parts due to
rounding (NHS England and NHS Improvement, 2022).
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The data outlined in Table 1 (above) demonstrates the significant increase in workload for
sonographers remained following the Covid-19 pandemic. Table 2 outlines the increase in ul-
trasound workload in the pre pandemic era, when the data collection for this study was com-
pleted. This therefore suggests an increase in overall relative workload pressure on sonog-
raphers, particularly in comparison to sonographer staffing resource currently available

within the UK (SCoR, 2019).

- %

Fluoro- Nuclear PET-CT SPECT Medical Sl 1

Xray Ultrasound CT Scan MRI scopy Medicing | || Scans Scans  Photography org?:aﬁ;:gns Total
201213 21,174,005 7,687,850 | 3,346,840 | 2,345,160 | 1,018,620 | 437,155 71,080 11,380 6,085 93.6% 36,102,195
201314 21,832,985 8,140,175 | 3,760,405 | 2,614,865 | 1,028,735 446,365 75,255 16,350 10,530 97.8% 37,945,665
201415 22,676,785 8,666,470 | 4,199,515 | 2,890,310 | 1,018,100 | 439,655 89,165 21,850 16,180 99.2% 39,818,030
201516 22,570,870 | 8916,225 | 4,461,650 | 3,084,815 | 1,040,560 | 432,755 97,980 25,900 23,945 99.6% 40,654,715
201617 22,913,795 9,368,335 | 4,815,200 | 3,358,515 | 1,052,750 | 423,860 132,760 | 35420 31.225 99.7% 42,131,855
201718 22,908,795 9,507,560 | 5,146,475 | 3,464,010 | 1,025,330 | 417460 154,270 | 40,015 37.550 100.0%: 42,701,460
201819 23,467,930 | 10,161,965 | 5665930 | 3,743,995 | 1,034,025 421,650 177,330 | 45,365 52,875 99.8% 44,771,065

% Growth?* 2.4% 6.5% 10% B.1% 0.8% 1.0% 15% 13% 41% -0.2% 4.8%

Table 2 Count of NHS imaging activity in England, 2012/13 to 2018/19

(Taken from NHS England and NHS Improvement, 2019)

The figures cited above provide comparable evidence of increased workload for UK sonog-
raphers over a specific timeframe, as well as the wider medical imaging workforce. There are
however several restrictions to the current evidence, owing to several factors, in relation to

the ultrasound workforce, missing from the current data, as outlined below:
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The makeup, size, and age profile of the ultrasound practitioner workforce in England is not known be-

cause:

Sonography is not currently a regulated profession in the UK

There are multiple staff groups involved in ultrasound service provision

There are multiple national qualifications/certifications for ultrasound practitioners

Each staff group may have its own ultrasound practitioner qualification/certification

Organisations tend not to collect data on additional or specialist qualifications of its members

There is a lack of data detailing ultrasound activity by specialty/profession/staff group as organisations

There is a tendency not to collect data on ultrasound specific activity.

Figure 1 Limitations to the Data on the UK Sonographer Workforce

(Adapted from Professional Standards Authority, 2019)

Since 2005, the UK government’s Migration Advisory Committee has listed sonography as an
official ‘shortage specialty’ (Migration Advisory Committee (MAC), 2019). Parker & Harrison
(2015) also highlighted there are currently not enough sonographers in the UK to meet ser-
vice need, again foregrounding the point that sonographers continue to be placed under in-
creased workload pressures to keep up with caseload demand. The exponential rise in so-
nographer workload against the potential difficulty in growing the workforce remains a sig-
nificant problem in terms of growth of the clinical specialism and increasing pressure on ex-
isting sonographers, and it is this sense of pressure which is inherent in sonographer culture

(Mitchell & Nightingale, 2019).

The sharp increase in workload in ultrasound departments in the UK is a significant issue be-
cause, first there is clear evidence that sonographer numbers have not been monitored until

the recent survey in 2017 (CfWI, 2017); second, the lack of a professional identify means that
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sonographers are being sought primarily from the existing pool of diagnostic radiographers,
which are also on the professional ‘shortage’ list (MAC, 2019). As a result, staff are being
‘poached’ from one shortage profession to potentially solve the staffing shortage in another,
meaning there is no new source of sonographers from the graduate pool. Third, the signifi-
cant shortage of sonographers would suggest that those remaining in ultrasound practice
must manage the ever-increasing workload demands and cope with the resulting personal

and professional pressure being placed upon them (Miller et al., 2018).

Miller et al. (2018) found that sonographers are currently in a state of “flux’ in which experi-
enced staff are tending to either move roles or retire relatively early leaving less experienced
staff to carry the burden of increased workload and student training. It is acknowledged that
this study was conducted with a relatively small sample size (n=20) and might not necessarily
be representative of the entire sonographer population in the UK but all the same this pro-
vided an interesting concept, from a qualitative research perspective, for consideration
against the wider national picture, particularly in the sense this study further supported the

potential personal and professional impacts understaffing can have on the profession.

There are some slight improvements in the figures in the latest survey completed by the
SCoR (2019), which demonstrated marginal increases in the number of sonographers under
the age of 40, suggesting less short-term threat of losing sonographers to imminent retire-
ment and a slightly lower vacancy rate of 12.4% since the previous survey in 2014. In addi-
tion, the current survey noted a higher percentage (47%) working full time, compared with
only 35% in 2014 which could suggest a marginal improvement in staffing, albeit with more

staff working more hours perhaps under more pressure. The researcher is also curious
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whether the shortage of sonographers at a national level has become a catalyst for an in-
crease in staff numbers working full time to meet workload demands. Interestingly only 5%

reported WRMSD as a reason for sickness absence (SCoR, 2019).

In order to meet workload demands and patient expectations the NHS, since 2000, have
been moving toward 7 days working (NHS Improvement, 2019). The SCoR provided guidance
of ultrasound examination times, which included the assertion that sonographers them-
selves carry ‘the professional responsibility’ to ensure that the time allocated for each ultra-
sound examination is adequate to ensure safe practice (this includes performing the exami-
nation safely, accurately reporting the findings and competently dealing with any significant

or urgent findings (Thomson, 2015)).

The role of the ‘sonographer’ in the UK has evolved over the past 40 years and within the
area of clinical specialism, there are now a wide range of healthcare professionals providing
ultrasound services nationally, although ‘sonographer’, ‘ultrasonographer’ or ‘ultrasound
practitioner’ are still not protected, registerable, titles in the UK (Thomson & Paterson,
2014). The following definition of ‘sonographer’ is used in connection with the Public Volun-
tary Register of Sonographers, now transferred to the Register of Clinical Technologists
(RCT). Sonographer has been defined as ‘A healthcare professional who undertakes and re-
ports diagnostic, screening, or interventional ultrasound examinations. They will hold qualifi-
cations equivalent to a Postgraduate Certificate or Diploma in Medical Ultrasound, BSc
(Hons) clinical ultrasound or an honours degree apprenticeship that has been accredited by
the Consortium for the Accreditation of Sonographic Education (CASE). They are either not
medically qualified or hold medical qualifications but are not statutorily registered with the

General Medical Council.” (Society and College of Radiographers, 2019).
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Historically, ultrasound, or sonographer, ‘training” was driven by clinical need at a local level
(Parker & Wolstenhulme, 2012). This has since evolved over the years with many ultrasound
departments continuing to train radiographers, already employed in the wider radiology de-
partment, to become sonographers, via the traditional postgraduate diploma or MSc ultra-

sound route (Waring, Miller and Sloane, 2015).

Demand for ultrasound services has increased exponentially over the last decade, and in di-
rect response to this increasing demand in 1993 the Consortium for the Accreditation of So-
nographic Education (CASE) was formed (Gibbs, 2013). CASE is made up from several inde-
pendent professional organisations (see glossary). The role of CASE is to approve and ac-
credit ultrasound education programmes and focused courses in the UK by working with
higher education institutions (HEI) to ensure quality and benchmark standards of practice are
being met (CASE, 2019). The development of CASE still continues to help by ensuring the ro-
bustness of the training programmes which are crucial in maintaining and growing the so-

nographer workforce in order to deal with the ever-growing demands.

According to Office for National Statistics (ONS), population numbers are set to rise, meaning
there are predicted to be higher numbers of people aged over 65, by 2024, suggesting a
greater demand for healthcare and consequently imaging services (ultrasound). There is con-
sequently a growing pressure on the government and HEE to find strategies to solve the so-
nographer shortage given the UK sonographer workforce has been in a state of crisis for sev-
eral years (Parker & Harrison, 2015; Mitchell & Nightingale, 2019). For the past six years sev-
eral meetings have been held at a national level, across England, to develop a means to
move forward. At the time of writing there has been a second attempt at lobbying for ‘so-

nographer’ to become a protected title, which to date has been unsuccessful and further
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lobbying of parliament is expected in the years ahead (SCoR, 2019). In addition, approxi-
mately 60-70% of sonographers are registered radiographers, by professional background,
and maintain HCPC registration using this professional title (PSA, 2019). As the title ‘sonog-
rapher’ remains unregulated there are an ever-increasing number of sonographers working
in the UK without statutory regulation, often for a genuine reason such as eligibility being im-
possible. This has led to problems whereby a number of employers will not employ non-
HCPC registered staff as ‘sonographers’. This has created a ‘chicken and egg’ situation
whereby universities offering ‘direct entry’ programmes in ultrasound must warn applicants,
who are not already from a professional background, such as those with a science degree,
that employment may not be possible in all situations which has led to some reluctance in
clinical departments offering placements in the first place (Waring & Bolton, 2018). Con-
versely statutory regulation could open the floodgates to the rapid expansion of ultrasound

training which at the present time continues to be moving forward cautiously (BMUS, 2022).

It is estimated that there are now approximately 3,000 sonographers currently practicing in
the UK, most of whom are employed by the NHS and private sector organisations (CfWI,
2017). However, this number is drawn from a range of clinical contexts such as radiology de-
partments, community settings, agency/locum settings and self-employed/small business
and because of the lack of data collection in this area figures remain debatable (Professional

Standards Agency, 2019).

The ONS has predicted increasing population numbers in over 65’s by 2024, which will reflect
increasing demands on healthcare services (including ultrasound). In a report by the Health
and Safety Executive (HSE) sonographers in the UK are reported to be completing between
12 and 20 scans per day, with most departments scheduling working in 15-20-minute slots

(Monnington et al., 2012), adding further pressures to already stretched ultrasound services.
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The recommendations from a relatively recent Professional Standards Agency (2019) report
acknowledged that although the risk of no regulation for sonographers is high, it suggested
the risk is already mitigated through existing mechanisms e.g., existing regulation (radiog-
raphers, midwives, nurses etc.) who make up most existing sonographers across the UK. In
addition, they referred to the fact that most working ultrasound departments are ‘controlled
environments’ regulated by the CQC, which they suggested remains sufficient to provide ad-

equate mitigation.

If there is to be an increase in the number of ultrasound graduates from ‘direct entry’ routes,
then the report recommended that the government should consider the costs and benefits
of statutory regulation of sonographers in the future. They did however express some cau-
tion, in terms of ensuring the flexibility of those already registered, as a different profes-
sional title may be required to ensure continued flexibility, and workability, of the so-

nographic workforce (PSA, 2019).

One of the challenges for professional societies and regulatory bodies is gathering the neces-
sary evidence to continue to put pressure on the government to review the need for sonog-
raphy regulation. One of the challenges is the makeup, and size, of the sonography work-
force, which remains difficult to quantify, owing to the existence of multiple staff groups in-
volved in ultrasound service provision, alongside multiple national qualifications/certifica-
tions for ultrasound practitioners. Organisations tend not to collect data on additional or
specialist qualifications of its members or ultrasound activity by specialty/profession/staff

group (Cfwl, 2017).

At the time of writing there continues to be much debate regarding the future, particularly in
terms of developing the sonography workforce, and how the challenges of understaffing and

increasing workload are going to be met.
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This section aimed to provide some background to ‘sonography’ as a clinical specialism, in
terms of how it has emerged, and in doing so to conceptualise sonography as a career to bet-

ter understand how WRMSD, as a phenomenon, is embedded within this workforce crisis.
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1.3 Research Question:

The study aims to answer the following research question:

What are the key experiences of sonographers living with the associated risk of WRMSD?

1.3.1 Aim

The aim of this study was to gain a deeper understanding of the unique experiences and the

personal perspectives of sonographers and WRMSD.

1.3.2 Objectives:

1. To perform a scoping, narrative (literature) review to outline the gaps in the current
knowledge base.

2. To understand sonographers’ individual and unique experiences of carrying out their
current role alongside the inherent associated risk of WRMSD.

3. To evaluate sonographers’ understanding of WRMSD and how this phenomenon im-
pacts on their professional experiences, relationships, behaviour and thinking.

4. To further understand sonographers’ personal experience of WRMSD considering
what is currently understood about the phenomenon through their professional
practice.

5. To gain an insight into sonographers’ experience of WRMSD in terms of the potential
impact this might have on themselves, their colleagues, the wider professional popu-

lation, and any political implications.
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2  Literature Review

2.1 Introduction to Literature Review

This chapter will provide a critical narrative of the current literature related to WRMSD
through a critical evaluation of the relevant publications. In Section 2.1, an outline of the lit-
erature search strategy is provided, with additional detail available in the appendix section
[Appendix 1]. The literature review follows a scoping and narrative review approach (Munn
et al., 2018) with the aim of providing a contextual overview of the literature relating to the
research question in order to highlight the relevant gaps in knowledge. Section 2.2 evaluates
the literature relating to the anatomy, symptoms and effects of WRMSD and potential eco-
nomic consequences of WRMSD in ultrasound. Section 2.3 discusses the potential causes of
WRMSD. This section initially begins by exploring the phenomenon outside of the field of so-
nography and then later focuses specifically on sonography and practitioners within this field
(sonographers). Section 2.4 to Section 2.9 also provide a synthesis of the literature pertinent
to the research question and sonographers’ experience of WRMSD. These focus on issues
such as scan techniques, the influence of patient obesity, workload pressures, lifestyle con-
siderations, psychological effects, and ergonomic concerns. Despite limited direct literature
being available relating to the research question, this review includes insights from sonog-
raphers worldwide, along with those specifically from the UK. It also explores their perceived
roles, viewpoints on the causes of WRMSD, and their reported experiences in identifying and
managing WRMSD across diverse clinical ultrasound contexts. Furthermore, the review ex-
plores wider significant issues such as the training of sonographers. It also examines how the
how the structure and functioning of healthcare services, both within the UK and overseas,
impact their professional roles. The literature review also focuses specifically on the perspec-

tives of sonographers, including potential measures to combat WRMSD such as muscle
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strengthening exercises. It also incorporates additional literature on current clinical needs in
ultrasound, expectations placed upon sonographers, and the views and experiences of so-
nographers regarding their current working environments. The summary in section 2.9
brings together the current salient points within the debate in relation to sonographers’ ex-
periences of WRMSD. It also underscores the gaps within the present understanding, which
this study aims to fill. This review reaffirms the significance of the central research questions

within this thesis.

A combination of a ‘scoping review’ and a ‘narrative review’ was deemed to be a useful
methodological approach to the literature review, for this particular study, in order to exam-
ine emerging evidence in terms of what was already known to be an under researched area
of ultrasound practice. Scoping reviews are advantageous where clarification around a con-
cept or theory is required and where it is difficult to determine where one method ends and
another begins, while still following a robust and systematic search strategy (Munn et al.,
2018). A narrative review provides a scholarly summary, alongside interpretation and cri-
tique, to establish what is already known about the subject, the nature of the knowledge-

base, and how that informs clinical practice (Greenhalgh, Thorne and Malterud, 2018).

A thorough review of available evidence was completed to investigate the research question
concerning sonographers' experiences of WRMSD. This review involved exploring pertinent
databases and websites. The search process began in October 2013, coinciding with the start
of the Doctorate, and has continued systematically until November 2022. The approach fol-
lowed the methodology outlined by Booth, Sutton, and Papaionnou (2016).The key words in

i

the search strategy included, “WRMSD”, “Work-related injury”, “msk”, “experiences”,

”  u, ”n u n u ”n u ”n u

“pain”, “views”, “sonographers”, “ultrasound practitioners”, “working practices”, “ultra-

n o ” u

sound”, “prevention”, “identification”, “treatment” and “management” which were entered
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into the University of Cumbria’s ‘One Search’, followed by focused searches using MEDLINE,
Science Direct, CINAHL and Google Scholar (See Appendix 1 for further details on the key

word search strategy employed).

The literature review was enhanced by access to reports and publications completed by the
relevant UK professional bodies and societies, such as BMUS, CASE, SCoR, as well as govern-
ment reports and standards, such as the Health and Safety Executive (HSE) and the Profes-
sional Standards Agency (PSA). Studies published in the English language between 1980 and
2022 were included and studies were in the main limited to those related to countries and
regions with a high degree of applicability to the UK, including the USA, Canada, Western Eu-
rope, Australia and New Zealand. Some older publications were excluded where findings
were no longer deemed relevant to current ultrasound practices or when they were unable

to offer a relevant historical perspective.

A’snowballing’ effect was utilised to gather additional literature using the reference lists of

studies found using the systematic processes, described above (and in Appendix 1).

2.2 Anatomy Symptoms and Effects of WRMSD

2.2.1 Introduction

This section provides a critical narrative review of WRMSD in relation to the anatomical re-
gions the phenomenon potentially affects, the symptoms it produces and the fundamental
effects it has on careers, as well as the potential impact it has on lives outside of the working

environment, specifically focusing on sonographers.
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It is useful to reflect on the fact that the term WRMSD has differing interpretations and syn-
tax, for example the concept of ‘discomfort’ and ‘disorder’ are often confused or misinter-
preted (Sommerich et al., 2016). Earlier in the background section (1), it was acknowledged

that WRMSDs are a complex phenomenon and highly under researched.

WRMSDs have therefore been described as a ‘major public health problem’ (Arvidsson et al.,
2016) supporting the need for urgent action to tackle this debilitating issue, which is compro-
mising many professions, and more specifically and most pertinent to this study, sonog-
raphers. To better understand the phenomenon, it is first prudent to explore the anatomical

regions, affected by WRMSD.

2.2.2 Anatomy

WRMSDs cause pain, affect joints, can alter body shape, and may result in reduced range of
movement (Public Health England, 2019). There are a sizeable number of musculoskeletal
conditions (up to 200) which may affect a range of anatomical regions including muscles,
bone, soft tissues, joints, and spine (Jellad et al. 2013). Furthermore, WRMSD may also in-
clude all types of arthritis with Street et al. (2003) previously suggesting the main anatomical

regions affected being the upper extremities, neck, shoulders and trunk.

In some cases, the precise anatomical region affected can be impossible to specifically iden-
tify. Vries et al., (2013) discussed the term ‘chronic non-specific musculoskeletal pain’ (CMP),
which is an umbrella term covering symptoms which do not necessarily pertain to a specific
anatomical region. Earlier Malmgren-Olsson, Armelius and Armelius (2003) discussed the
challenges of categorising pain-related musculoskeletal conditions such as myalgia and fibro-

sitis. Consequently, WRMSDs are difficult to define and are challenging to diagnose which is
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supported by all current studies to date (Scopel, Oliveira and Wehrmeister, 2012, Hogan,

2021, Evans, et al., 2022).

The most injured anatomical regions amongst sonographers tend to be the shoulder (84%),
neck (83%), wrist (61%), back (58%) and hands (56%) (Coffin & Baker, 2007). Furthermore,
the lower back, hands, wrists, forearms, elbows, shoulders and neck are especially significant

problem areas (Eatough, Way and Chang 2012, Esmaeilzadeh, Ozcan and Capan, 2014).

WRMSDs are also dependent on the work or occupation being carried out (Fischer and
Woodcock, 2012). WRMSD in sonographers, like in other occupations, affects a range of
anatomy, leading to inflammatory and degenerative processes taking place, exasperated by
small repetitive stresses to muscles and tendons that occur over time and include conditions
such as carpal tunnel syndrome, tendonitis, bursitis and epicondylitis (Muir et al 2004, Ho-
gan, 2021). This phenomenon is caused by repetition, sustained force, awkward postures
and direct pressure (Dyrkacz, Mak and Hec, 2012). These injuries, which affect soft tissue,
nerves, muscles, ligaments and tendons, consequently, lead to symptoms of pain and even-
tually incapacitation (McDonald & Salisbury, 2019; Simonsen et al., 2018) resulting in micro-

trauma.

WRMSDs include several inflammatory and degenerative disorders involving muscles, ten-
dons, joints, nerves, and blood vessels which can result in prolonged pain and disability,
(Aptel, Aublet-Cuvelier and Cnockaert, 2002). Sonographers may develop small muscular
tears which occur due to the repetitive fine movements of the hand, wrist, elbow, and shoul-
der due to manipulation of the ultrasound transducer when performing an US scan and
these small tears can worsen over time (Engen, 2010). WRMSD in sonography is not a new
phenomenon, the term ‘sonographer’s shoulder’ was coined by Craig as far back as 1985

(Scholl & Salisbury, 2017).
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Table 3outlines some of the figures from a series of published articles, outlining the respec-

tive anatomical regions affected by WRMSD, demonstrating the serious potential implica-

tions this phenomenon can have on sonographers.

ings of three earlier studies

The main anatomical areas affected by WRMSD, in terms of pain and discomfort, a comparison of the find-

Figures derived from:

Mazzola et al (2017) %

Miles (2005) %

Pike et al (1997)

%

Necas (1996) %

Neck 74 66 73 76
Upper Back (Back) 58 45 60 53
Middle Back 29 40 -

Lower Back 48 65 46
Shoulder 76 67 73 66
Upper Arm - 34 38 -

Forearm - 29 35 33
Wrist 59 47 65 61
Hands/Fingers 55 43 60 47
Elbow - 32 - 33

Table 3 Anatomical Areas Affected by Pain and Discomfort

(Adapted and further updated from an original version within an earlier systematic litera-

ture review by Morton & Delf, 2008)
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In terms of biomechanics, WRMSDs arise because of repetitive action of muscle groups
which exceed their biological tolerance levels, leading to injury to the muscles or tendons
which can result in shorter or longer-term pain, discomfort, and disability (Lanfranchi and
Duveau, 2008). Furthermore, biomechanical muscular stress, initiated by repetitive or awk-
ward posture, eventually may lead to WRMSD (Eatough, Way and Chang, 2012). Static pos-
tures can also be problematic, potentially leading to nerve compression and pain (Omer et
al., 2004). WRMSD can also be a result of sudden or unexpected movements such as com-
pression, contraction rotation (twisting) and sheer forces (Trinkoff et al., 2003) consequently

affecting the respective anatomical regions highlighted in Table 3 above.

Anyone can develop muscle imbalance from sustained suboptimal postures, and imbalance
between agonist and antagonist muscles of a joint, or imbalance between dormant and non-
dormant muscles (handedness can be an example of this) (DeMont, 2004). Overall, the fac-

tors that can lead to WRMSD are all typical to a sonographer’s working environment.

Table 4 illustrates some of the anatomy affected by repetitive motion:

Repetitive Movements Prevalence

Wrist/Hand Motion

Repetitive 92%
Awkward Position or Bending 100%
Twisting 62%

Arms/Shoulders

Repetitive 100%
General

Sustained Positions 92%
Repeated Stretching/Reaching 84%
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Repeated Pressing/Twisting 77%

Table 4 Anatomical Regions Reported To Be Affected by Repetitive Motion

(Adapted from Christenssen, 2001)

2.2.3 Symptoms

The symptoms of WRMSD remain as variable as the phenomenon itself (Barros-Gomes et
al., 2019). It is generally accepted that muscular discomfort and/or pain may be an early sign
of WRMSD. Studies reporting short-term musculoskeletal discomfort, linked to an individ-
ual’s occupation, confirm that this is a predictor of potential longer-term musculoskeletal
pain as well as WRMSDs (Serranheira et al., 2015). WRMSD includes a range of conditions
such as tenosynovitis, bursitis, tendonitis, carpal tunnel syndrome and epicondylitis (Spence
et al., 1995) and consequently the associated symptoms are wide-ranging. What is common
among sufferers of WRMSD is that they tend to experience symptoms of pain or tenderness

following a period of intense repetitive work-based activity (Dong et al., 2019).

Most studies agree that, because of the latter, individuals typically report symptoms such as
muscle weakness, swelling, skin discolouration, painful skin to the touch, increased sensitiv-
ity to pain (hyperalgesia), burning or tingling sensation (paraesthesia) (Anderson, et al.,
2019). It is widely accepted that WRMSD do not always fall into specific medical diagnoses
(Melaku Hailu Temesgen et al., 2019) and consequently symptoms are often difficult to cate-

gorise, making the phenomenon difficult to diagnose.

Further studies report additional symptoms of WRMSD, which include loss of grip, pain, tin-
gling and numbness in the fingers and numbness in the hand or forearm (Ripat et al., 2010).
Staal, de Bie & Hendriks (2006) earlier cited similar symptoms, which also included, stiffness,

clumsiness, loss of co-ordination, loss of strength, skin changes and temperature differences
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as significant predictors of WRMSD. Symptoms arising from WRMSD can initially begin as
quite mild, sometimes presenting with a dull ache or a tingling sensation in the affected area,
which may disappear after a rest period, but can later develop into irreversible more painful
conditions (MacDonald & Scott 2013). In some cases, WRMSD may present as soft tissue

pain, which can be made worse by work-related activity (Wooten, 2019).

In general, healthcare professionals affected by WRMSD reported experiencing symptoms of
biomechanical strain from manual handling of objects and people, which contribute to the
gradual development of WRMSD (Nilsson, Lindberg and Denison, 2010). WRMSD symptoms,
reported in the sonographer workforce, also seemed to be representative of the latter
(Gibbs and Young, 2011), with symptoms tending to be unique to individuals, and their re-
spective role, which has significant heterogeneity among sonographers. Swinker & Randall
(2007) noted that incidence of pain was proportional to increased length of scan time and
suggested the type of scan and patient type were also influencing factors (Harrison, Harris

and Flinton, 2018).

Furthermore, several studies reported sonographers were also experiencing generalised

pain, both when performing ultrasound scans and in the evening following their working day
(Al-Rammabh et al., 2017; Simonsen et al., 2018). Earlier studies concurred, reporting that up
to 89% of sonographers reported experiencing symptoms of pain as a direct consequence of

their work (Swinker & Randall, 2007; Gibbs and Edwards, 2012).

A study by llce (2014) discussed this point further and argued that diagnoses such as myalgia
or carpal tunnel syndrome can be defined as ‘musculoskeletal disorders’, while symptoms
such as ‘pain and aches’ are classed as ‘discomforts’, which may be reversible. This high-
lighted a debate across several studies regarding which specific symptoms should be specifi-

cally classified as WRMSD. This may lead to misunderstanding and lack of clarity amongst the
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general population and specifically amongst sonographers themselves. This lack of under-
standing of the phenomenon is a significant gap in the current knowledge base (Bolton and

Cox, 2015) and will be explored further in this study.

The definition of the term ‘WRMSD’ and specifically, what this term means to sonographers,
needs to be explored further to highlight potential gaps in sonographers’ current under-
standing of the phenomenon. Table 5 is related to guidance produced by the Society and Col-
lege of Radiographers (SCoR) and it has highlighted that symptoms of WRMSD are thought to

occur in stages:
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STAGE 1 (MILD): The first symptoms are a dull pain or a tingling sensation in the affected area
which gets better when rested. At this stage, the condition is reversible and is known as threatened

over-use injury.

STAGE 2 (MODERATE): If the condition is left unchecked at the mild stage recurrent pain aching and
tiredness will occur earlier in the working day and will persist at night possibly disturbing sleep.
There may be a visible swelling. The condition may be reversible at this stage but only by complete

rest from the task that has brought on the injury in the first place.

STAGE 3 (SEVERE): The pain along with weakness and fatigue can be felt even when resting com-
pletely. Sleep can be disturbed, and it may not be possible to carry out even the most mundane

tasks at home or work. This stage may result in permanent disability.

Table 5 Stages of WRMSD symptoms

(Adapted from SCoR, 2002 and SCoR, 2019)

2.2.4 Effects on Sonographers

The symptoms, highlighted in Table 5, may have a significant impact on sonographers, po-

tentially reducing their ability to scan (ScoR, 2019). Evidence suggests the nature of the job
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requires some ‘non-ergonomic’ positioning, which is virtually impossible to avoid (Som-
merich et al. 2019). This fundamentally means that solutions for mitigating the effect of such
actions, in terms of WRMSD, can be significantly more challenging for this specific workforce

(Coffin, 2014).

Sonographers have an awareness of their part in contributing to their own increased risk of
WRMSD (Mogan and Motamedi, 2019; Gibbs and Edwards, 2012). In spite of this, evidence
suggests many sonographers continue to scan while experiencing symptoms of discomfort
which is thought to be exacerbating the problem (Butwin et al. 2017). Consequently, this in
part may be leading to increased incidence of WRMSD and subsequent longer term higher
levels of sickness absence across the workforce (Burnett and Campbell-Kyureghyan, 2010).
For example, an earlier study, which explored the frequency of wrist exertions related to as-
sociated discomfort (Khan, O’Sullivan and Gallwey, 2010), found that by assessing the impact
of forearm and wrist flexion and extension, excessive pronation and supination of the wrist
and forearm provoked discomfort when extended beyond the 60% range of movement
mark. It is acknowledged that the findings of this study need to be viewed with some cau-
tion. Primarily, as all participants were male the inclusion of female participants may have
potentially altered the overall findings. The study did highlight some of the challenges faced
by those performing ultrasound examinations on a regular basis. In particular because of the
nature of the range of movement required for the role, the challenges faced in avoiding such

movements are apparent and in part seen as unavoidable.

The serious health risks, both physical and psychological, associated with WRMSD among so-
nographers are also becoming more recognised (Scholl & Salisbury, 2017). Furthermore,
these risks are likely to have major implications for both sonographer health and wellbeing,

and in terms of overall costs to employers (MacDonald and Scott, 2013). Table 6 illustrated
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some of the anatomy and the prevalence of significant effects from repetitive movement,

specifically related to echocardiographers.

Repetitive Movements Prevalence

Wrist/Hand Motion

Repetitive 92%
Awkward Position or Bending 100%
Twisting 62%

Arms/Shoulders

Repetitive 100%
General

Sustained Positions 92%
Repeated Stretching/Reaching 84%
Repeated Pressing/Twisting 77%

Table 6 Anatomical Regions Reported To Be Affected by Repetitive Motion

(Adapted from Christenssen, 2001)

2.2.,5 Summary

This section has outlined the anatomy affected, the symptoms of WRMSD (more broadly and
specific to sonographers) and how these effects relate to WRMSDs and sonographers. A
range of anatomical regions can be affected by WRMSD across many professions. There is
still some degree of debate in terms of how WRMSDs are categorised, highlighting some of
the nuances particularly related to WRMSD amongst sonographers, which need to be ex-
plored further. The literature has highlighted a general consensus that the symptoms of

WRMSD are broad, and variable from individual to individual, and tend to be specific to the
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role being undertaken. There is also broad agreement in the literature that the potential ef-
fects of WRMSD on individuals can be catastrophic, in some circumstances, resulting in a ca-

reer ending injury highlighting the seriousness of the phenomenon.

The next section will discuss the underpinning causes which lead to WRMSD. Whilst the

causal factors of WRMSD are complex, these will be explored in more detail.

2.3 Causes of WRMSD:

2.3.1 Introduction

The previous section discussed the anatomical regions affected by WRMSD. The aim of this
section is to provide a critical narrative review on the causes of WRMSD evident in the current

literature, which aims to highlight the gaps in knowledge, which this study aims to fill.

The challenges of identifying the precise causes of WRMSD are not a new concept in sonog-
raphy and it is acknowledged that the causes are multifactorial (Gibbs & Young, 2011). Fur-
thermore, these are linked to a broad range of conditions and situations which are often
considered complex and inter-related (Simonsen et al., 2018). The views held by Sonog-
raphers about the causes of WRMSD have been highlighted in only a small number of stud-
ies, for example (Gibbs and Edwards, 2012; Bolton and Cox, 2015; Simonsen et al., 2018), but
in the main, these confirm the complexity in determining the causes and acknowledge the
wide range of factors which may lead to WRMSD, acknowledging the paucity of research in

this field.
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This chapter has gathered the current evidence into themes, which will be explored through a
critical narrative review. Each section will explore some of the findings from wider profes-

sional fields before focusing on sonography specifically.

2.3.2 Generic Causes of WRMSD

Figure 2 (below) is a conceptual framework, developed as a tool for understanding WRMSDs,
and this illustrates the fundamental elements of working conditions which may impact on
workers’ musculoskeletal health (Karsh, et al., 2001). Central to this model is the individual,
with the respective parts of the work which can influence the individual’s risk of WRMSD on
the left. The ‘task’ is fundamentally related to what the individual job role involves, and
‘technology’ relates to the technologies, which may be present to assist the individual in per-
forming the relevant task. Combined, these two factors affect the job itself and the physical
demands placed upon the individual. Finally, the working environment and the workplace
organisation combine to ascertain the true nature of the job role, including the peculiarities
of what that involves, and consequently how these impact on the individual, both in a physi-
cal and psychological sense. Disconnect between working environment and workplace or-
ganisation may therefore lead to additional strain on the individual (Karsh, Moro and Smith,

2001) consequently leading to WRMSD.
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Figure 2 Conceptual Model of the Development of WRMSD
(Karsh et al., 2001)

2.3.3 Causes of WRMSD in Sonographers

The next sub-sections will explore the relative biomechanical, physiological, and psychological

causes of WRMSD amongst sonographers though a critical narrative.

2.3.3.1 Biomechanical Causes

Biomechanical causes are one ‘umbrella term’ for some of the main physical causes of
WRMSD, and these include ultrasound scanning postures, excessive force used in performing
a scan and poor workplace design (Coffin and Baker, 2007). A summary of the biomechanical

causes of WRMSD can be found in Table 7 below.

Biomechanical Causes of WRMSD

Vibrations

Overuse

Excessive force/strain
Forceful/awkward movements
Poor posture/improper positioning
Repetitive motion

Sustained duration of pressure

Table 7 Biomechanical Causes of WRMSD

(Adapted from Baker and Coffin, 2013)
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It is acknowledged that, except for ‘vibrations’, all of the causes in the table above are perti-
nent to sonographers (Morton and Delf, 2008; Coffin, 2014). Furthermore, few recent re-
views, related to causes of biomechanical overload in healthcare, are evident in current liter-
ature (Simonsen et al., 2018; Sommerich, 2018; Occhionero, et al., 2014; Burnett and Camp-
bell-Kyureghyan, 2008). Although the previous section discussed the anatomy affected by

WRMSD, this section will further evaluate how this is related to the causes of WRMSD.

In terms of sonographers, Evans et al. (2010) outlined the biomechanical factors considered
to be the main causal factors of WRMSD amongst sonographers which are highlighted in Ta-

ble 8 below:

Causes of WRMSD amongst Sonographers

1. Fine transducer movements combined with gripping it tightly may lead to trauma of the minute
muscle fibres of the fingers, hand and forearm.

2. Twisting and bending of the wrist to improve transducer contact with the tissue sur-face can lead
to strain in the soft tissues of the wrist joint.

3. Sustained abduction of the shoulder with the elbow away from the body while scanning affects
musculoskeletal changes throughout the shoulder and arm.

4. Sustained bending, twisting, and rotation of the torso and neck to complete examinations and
inter-face with the equipment stresses multiple musculoskeletal components.

5. Compromised workspaces contribute to poor postures that must be maintained for prolonged
periods during the patient examinations, straining joints and fatiguing muscles.

6. Innovation in computer and digital image acquisition has increased examination efficiency,
thereby increasing productivity and workload requirements and decreasing rest periods between
examinations.

7. Individual factors of height, age, and gender of the sonographer have an influence on the ability
to with-stand daily, repeated stress on the body.
Table 8 Summary of specific biomechanical factors, which may contribute to WRMSD

amongst sonographers(Adapted from Evans et al., 2010)

As illustrated in the table above, the study by Evans et al. (2010) highlighted that, at the time

of publication, documentary evidence surrounding the causes of the phenomenon were not

50



adequately supported by any underpinning research and consequently data was only anec-
dotal and focused mainly on biomechanical forces and did not consider any potential psycho-
social causes (these will be discussed at the end of this section). Consequently, Evans et al.
(2010) suggested an integrated approach is needed to capture the nuances surrounding this

phenomenon to better understand the causes of WRMSD.

2.3.3.2 Posture

‘Posture’ has been a recurring term frequently used when referring to WRMSD in a variety of
vocational roles ranging from office work to engineering, healthcare, factory work, musicians
and even hairdressing (Coenen et al., 2016). The way humans ‘physically’ operate, particu-
larly within their working lives, is attributed to the overall health and wellbeing they experi-
ence (Smyth et al., 2017) This section aims to explore the concept of posture, related to

WRMSD in wider professional contexts, later focusing down to the role of the sonographer.

Posture, in terms of being a risk factor for WRMSD, relates to the position of a part of the hu-
man body relative to another adjacent part, measured by the angle of the joint connecting
them (Butwin et al., 2017). WRMSDs are commonly associated with poor posture (Butwin et
al., 2017; Armstrong et al., 1993). Each joint in the human body has what is known as, a neu-
tral range of movement. This is attributed to movement, which does not usually require a
high muscular force, and does not cause discomfort to the individual (Butwin et al., 2017).
When the degree of strain, applied to relevant muscle groups, becomes frequent and unbal-
anced, WRMSD is more likely to occur (Wareluk and Jakubowski, 2017). Although posture
can be said to have a ‘safe’ range, the point where this is exceeded, and the respective pos-
ture is considered to become a ‘risk-factor’, varies considerably between individuals. Fur-
thermore, this is dependent on several personal factors including age, muscle strength and

gender (Soares, Jacobs and Sharan, 2012).
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Some pictorial examples, of various scanning postures, have been highlighted in Figure 3.
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Figure 3 Safe and Unsafe Ranges of Movement for the Shoulder, Forearm and Hand

(Images taken from Dodgeon and Newton-Hughes, 2003)

The comfortable ‘range’, which is peculiar to the individual, is determined by the range of
deviation that specific joint can usually accommodate (L6tters and Burdof, 2002; Sweeney et
al., 2022). Static posture has also been identified as a potential risk factor for WRMSD, in
some cases, attributed to the accumulation of lactic acid, subsequently leading to muscular
discomfort, fatigue and pain (Kilboom, 1990; Hogan, 2021).The effects of bending or twisting

have also been identified among workers in several different occupations, for example, off-
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shore workers, earth moving operators, carpenters, and office workers as well as sonog-
raphers (Riihimaki et al., 1989; Sweeney et al., 2022). As with task-repetition, poor posture
increases WRMSD risk for an individual, when combined with applied force, which is a signifi-

cant factor in many aspects of sonography work (Hogan, 2021).

The shoulder has also been identified as a particular ‘problem’ region across a range of pro-
fessional and occupational fields. Village and Trask (2007) suggested that there are three
main causes of shoulder injury: (1) compression of the supraspinatus tendon, (2) reduction in
blood supply to the supraspinatus and infraspinatus muscles and tendons, when the arm is
elevated, (3) prolonged static contractions leading to muscle fibre damage. Furthermore,
they suggested sonographers continually elevating their arm beyond 30 degrees from their

trunk is a leading cause of the above.

Similarly, wrist and forearm postures (continually extended from the neutral range) com-
bined with sustained force, particularly at the fingertips, have been found to increase pres-
sure within the carpal tunnel in a cumulative fashion. If such pressure is high or prolonged,
this can cause irreversible damage (Viikari-Juntura & Silverstein, 1999; Melaku Hailu
Temesgen et al., 2019). In addition, the ability to perform other tasks (e.g., lifting or pushing)
in awkward postures is also significant and this may lead to limitations with mobility, stabil-

ity, and balance (Vink, Koningsveld and Molenbroek, 2006).

Within the ultrasound workforce, posture is also seen as a leading cause of WRMSD for so-
nographers who adopt a ‘tense’ posture, thought to be more susceptible to WRMSD (Gibbs
and Edwards, 2012) than those who are more relaxed. The concept of a ‘right’ and ‘wrong’
posture is somewhat difficult to conceptualise amongst sonographers, as each sonographer

is physically unique and the way in which each individual performs their work varies enor-
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mously (Luttmann, Schmidt and Jager, 2010). There are also challenges in applying general-
ised ideas to different individuals resulting in conflicting perceptions on what the ‘correct’
posture should be. Across the literature reviewed, studies often focused their discussion on
extreme examples of ‘good’ or ‘bad’ posture and suggested a potential range of debatable
‘acceptable’ compromises in between these extremes (Simonsen and Gard, 2016), which
highlighted the need for further research to be carried out in this area. None of the studies
reviewed have explored the subtleties of sonographer behaviour. More specifically, no stud-
ies have captured why certain physical working practices are adopted, such as ‘poor pos-
ture’, even when they are widely known to cause discomfort, and more importantly, in-

crease the sonographer’s risk of acquiring WRMSD.

Figures 4 and 5 are examples of perceived ‘good’ and ‘bad’ posture, which have been pro-
duced in a simulated environment, to contextualise some of the ‘typical’ scanning positions
which may be observed amongst sonographers working in clinical ultrasound practice. One
of the fundamental gaps in current evidence, which this study ultimately aims to fill, is to
better understand why sonographers work in a particular manner and what perceptions exist

between perceived ‘good’ and ‘bad’ practice.
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Figure 4 Example of optimal posture, noting no greater than 30¢ right arm abduction, with
the wrist and ultrasound cable supported.

(Image taken from www.medical.philips.com)

Figure 5 Example of suboptimal posture noting greater than 30-degree right arm abduc-
tion, with the wrist and ultrasound cable unsupported, with stretching of the left arm (ad-
justing the console controls) potentially adding additional strain on the sonographer’s arm.
In addition, note the twisting of the sonographer’s neck.
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There is evidence, from the last decade and beyond, that improvements in knowledge and
awareness of WRMSD are developing in ultrasound departments across the UK (Morton &
Delf 2008; Gibbs, 2011; Gibbs and Edwards, 2012). It is acknowledged, across much of the
available literature, that there are many challenges to reaching a consensus, in relation to
the exact causes of WRMSD. Many of the current studies are still concluding that further re-
search is necessary in this field to draw reliable conclusions (Scholl and Salisbury, 2017). This

therefore further foregrounds the present gap in the current knowledgebase.

Morton & Delf (2008) concluded, from their earlier systematic literature review, that poor
posture is a main cause of WRMSD in sonography. Again, the authors suggested that further
research is required to establish what the exact ergonomic issues are within the practice of
ultrasound. However, the situation would seem to be far more complex than initially sug-
gested, and more recently Tator and Truluck (2017), in their very limited systematic litera-
ture review of (n=2) literature sources, explained that sonographers are often working under
significant time constraints. They concluded that consequently sonographers may take un-
conscious ‘short-cuts’ which may result in in less favourable working postures being adopted,
such as failing to re-adjust their working environment either between or during each ultra-
sound examination, which may be increasing their risk of acquiring WRMSD. The underlying
reasons why sonographers may work in this manner remain under researched, and un-
known, and will be explored later in the thesis. Furthermore, these issues have not yet been
adequately explored through any recent studies to date, highlighting a significant gap in the
current evidence. This has highlighted the need for further studies of a qualitative design
which can explore the personal lived experiences of sonographers and WRMSD (Simonsen

and Gard, 2016).
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Despite the emerging gap in research within this field, it is acknowledged that several other
observational type studies have been carried out, over the years, including Friesen et al
(2006) who conducted an observational study using video recordings of sonographers under-
taking ultrasound examinations. This study concluded that sonographers experienced the
most pain and discomfort from gripping the transducer “with a firm grip, downward pres-
sure, flexed wrist combined with shoulder abduction and forearm pronation or supination”.
Although the study highlighted some potential WRMSD causes, because of the technical as-
pects of the role, it remained unclear as to why the sonographers in the study allowed them-
selves to experience this type of pain, and yet continued to scan patients (when in pain)
without trying to address the underlying cause. This further highlighted the need for more

qualitative studies, which may explore this phenomenon further.

When performing ultrasound examinations, there are a range of potentially damaging pos-
tures which sonographers routinely adopt, which may increase their risk of acquiring a
WRMSD (Sommerich et al., 2016). Some examples of potentially suboptimal postures

adopted by sonographers have been demonstrated in the photographs below:
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Figure 6 Demonstrates sonographer positioning for performing a lower limb venous exami-
nation. Note the extended position of the left arm to operate the machine controls on the
console due to inadequate positioning of the ultrasound machine in relation to the sonog-
rapher.
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Figure 7 Demonstrates typical optimal sonographer and patient positioning for performing
an abdominal ultrasound examination. Note the position of the right arm in relation to the
sonographer (no more than a 30-degree abduction away from the body and note the rest-
ing of the elbow and forearm on the patient for support).

The concept of ‘posture’ itself remains complex and is not fully understood, primarily be-
cause this is often down to the individual and how they personally manage within the con-
straints of their respective role (Simonsen and Gard, 2016). This may be adding to the lack of
clarity relating to the factors which continue to influence the potential causes of WRMSD

(Levanon et al., 2010) highlighting a further gap in the existing knowledge base.

The next section will explore how transducer design and ultrasound scan technique influence

WRMSD in sonographers.
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2.3.3.3 Transducer Design and Ultrasound Scan Technique
The previous section focused on how posture potentially causes WRMSD. This section will ex-
plore, through a critical narrative review, what impact scan technique and transducer design

have on sonographers in terms of WRMSD.

The unique way in which ultrasound examinations are performed requires sonographers to
utilise a particular type of ‘muscular effort’, and consequently they become prone to tiny
muscle tears because of micro manipulation of the ultrasound transducer as they perform
each scan (Staal, Bie and Hendriks, 2007; Engen et al., 2010). Recent studies have already
recognised that posture, force, and repetition used in performing ultrasound examinations

remain contributory factors in leading to the acquisition of WRMSD (Wooten, 2019).

Typically, most sonographers perform an ultrasound scan using their right hand, for manipu-
lating the transducer, irrespective of handedness. Previous studies such as Seto & Biclar
(2008) have investigated whether sonographers could learn to scan with their usually ‘non-
dominant,’ left hand as well, to balance the strain somewhat. This study involved direct ob-
servation of sonographers performing both left and right-handed scanning and then a later
independent evaluation of the images produced to determine whether images produced
with the non-dominant hand were adequately diagnostic. The study concluded that ambi-
dextrous scanning may be a way forward in the reduction of WRMSD, however it is acknowl-
edged that further research is necessary to acknowledge the practicalities of implementing

this into the clinical setting (Gibbs and Edwards, 2012, Seto & Biclar, 2008).

The photograph below demonstrates a sonographer performing an ultrasound scan, which

involves utilising a transducer.
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Figure 8 Sonographer holding a typical ultrasound transducer used for abdominal ultra-
sound work.

A combination of persistent poor ergonomic activities such as gripping the transducer, twist-
ing, or bending the wrist, while at the same time applying pressure with the transducer have
potential to cause injury to the sonographer (Gibbs and Young, 2011). Furthermore, abduct-
ing the elbow away from the body at the shoulder for prolonged periods of time, adopting
poor body posture during the scan and poor consideration by sonographers regarding the
general ergonomics of the working environment are also thought to increase the likelihood
of WRMSD (Bolton and Cox, 2015). This suggests that sonographers already have a degree of
culpability and consequently share some of the responsibility in terms of ensuring their own
personal safety as they carry out their professional role, and furthermore, in tackling and po-

tentially reducing their risk of acquiring WRMSD.
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Figure 9 Hand Tense (noting ‘White knuckles’)

It is just possible to see the skin on the sonographer’s knuckles turning white, demonstrating

the degree of ‘tightness’ in the grip required compared to Figure 10 (below).

Figure 10 Hand Relaxed. Demonstrating an example of sonographer positioning utilised for
performing an abdominal ultrasound examination. Note the positioning of the right hand
holding the ultrasound transducer.
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A more recent study by Harrison, Harris and Flinton (2018) discussed ‘white knuckles’ and
transducer grip forces as an indicator of WRMSD. These transducer ‘grips’ were found to in-
duce muscle tension and, although the study only utilised a small sample size, (n=7), it does
manage to provide a basis which may inform potential future larger and more wide-ranging
research opportunities. The authors suggested that sonographers should be adopting a more
relaxed transducer grip which will potentially reduce their risk of acquiring WRMSD in their
hand. However, this study was performed in a simulated environment and focused on trans-
ducer grip and therefore did not consider the many other key elements of WRMSD, such as
real specific clinical situations and wider causes of WRMSD. Although recent, the study fur-
ther acknowledged the ongoing paucity of research in this field as well as the implicit desire
of sonographer researchers to address the ongoing issues, related to WRMSD, which was
clearly apparent in this study. This again provided evidence to support the view that further
research is essential in this area, particularly as transducer technology evolves, and designs

improve to assuage the impact of WRMSD.

Mazzola et al (2017) explored the ergonomic benefits of a series of ultrasound transducers,
which included lighter and more ergonomically shaped designs. Although the study con-
cluded that the designs were beneficial ergonomically, particularly for male users, the re-
search was conducted under laboratory conditions, meaning no firm conclusions could be
drawn in relation to the clinical environment, leaving a further gap in understanding here.
Several studies have also chosen laboratory-based experiments (Village and Trask, 2007; But-
win et al., 2017) to assess practical work-based intervention for tackling WRMSD. This would
to some extent appear short-sighted given the purpose of such research is intended to influ-

ence real-life ultrasound practices.
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Evidence suggests ultrasound transducer design has evolved over the years and many manu-
facturers have attempted to improve their transducers to make them more ergonomic for
sonographers to use (Harrison, Harris and Flinton, 2018). Disappointingly, there have been
no independent studies to date which have evaluated the benefits of different transducer
designs on WRMSD prevention, highlighting a further gap in the knowledge. There is a signif-
icant lack of published independent research available, without having a bias in favour of
manufacturers promoting their product, to evaluate how ergonomically designed transduc-
ers have benefitted current sonographers. In fact, it remains extremely difficult to ascertain
exactly what is required in ergonomic terms, from a sonographer’s perspective, to make so-
nography a safer specialism in which to work. This consequently highlights the need for fur-

ther research in this area.

This section has discussed the impact of transducer design and scan technique on sonog-
raphers in terms of WRMSD and it has demonstrated that more research is required to bet-
ter understand how sonographers are working with the ultrasound equipment available to
them. Furthermore, this section has raised questions in terms of what benefits, so called ‘er-
gonomic’ transducer designs are having on their working practices. Finally, this section has
also acknowledged the on-going complexity of WRMSD as a phenomenon and in particular
the range of contributory factors which potentially affect how sonographers use the ultra-
sound transducer. Transducer design can only go so far in alleviating the challenges associ-
ated with WRMSD prevention and there are clearly other contributory factors to explore.

The next section will review ultrasound equipment design in general.
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2.3.3.4 Ultrasound System Design

Poor equipment design has historically played a significant part as one of the causes of
WRMSD amongst sonographers (Baker, Evans and Roll, 2017). In the past, equipment manu-
facturers were accused of doing little to help sonographers, who were often blaming subop-
timal accessory equipment such as a lack of ergonomically designed height adjustable ta-
bles/chairs/stools and poorly planned patient scheduling (Baker and Coffin, 2013). Over the
years, many manufacturers have realised their part in the potential causes of WRMSD, and
many now use ergonomic design as a ‘selling strategy’ (Baker, 2019). Ultrasound system de-
sign, which includes keyboards, screen height and position, equipment manoeuvrability,
transducer grip, chairs, and examination couches, is a significant factor which has contrib-
uted to the causes of WRMSD for some practitioners in the past (Mazzola et al., 2017). Un-
fortunately, it has taken a significant number of years, inhibited by cost, to persuade manu-
facturers to start to re-design equipment, and indeed for employers to purchase it. However,
when balancing the cost of equipment against potential loss of employees, due to WRMSD,

the overall price becomes negligible (Baker, 2017).

Furthermore, the basic set-up of an ultrasound examination could be fundamentally flawed
and be a primary cause of WRMSD. Simonsen et al. (2018) explained that ergonomic flexibil-
ity is required to allow sonographers to have the scope to safely examine a wide range of ul-
trasound patients, not only by having an ergonomic ultrasound system, but also by the avail-
ability of adjustable examination couches and scanning chairs. Furthermore, they also sug-
gested that more detailed and specific measurements are required to improve the ergonom-
ics of related computer workstations (used for reporting ultrasound examinations after the
scan) and the importance of ensuring such workstations are also evaluated carefully for each

respective user (Roll et al., 2012).
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It is acknowledged that continuing efforts are being made by ultrasound equipment manu-
facturers to promote ‘ergonomically’ designed ultrasound machines and equipment (Platt
and Baker, 2009). However, one of the fundamental challenges which remain is the lack of
research in the field, particularly in terms of studies which directly quantify the forces being
applied through the transducer during ultrasound examinations, and this is directly limiting
any technical advances in terms of ergonomic ultrasound equipment design (Dhyani et al.,
2017). Although there is clear evidence that equipment manufacturers have made massive
improvements in machine design, specifically in making them user friendly, the problem now
would seem to be the disconnect between the equipment design and the sonographer oper-
ating the respective system correctly (Baker, Evans and Roll, 2017). No evidence was found
to suggest in any definitive way, that ergonomic improvements have in fact reduced the inci-
dence of WRMSD. Despite ergonomic equipment design, awkward postures, and positions to
operate the equipment remain an issue (Dabholkar et al., 2017) and from the current evi-
dence, it is unclear whether the ergonomic designs are still ineffective, or whether sonog-
raphers are not operating the equipment adequately (or a combination of the above) (Som-
merich, Lavender, Evans et al., 2016). Radiology and ultrasound managers therefore need to
involve sonographers in decisions regarding the purchasing of new ultrasound equipment,
and concurrently, also do their part to help educate sonographers on WRMSD and provide

ergonomically designed equipment to prevent WRMSD (Sommerich, 2018).

2.3.3.5 Equipment Factors

Since the Industry Standards for the Prevention of Work-Related Musculoskeletal Disorders
in Sonography were published in 2003, ultrasound equipment has seen significant improve-
ments in terms of ergonomic design (Murphey, 2017). Incorporating the necessary design

features into ultrasound equipment manufacture may have a significant effect on limiting

67



the causes of WRMSD in sonographers. Despite the relative expense, manufacturers con-
tinue to use ergonomic designs as a marketing tool to sell their ultrasound systems although
one of the significant gaps in the current literature is the lack of research in evaluating
WRMSD through observational studies to establish the integration of improved equipment

design and sonographer practice, and how this pertains to WRMSD.

The next section will explore how overall workstation ergonomics affect sonographers and

influence the acquisition of WRMSD.

2.3.3.6 Reporting Workstations

The incorporation of digital systems into radiology departments (Brown & Baker, 2004) has
accelerated the process of scanning and reporting in most ultrasound departments, and ad-
vances in ultrasound technology have increased demands on the service, which in turn has

increased the number of scans performed per session as outlined in Chapter 1.

Computer work is inherent in the role of a sonographer, particularly in the past 15 years as
digital systems have replaced older image archiving systems or film and thermal paper (Roll
et al., 2012). Those who spend significant amounts of time using computer keyboards and
mouse work are significantly at higher risk of developing WRMSD (Korham and Mackieh,
2010). This is significant for sonographers, more than ever before; for example, within a so-
nographer’s role, in addition to scanning, they regularly must type reports and review images
at a computer workstation (Morton & Delf, 2008; Eksioglu, 2017). To limit the impact of vis-
ual display unit (VDU) use, employees have traditionally been advised to take advantage of
incorporated rest breaks, which are thought to potentially help to limit the risk of WRMSD
(Boro, Mwisukha and Onywera, 2012) but as previously discussed this opportunity to take
regular breaks has been reported to be increasingly difficult due to increasing sonography

workload (Hogan, 2021).
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The next section will explore patient-related factors which are thought to influence WRMSD

2.3.3.7 Patient Factors
This sub-section will explore the relevant patient-related factors which are thought to contribute

to WRMSD.

High patient BMI has been highlighted as a potential cause of WRMSD amongst sonog-
raphers from several studies (Pallotta and Roberts, 2016; Friesen et al., 2007). Over the past

20 years levels of high BMI have risen in the UK population, as illustrated in Figure 11:

Obesity levels are highest Obesity levels have increased from
among ages 45-54. 15% to 29% since 1993.

Overweight or obese
64%

22%
53%

29%

15%

34%
37% .
36% 39% 43% 41%

—_— _
16-24 25-34 35-44 45-54 55-64 65-74 75+ 1993 1999 2005 2011 2016

Figure 11 Graphical lllustration of Age Range of Obesity levels (Left) and Increasing Obesity
Levels Across the UK Population over the past 20 years (Right)

(Taken From Baker, 2019)

The levels of high BMI, and the incidence of WRMSD, are thought to be interrelated, primar-
ily because it is a technical challenge of the sonographers’ role, in that high BMI patients re-

quire the sonographer to apply a firmer pressure with the transducer, to acquire adequate
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diagnostic images (Harrison and Harris, 2015, Bolton and Cox, 2015). The main issues for so-
nographers when performing ultrasound scans on high BMI patients are the increase in ap-
plied force and increased risk of over-reaching (due to patient size and potential immobility)
when obtaining the image. The use of additional force is necessary to reduce the fat layers
and improve the potential image resolution obtainable. The consequence of this additional
force is the increased risk of WRMSD, for the sonographer, when such circumstances persist

over longer periods of time (Baker and Coffin, 2013).

It has already been mentioned that the application of a firmer transducer grip along with the
increased pressure which the sonographer is required to apply when performing an ultra-
sound examination on a high BMI patient, has already been highlighted as causing ‘white
knuckles’. “‘White knuckles’ are a visual demonstration, a warning sign, of the strain sonog-
raphers are placing on to the muscles and tendons in their hand, which is potentially increas-
ing their likelihood of developing WRMSD in the future (Friesen et al., 2007; Harrison and
Harris, 2015). Strategies have been suggested which may alleviate the issue of patient obe-
sity on the challenges of performing an ultrasound examination: strategies such as asking the
patient to lift the fat out of the way and scan underneath or rolling the patient halfway on
one side/tilting their body to move the fat out of the way, have been given in some of the lit-
erature as ways to assuage the challenges faced by patient BMI (Woods, Miller and Sloane,
2016, Roll, Scholl and Salisbury, 2017). However, there seemed to be disconnect in terms of
how training interrelated with sonographer working practices, particularly when performing

ultrasound scans on an ever-increasing high BMI population.

There is evidence to suggest that, despite acknowledging the increased challenges of scan-
ning high BMI patients, and in some cases this is known to cause pain and discomfort for the

sonographer, many sonographers will continue to scan in pain. The current evidence base

70



however does not suggest any specific explanation in terms of what motivates sonographers
to persist in scanning technically difficult patients. Consequently, this leads one to consider
whether the challenges of managing the inherent risk of WRMSD related to patient obesity
are potentially a training and development issue or whether there are other more complex
factors which are yet to be unearthed regarding the phenomenon. The lack of clarity from
existing studies advocates the need for further research in this field to better understand

how sonographers see themselves in relation to WRMSD (Anderson et al., 2019).

Furthermore, other attempts have been made to develop strategies to protect sonographers
from WRMSD, specifically resulting from patient obesity. An example of this, in the UK, is the
current Fetal Anomaly Screening Programme (FASP) protocol, which suggests that sonog-
raphers should only re-book patients once in cases where obesity has prevented adequate
imaging of all, or part, of the required anatomy articulated within the recognised ultrasound
scan protocol (FASP, 2020). Despite the development of such guidelines, it remains unclear
from the current literature to what extent such guidelines are adhered to and in fact what
underlying experiences sonographers report in terms of working in such circumstances, par-

ticularly in terms of WRMSD.

The British Medical Ultrasound Society (BMUS) have offered guidelines for performing and
reporting ultrasound examinations on high BMI patients to help protect sonographers from
potential litigation. Following guidelines to protect oneself from litigation is perhaps one per-
spective of the present situation, but little evidence exists as to how sonographers manage
the challenge of scanning a high BMI patient. There is clearly a problem, because the exist-
ence of such guidelines acts as evidence that scanning high BMI patients is a potential prob-
lem. The level of engagement with such guidelines remains unclear in terms of how sonog-

raphers adhere to such guidelines, or not, and in fact the rationale for such actions that are
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applied certainly lacks clarity. The disconnect between successfully carrying out their job,
alongside protecting themselves from WRMSD, is apparent, because several recent studies
acknowledged that some sonographers continue to scan in pain (Simonsen et al., 2018;
Fisher, 2015; MacDonald and Scott, 2013) but what these studies do not seem to conclude is

why.

Consequently, the gap in the current knowledgebase is highlighted, alongside the scope for
further qualitative studies within this field. Qualitative studies are required to better under-
stand the role of the sonographer and the complexities of how their role is interrelated with
WRMSD. This needs to be explored from current practicing sonographers’ perspectives to
unearth the complexities of the role and understand how sonographers justify their actions,
despite potentially increasing their overall risk of WRMSD in some cases. Further studies are
therefore needed to explore how sonographers manage their workload, given the risk of
WRMSD, as well as seeking to understand the rationale for sonographers’ current working
practices. It remains unclear from the literature how WRMSD prevention guidelines, for pa-
tient obesity, are implemented or ignored, across the UK and the relationship between so-

nographers and WRMSD needs to be more clearly understood to progress forward.

2.3.3.8 Work organisation issues as a potential cause of WRMSD

In a guest editorial, Baker and Coffin (2019) discussed the current issues around WRMSD and
made an interesting analogy about the causes of the phenomenon comparing this to the legs
of a stool required to provide balance, explaining that without one leg, the stool, will topple
over. This highlighted the nuanced intricacies, in terms of organisation of the working envi-
ronment, which are needed to ensure sonographers are safe. They explained that it is not
necessarily the number of examinations which are performed, that is causative of WRMSD,

but the way in which they are carried out. It is impossible to put a ‘safe’ figure on how many
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patients a sonographer can scan in one day, or indeed in one session. The authors suggested

this is a frequently asked question from sonographers, and one which has no firm answer.

The following areas highlighted as potential causes of WRMSD among sonographers in a UK

study are useful in summarising this section (Table 9).

Causes of WRMSD amongst sonographers

Lack of rest breaks during the working day

Number of scans to staff ratio too high

Management targets increasing pressure on workforce
Inadequate time allocations for individual examination types
Increasing numbers of patients with high Body Mass Index (BMI)

Increasing number of TV scans, without adequate equipment/arm support

N oo v ok~ W Noe

of the transducer

8. Staff sickness (due to WRMSD) increasing pressure on remaining staff

rapher (which frequently is not done due to time constraints)

Increasing number of nuchal translucency scans, requiring long periods of time, with micro-movement

9. Rotational use of different scan rooms, meaning equipment needs to be re-adjusted for each sonog-

10. Lack of variety in scan types, meaning no variation in use of different muscle groups for sonographer

Table 9 Summary of the causes of WRMSD in sonographers

(Adapted from Gibbs & Young, 2011)

It is important to mention that in the aforementioned study, none of the participating sonog-
raphers attributed WRMSD causes to their own behaviour. Instead, all attributions focused
on technical and biomechanical factors, indicating a significant gap in the existing evidence

base. The purpose of this study is to address and evaluate this gap.

73



2.3.4 Summary

The causes of WRMSD are intricate and varied, as historically, they have been linked to nu-
merous risk factors encompassing workplace exposures, personal, environmental, and socio-
cultural elements (Armstrong et al., 1993; Cohen et al., 1997; Lemasters & Atterbury, 1996;
WHO, 1985). It is widely acknowledged that WRMSD risk factors include job task factors that
exert physical load (e.g., movement, posture, force), work organisational factors (e.g., deci-
sion latitude, social support), and physical environmental factors (e.g., vibration, noise)
(Armstrong et al., 1993; Bernard, 1997; Lemasters & Atterbury, 1996). Additionally, external
uncontrollable environmental factors (e.g., emergencies or unexpected situations) may also

contribute to WRMSD occurrence (Cole et al., 2009).

Similarly, in ultrasound, the causes are equally complex and multifactorial, believed to arise
from various factors, such as repetition, increased workload, posture, challenging patients
(including high BMI), and equipment design (Gibbs and Edwards, 2012; Bolton and Cox,

2015).

Owing to the challenges in identifying definitive causes of WRMSD, similar challenges are
subsequently faced in developing solutions to WRMSD. The next section will evaluate ergo-

nomic interventions and WRMSD prevention.
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2.4  Ergonomic Interventions/Prevention

2.4.1 Introduction

The aim of this section is to explore the concept of WRMSD prevention through the lens of
‘ergonomic interventions’ currently advocated for reducing the risks of WRMSD in several
professional and workplace fields. This section will begin by briefly exploring wider, non-
healthcare related fields, funnelling down into healthcare related fields, and finally focusing

specifically on WRMSD prevention in sonographers.

As already discussed, in preceding chapters, WRMSDs remain one of the most common
forms of work-related sickness in the UK (HSE, 2005). In the UK, WRMSDs are estimated to
cause the loss of approximately 11.6 million working days each year (HSC, 2005), despite
continued attempts to understand and control the management of this phenomenon. To
place this in context, similar figures also exist in other industrially developed countries across
the world with regards to WRMSD (Yu, et al., 2012; Alshuwaer and Gilman, 2019). Conse-
guently, there remains an urgent need to examine why the prevalence of WRMSDs remains
so high and, furthermore, how attempts to alleviate associated risks can be made more ef-
fective. The complex and multifactorial nature in terms of the causes of WRMSDs (Long,
Johnson and Bogossian, 2012), present a significant barrier toward the development of any
potential prevention strategies. Asensio-Cuesta et al. (2012), presented a conceptual frame-
work for understanding WRMSD describing the work environment, work organisation, tech-
nologies and overall ‘job task’ as factors which interact with individual personal capacity (bio-
mechanical, physiological, and psychological) as contributory factors which eventually lead
to WRMSD. Consequently, in beginning to understand the causes, one can eventually start to
understand and develop potential solutions to the phenomenon in the form of ergonomic

interventions and WRMSD prevention strategies (Sviland, Martinsen and Raheim, 2014).
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There have been several approaches established, which have attempted to tackle the phe-
nomenon and these interventions often need to be directed at various levels within a work-
place. A framework for the management of WRMSD in the workplace is illustrated (below).

HSE (2002) proposed a seven staged management cycle:

1. Understand the issues and commit to action

2. Create the right organisational environment

3. Assess the risk of WRMSDs in the workplace

4. Reduce the risks of WRMSD

5. Educate and inform the workforce

6. Manage any episodes of WRMSD

7. Conduct regular checks on programme effectiveness

(Adapted from, HSE, 2002)

Over the past 10 years, the UK government has invested some financial investment into poli-
cies and services which have attempted to address the needs of those affected by WRMSD,
although more work is required in developing a structured pathway to address WRMSD,
from an interventional perspective (Coole, McBean and Drummond, 2015; Evans, et al.,

2022).

Caution must be taken when considering WRMSD prevention strategies, because many re-
searchers have given the impression that successful prevention strategies automatically lead
to a complete resolution to the problem, which often is not the case (Burton et al., 2008;

Sweeney et al., 2022). Furthermore, one of the main difficulties in tackling WRMSD is the
76



complexity of the phenomenon and the fact it represents such a diverse range of cumulative
disorders, making it challenging to understand and consequently difficult to prevent and

treat (Woolf, Vos and March, 2010).

Earlier studies have already explored some novel ergonomic intervention strategies, for ex-
ample Trujillo & Zeng (2006) developed a computer programme which reminded computer
users at varying intervals to “stop and stretch” to minimise their risk of acquiring a WRMSD
from their computer work. Their study concluded that approximately 63% of respondents
found that the software improved their overall ability to do their job because they found the
reminders a helpful distraction to a repetitive task. This suggests that the idea had some ad-
vantages in terms of reminding people to stop and think about what they are doing, which

could have a positive outcome and reduce injury (Trujillo & Zeng, 2006).

Lysaight, Donnelly and Luong (2010) evaluated the best practices for the rehabilitation of
WRMSD, through a systematic literature review. The review highlighted a range of ergo-

nomic interventions aimed at combatting WRMSD, which are illustrated in Figure 12:
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Ergonomic Intervention Evaluated

Physician Managed

Education

Education & Home Exercise (combined)

Clinical Based Physiotherapy

Clinical Based Multidisciplinary Team (MDT) Intervention

Workplace WRMSD Prevention Programme

Psychological Intervention

Figure 12 Range of ergonomic interventions aimed at combatting WRMSD

(Adapted from Lysaght, Donnelly and Luong, 2010)

From the themes illustrated in Figure 12 above, the review suggested several pertinent
points, in relation to ergonomic intervention. (1) under the umbrella term ‘physician man-
agement’ it was suggested that, in most European studies reviewed, one of the perceived
successful WRMSD prevention interventions is referral to a professional expert who can offer
advice, in terms of acting as a ‘decision-maker’ for managing the phenomenon through pre-
scribing medications or offering referrals to other services. It was also highlighted, from the
studies reviewed, that this was perceived as a positive intervention of those experiencing
WRMSD symptoms. (2) The review illustrated the perceived potential benefit of ‘clinic-based
therapy’ such as physiotherapy, occupational therapy, provided in the workplace. The review
of 18 studies concluded that there were mixed results in terms of perceived success of such

ergonomic interventions. (3) ‘Work site’ ergonomic intervention was perceived in a positive
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way, reflecting the potential scope for collaborative efforts such as a combination of physio-
therapy both in the assigned workplace (so that it is conceptualised toward the specific role)

with follow-up sessions within the clinic environment as well.

Johnson et al. (2013) advocated ‘self-management’ as a concept requiring workers to ‘let go’
of their previously established behaviour to encourage a change toward healthier behaviours
to bring about better psychological well-being, reducing stress and anxiety. Although
Choobineh et al (2011) argued that individuals require a certain degree of guidance to de-
velop these ‘self-management skills’ and furthermore education is required to know exactly
what is required. This study concluded that management commitment to ergonomic inter-
ventions within the workplace, alongside active participation of the workforce, are the key

requirements for the success of any such WRMSD prevention interventions.

The World Health Organisation (WHO) (2003) and the Health and Safety Executive (HSE)
(2005) recommended that interventions to tackle WRMSDs combine ergonomic improve-
ments and health improvement activities aimed at modifying behaviour. Although, re-
sistance from employees to engage with ergonomic interventions has been identified as the
main reason for the failure of organisational change initiatives set up for the prevention of
WRMSD (Deloitte & Touche, 1996; Haslam et al., 2002; Burgess-Limerick, 2018). Conse-
quently, it could be argued that Prochaska and DiClemente’s (1982) model of Participatory
Ergonomics (PE), which used targeted interventions specific to the individuals involved, po-
tentially produced successful outcomes in terms of participant engagement (Haslam et al.,

2002).

Stevenson (2014) explored, as a potential solution to reducing WRMSD, the option of only
selecting workers deemed physically suitable for the role, which is a contentious approach,

and, although the requirement was acknowledged for this to be a rolling process and involve
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not only the selection stage but regular monitoring of the individuals throughout their career
pathway, it was not entirely clear from the conclusion of the study how this may work in a
more practical sense. Heiden et al. (2013) also discussed the ‘healthy worker’ effect in terms
of ‘weeding out the fittest’, in relation to the nursing profession. The paper highlighted that
most studies, which have explored the aging population of nurses, tended to be inconclusive
owing to the migration of older nurses into less physically demanding roles, such as educa-
tion and management or even leaving the profession entirely. Consequently, some profes-
sions arguably may have a natural ‘migration’ of workers who gradually move into less physi-
cally demanding roles as they age (Serranheira et al., 2012; Serranheira, Sousa-Uva and

Sousa-Uva, 2015).

2.4.2 Ergonomic Interventions for Sonographers

Baker (2019) explained that, without applying a multifaceted approach to WRMSD, which
would include workload administration and design, the individual sonographer’s willingness
to engage in safer practices, as well as an appropriate design for the working environment,
interventions to reduce the incidence of the phenomenon are unlikely to be successful. Fur-
thermore, few studies exist which have proposed potential solutions to the problem of
WRMSD overall. Although finding a strategy, in terms of incorporating improved ergonomics
into ultrasound practice, may seem to be a prudent way forward, there is little evidence to
support the overall benefit of such intervention (Fisher, 2015) particularly when these strate-

gies have not been satisfactorily tested prior to being implemented.

Ergonomics is a concept intertwined with WRMSD prevention strategies, and is concerned
with relating the work type to the person, by creating a best fit for the worker and their envi-

ronment to limit discomfort and fatigue (Goyal and Rachapalli, 2009). It is not always clear as
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to the extent to which ergonomic intervention has taken place in the field of sonography to
date, however several studies have now explored the concept of WRMSD amongst sonog-
raphers further, including how potential methods to prevent the phenomenon may be devel-
oped in the future. One of the concepts, highlighted in recent studies, is the importance of
continued ergonomic assessment of sonographers’ working environments (Mazzola et al.,
2017). However, developing a strategy to combat the increasing level of WRMSD which is ev-
ident in the sonographer population remains challenging and the concept of ‘ergonomics’ it-
self is a complex and multifaceted phenomenon (Mazzola et al., 2017). Understanding what
ergonomic changes are required to a particular working environment remains challenging
and consequently suggests why not enough changes have been implemented to date. Fur-
thermore, ergonomics and sonographers remain under-researched, and seem absent from
many of the current studies available, highlighting the need for further exploration of this

area from a research perspective (Broberg, Andersen and Seim, 2011).

WRMSD interventions and prevention strategies in healthcare roles are therefore well docu-
mented as noted in the narrative above. A study by Arvidsson et al (2016) explored the
cross-sectional association between occupational factors and musculoskeletal pain in women
teachers, nurses, and sonographers. This was an unusual study in terms of the population
sampled being quite heterogeneous, evaluating a range of quite different occupational
groups under one project. Consequently, the results of the study were unsurprisingly varied,
and differences exist between the occupational groups. The findings of the study reflected
the diversity of the sample, and although suggestions were made in terms of potential ergo-
nomic interventions, those specific to sonography were somewhat vague and suggested put-
ting measures in place to limit the emotional demands and workload, although no sugges-

tions were made for how this may be achieved. Furthermore, the study acknowledged the
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need for further research in addressing the physical workload demands of being a sonog-

rapher, a concept which has already been alluded to in several studies.

A decade ago, Gibbs and Young (2011) discussed the need for sonographers in the UK to con-
sider their own working practices carefully, to develop their own personal modifications to
reform their practice. Their study was conducted through a university-based workshop which
provided an opportunity for the attending sonographers to discuss examples of good prac-
tice to explore methods to troubleshoot their own associated issues surrounding WRMSD in
the workplace. The researchers contacted participants involved in this study 12 weeks after
the initial workshop to examine whether the participants had experienced any longer-term
benefits from attending the workshop. The study outlined several factors, which were
thought to have been beneficial for the workshop participants, which are outlined in Figure

4.

Benefits of WRMSD Workshop

Opportunities to share ideas with fellow sonographers and different ultrasound departments
Demonstration of WRMSD prevention by Physiotherapist

Introduction to Alexander Technique

Advice from Health and Safety Experts

Ambidextrous Scanning Techniques

Reassured/acknowledgement of a ‘culture of denial’

Alternating sitting/standing scanning

Additional ‘slave’ Monitors

Voice Activated Controls

Figure 4 The Benefits of a WRMSD Prevention Workshop
(Adapted from Gibbs and Young, 2011)
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Despite the recommendations for potential safer practices, improvements in WRMSD pre-
vention techniques and development of educational WRMSD prevention workshops, the
study failed to demonstrate why sonographers tended to reduce their adherence to safer
working practices over time, despite appearing to accept the advice in the workshop initially,
which was demonstrated in a 6-week post workshop assessment, and then later at a 12-
week post workshop assessment. The study has helped in part to set the scene for the po-
tential complexities surrounding WRMSD, acknowledging the multifactorial nature of the
phenomenon. What the study does not explore is why the sonographers who took part in
the study alluded to the benefit of the workshop, after 6 weeks, but less so after 12 weeks

(Gibbs and Young, 2011), consequently supporting the need for further studies in this field.

Earlier studies were published at least a decade before the latter study. Jakes (2001) sug-
gested a detailed list of measures which were believed to potentially bring about a reduction
of WRMSD among sonographers, which included maintaining an upright posture, avoiding
leaning over the patient, use of cushions for arm support where leaning is unavoidable and
many of these ideas remain as examples of good practice today (Bolton & Cox 2015, Gibbs &
Young 2011, Gibbs and Edwards 2009). Some of the ergonomic equipment design features

are outlined in Figure 5.
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Ergonomic Equipment Design Features in Sonography:

Height adjustable ultrasound machines

Height adjustable ultrasound machine (monitors)
Adequate length of transducer cords

Light weight transducers with good hand grips
Height adjustable scanning tables

Cable braces (holders)

Figure 5 Ergonomic Equipment Design Features in Sonography

(Adapted from Bagley et al., 2017)

More recent studies suggest that WRMSD prevention is not only the responsibility of sonog-
raphers, but that also instead a multifaceted approach is necessary including contributions
from equipment designers and employers who need to collaborate to find solutions to the

problem of WRMSD (Bolton & Cox, 2015; Gibbs and Young 2011; Gibbs and Edwards, 2009).

A more recent study, by Sommerich et al. (2019), evaluated a range of potential WRMSD
prevention strategies for sonographers. One such strategy explored how sonographers per-
forming venous lower limb ultrasound scans can utilise ‘powered augmentation’, removing
the need for the sonographer to physically augment the patient’s leg veins with their left
hand, whilst performing the scan with their right hand simultaneously. In the study sonog-
raphers’ posture was evaluated by comparing power augmented scans to normal practice
(manual augmentation). The study concluded that ‘powered augmentation’ resulted in bet-
ter overall sonographer posture, when undertaking venous assessment of the lower limb,
compared to manual augmentation (Sommerich et al., 2019). It was noted, when posture
was evaluated using Rapid Entire Body Assessment (REBA) scores, that even with powered

augmentation, sonographer posture was not perfect, suggesting that further work is still re-

84



quired in order to improve the adapted ‘safer’ technique (see Figure 6). There is little evi-
dence of such research coming to fruition, as novel techniques rarely seem to be rolled out
in ultrasound departments nationally, with most experimental research of this nature being
performed in laboratory or simulation-based environments rather than in the real patient-

facing ultrasound department.

Scholl and Salisbury’s (2017) study suggested most participants reported having access to er-
gonomic equipment in the ultrasound examination room. Several other recent studies (Bag-
ley et al. 2017) also supported this concept. Furthermore, earlier Magnavita et al. (1999) and
Evans, Roll and Baker (2009) respectively reported that approximately 80% of sonographers
have access to adjustable scanning tables and height adjustable chairs, although it is
acknowledged that the tables may not have electronic controls and that the chairs may not
be adequate enough to accommodate or encourage ergonomic scanning postures, although
little evidence was found to suggest what improvements may have been made in terms of

ergonomic couches and chairs. Few studies report the use of a cable brace while scanning,
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and Bagley et al. (2017) reported that the overall relationship between the use of a cable

brace and scanning in pain has not been well evaluated.

Work
bid Manual Augmentaticn Powered Augmentation
posture
Sitting
(a) REBA score 8
Standing
Sit/lean
{e) REBA score 11 (f) REBA score 5
REBA score interpretation; 1=negligible risk, 2=low risk, 4-7 medium risk, 8-10 high risk, >10 very high risk

Figure 6 Images demonstrating a comparison of scanning postures using manual venous
augmentation (left) and powered augmentation (right).

(Taken from Sommerich et al., 2019)

However, Scholl and Salisbury (2017) focused their evaluation on potential access to ergo-

nomic equipment, rather than the frequency of adjusting the equipment already supplied,
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which is a limitation. Having access to ergonomic equipment is the first step, but it remains
the responsibility of the individual sonographer to use the available ergonomic features of
any ultrasound system. Although several authors confirmed that participants in their study
indicated they made regular adjustments to their available equipment, larger and more
wide-ranging studies are needed to explore this issue further (Lilley, 2018; Suzuki et al.,

2015; Bolton and Cox, 2015; Yu et al., 2012).

None of the studies reviewed used covert observation of sonographer practices, or explored
sonographers’ lived experiences which suggested another significant limitation in the current
research base, given that when sonographers are overtly being observed, their awareness of

this may positively affect their practice during that period.

There have also been several studies employing a variety of experimental designs and novel
research ideas over the previous decade, which to date do not seem to have flourished into
the wider ultrasound field, or professional application, in most cases (Engen et al., 2010). In
an earlier study, van Galen, Liesker and de Haan (2007) examined the use of a vertical key-
board design on typing performance, user discomfort and muscle tension, concluding that
participants in this small study found it to be easier to use than a standard design, with a
lower mean muscle activation. Despite its marginal success, some participants found their
workload was slower and more frustrating, because of the ergonomic intervention, meaning
the related task took longer to perform because they had to learn how to use the new design
effectively. This is one factor which may suggest why this design has not appeared again in

any recent studies.

Coffin (2012) devised another novel technique, a vertical arm support mechanism, which
was found to allow sonographer arm muscles to ‘relax’ more during the scanning procedure

by reducing ‘muscle firing’. The study concluded that all participants felt more comfortable
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whilst scanning although there was a significant limitation to the study, in that it was only
undertaken in a laboratory-based environment and not a real-life clinical environment. Con-
sequently, it would seem prudent that such a design would need further exploration and
modification before it could legitimately be used in the clinical setting, where real patients

are being scanned.

Engen et al. (2010) undertook a study on the effect of chair massage and stretching exercises
on muscular discomfort amongst cardiac sonographers. It was again acknowledged that the
study was relatively small, and it had only been intended as a pilot study for a potential fu-
ture larger study, which to date has not been published. However, their overall conclusion
suggested that some improvements were seen amongst the participatory group sampled,
although the lack of any follow up study having been carried since to quantify this is a signifi-

cant limitation.

It would seem reasonable to conclude that supplying ergonomic equipment alone is not suf-
ficient and by bringing in a good educational programme for sonographers, from the begin-
ning of their ultrasound education, could bring together the whole issue of ergonomics to
create an “ideal system” (Jones & Kumar 2001). Any “ideal system” must have acknowl-
edged and addressed any barriers to engagement to be successful in combatting the prob-
lem of WRMSD. Ensuring sonographers know how to protect themselves from injury through
adopting safer postures, and learning from each other through educated discussion and de-
bate, (Bolton and Cox, 2015), is clearly needed. The role of education and WRMSD will be ex-

plored in the next section of this literature review.
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2.4.3 Summary

Despite the growing body of evidence regarding WRMSDs and the risk factors associated
with these problems in addition to the ongoing changes in work activity, the problem of
WRMSD remains the most common cause of occupational ill-health in the UK. Several stud-
ies have demonstrated that, despite the development of ergonomic interventions, the reduc-
tion of WRMSD is still progressing very slowly and more research is needed to evaluate, sup-
port, and build upon the existing theoretical frameworks available and consequently develop

safer working practices (Evans, et al., 2022).

Evidence has suggested that much more work still needs to be done in terms of developing
adequate ergonomic interventions for the prevention of WRMSD, across a wide range of
profession roles and occupations. Furthermore, one of the main challenges which has been
repeatedly documented regarding designing such interventions is the multifactorial nature of
the phenomenon itself (Gibbs and Young, 2011) which is a significant limitation and adds to
the complexity of the situation and in particular makes planning interventions difficult. De-
spite more research emerging which explores ergonomic intervention in heavy industry,

comparatively speaking, in healthcare fields and sonography, few studies are evident.

A commonality which has been found across various professional roles relates to the context
of worker behaviour and the challenges with compliance and engagement, to any such inter-
ventions implemented and further studies are needed to explore this concept further (L6-

nnqvist, 2009; Mccrystal et al., 2011; Koppelaar et al., 2013).

From the studies evaluated, at the time of writing, it would seem many sonographers may
benefit from preventative measures which address the physical workload required within

their role, such as lifting, adopting constrained postures and in reducing wrist and forearm
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pressures being applied (Lilley, 2018; Suzuki et al., 2015; Bolton and Cox, 2015; Yu et al.,
2012). Although there is also clear evidence that manufacturers are developing more novel
designs in terms of ultrasound equipment, it seems clear that more work is required in terms
of developing equipment design, and particularly in addressing how sonographers are
trained to use new equipment safely and ergonomically (Chapman, 2020; Chefec, 2008;
Shuai et al., 2014). Gibbs and Edwards, (2012) suggested sonographers should experiment
with a range of ergonomic approaches to find the ones which works best for them person-
ally. Workload and workflow are also significant contributory factors, and more research is
needed to establish safer working practices in the prevention of WRMSD, both in wider pro-
fessional fields and in sonography (Chapman, 2020; Chefec, 2008; Shuai et al., 2014). One of
the fundamental issues which seems apparent with any such interventions is the lack of en-
gagement and the unwillingness to change practice or technique despite current advice ad-
vocating the need to do so (Lonnqvist, 2009; Mccrystal et al., 2011; Maunder, 1997; Kop-

pelaar et al., 2013; Haslam, 2002).

Due to the substantial costs associated with WRMSD, it is crucial that interventions to tackle
this phenomenon become more effective (Simonsen and Gard, 2016; Esmaeilzadeh, Ozcan
and Capan, 2014; Horkey and King, 2004). However, there remains limited evidence in terms
of robust evaluation of ergonomic interventions, particularly in the field of sonography, and
consequently, to date, this has only infrequently been undertaken (Harrison, Harris and
Flinton, 2018; Karsh, Moro and Smith, 2001; Euler and Meadows, 2012). Furthermore, re-
search which has explored the efficacy of WRMSD prevention interventions is ever more im-
portant, particularly as there is a critical shortage of sonographers in the UK, therefore re-
ducing the loss of individual work hours from the ‘profession’ and reducing the likelihood of

long-term career reduction is a significant priority for this professional group. Evaluation of
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any such interventions also seems to be lacking, and from the limited research, which has al-
ready evaluated ergonomic interventions, most studies report varying degrees of success

(Evans, et al., 2022; Sweeney et al., 2022).

One of the primary difficulties encountered in planning any intervention to reduce WRMSD is
the intricate nature of the phenomenon, coupled with the various factors linked to its occur-
rence. These factors encompass physical aspects like force, repetition, and posture, as well
as psychosocial elements such as perceived control, social/supervisory support, and unique
role characteristics (Karsh, Moro and Smith, 2001; Petterson and Arnetz, 1998; Keller, Cor-
bett and Nichols, 1998). Despite several recent studies (Dong et al., 2019; Feng et al., 2016;
Kozak et al., 2014) highlighting the connection between WRMSD and psychosocial factors,
there have been limited efforts to address these challenges effectively in practical applica-

tions.

Furthermore, despite the well documented complexities surrounding WRMSD, interventions
to tackle the phenomenon tend to be focussed at tackling the practical and physical work-
place factors, rather than taking a more holistic view of the wider professional job role (San-
tos et al., 2011; Paparella, 2007; Iwatsubo, 2000). It is therefore unsurprising that WRMSDs
remain common and inadequate implementation of any such ergonomic interventions have
often been blamed for the ineffectiveness of such interventions (Kemp et al., 2002; Suzuki et

al., 2015; Lincoln et al., 2000; Baker and Coffin, 2013).

Consequently, to reduce WRMSD, interventions need to be properly designed to tackle both
the physical and psychosocial factors associated with the phenomenon (Hogan, 2021). Fur-
thermore, ergonomic interventions need to be more overtly embedded in to occupational

and workplace processes to gain employee commitment, educate colleagues about the risks
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of WRMSD, and encourage continual evaluation of any such ergonomic interventions to

maintain currency and effectiveness (HSE, 2022; ScoR, 2019).

Finally, it is unfortunate, but not necessarily unexpected, given the evidence in the literature
that current recommended ergonomic (WRMSD) prevention strategies do not appear to have
been widely adopted in ultrasound practice. This may be due to a failure in convincing col-
leagues of the associated benefits, the challenges faced in terms of implementation or per-
haps the lack of resources or skills to facilitate such interventions. Consequently, further eval-
uation of the process of implementing ergonomic interventions to tackle WRMSD is needed
to clarify such points, and to identify potential ways of improving their efficacy (Burgess-Lim-

erick, 2018).

2.5 WRMSD Prevention Education

This section will consider WRMSD prevention education starting from a broad occupational con-
text, funnelling down to a healthcare context and finally, and most specifically, a sonography con-

text.

There has been much debate about the role of education in terms of tackling the serious is-
sue of WRMSD in many professional fields. This section will explore such interventions
through a critical narrative firstly by evaluating WRMSD educational programmes from wider
professional fields, second by evaluating WRMSD educational programmes related to
healthcare professions and finally by evaluating WRMSD educational programmes related to
sonographers specifically. It is certainly important to fully appreciate what education is, to
apply the concept to the prevention of WRMSD. Education is a process which facilitates

learning through several established methods, such as teaching, training, discussion, directed
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research and scholarly activity (Bolton and Cox, 2015). Through learning, individuals may ac-
quire the relevant knowledge, skills, values, morals, beliefs, behaviours, and habits to as-

suage the impact of WRMSD.

2.5.1 The Broader Context to WRMSD Prevention Education

The World Health Organisation (WHO) suggest an individual’s behaviour is an important con-
tributor to many widespread diseases and health problems, including obesity, coronary heart
disease, and various types of cancer (WHO, 1988). It could therefore be assumed action is
needed from employers to implement risk-limiting practices within their respective work-
place (e.g., changes to the workplace layout, equipment, or training). Employers also need to
understand what prevents employees from adapting their behaviour to reduce risk. Further-
more, it is suggested that such changes then also need to be adopted by employees and inte-
grated into their routine ways of working for them to become effective, advocating the need
for educational interventions (Harrison, Harris and Flinton, 2018). Educational interventions
need to be able to tackle both the physical and psychological causes of the phenomenon, to
promote any required changes to practices, as well as the maintenance of such changes
among employees, to reduce WRMSDs among individuals across all levels within a workplace

(Shuai et al., 2014).

Several authors have discussed a concept known as ‘the stage of change’ (Haslam, 2002; Bur-
gess-Limerick, 2018). This concept originates from the Transtheoretical Model (TTM), (Pro-
chaska & DiClemente, 1982; Jeunet et al., 2018) and it is one theoretical framework which
has resonance with developing educational approaches to WRMSD prevention, as it centres

around the change process itself, and acknowledges the fluidity of change (Haslam, 2002).
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This framework is of particular significance to occupational health and safety issues, because
of the continually evolving nature of many types of work this relates to, combined with the
challenges of tackling workplace risk and the need to continually adopt risk limiting strate-
gies. This approach has been used extensively in relation to certain health related behaviours
such as drinking, smoking, and exercise (Haslam, 2002). The stages are outlined below, and
the concept assumes that any behavioural changes involve transition through a series of dis-

tinct stages:

i) Pre-contemplation (resistance to recognising or modifying problem behaviour),

i) Contemplation (recognition of the problem, thinking about changing, but not ready
to act),

iiii) Preparation (intending to change in the next 30 days, and/or having made specific
plans to do so),

iv) Action (having engaged in behaviour change, no longer than 6 months ago), and

v) Maintenance (initiated changes over 6 months ago, working to consolidate gains

made) or relapse.

Figure 7 The Stages of Change

(Taken from Haslam, 2002)
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The diagram below demonstrates how Haslam’s five stages of change inter-relate:

Figure 8 Haslam's Stages of Change

(Adapted from Haslam, 2002)

The stage at which an individual is placed within the cycle above is determined by their per-
sonal knowledge, attitudes, and beliefs regarding a particular phenomenon (Haslam, 2002).
Due to the fluctuating prevalence of these ideas throughout time, an individual's readiness
to embrace strategies geared towards fostering behavioural change is contingent on their
personal stage of change (Lonnqvist, 2009). Because of the latter, it becomes apparent why
adopting a 'one-fits all' approach to interventions aimed at reducing WRMSD may not be as
effective as they might be. Several studies which have used the TTM approach have shown
that stage specific interventions may increase the likelihood that individuals will engage ac-

cordingly (Prochaska et al., 1993; Rakowski et al., 1998). Furthermore, as part of learning
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new skills, educational programmes therefore should be geared toward reinforcing motiva-
tion to change by raising awareness which would align with ‘coaching’ approaches to behav-

ioural change (Fowler, 2008).

Educational programmes have been widely advocated in several fields, for health and safety,
mandatory training (Health & Safety Statistics, 2015) and are also currently used as one plat-
form to aid in the reduction of WRMSD (Public Health England, 2019) for computer users
(Kallenberg, Hermens and Vollenbroek-Hutten, 2006) and several other professions affected
by the phenomenon. This may be in the form of educational brochures that advise the user
of the dangers associated with computer work in terms of repetitive strain injury (Esmaeilza-
deh, Ozcan and Capan, 2014). What remains challenging in the use of education as a WRMSD
prevention method, is that such methods may be quickly forgotten and then later ignored

completely, potentially having little or no effect over the longer term (Gibbs, 2011).

It would seem the concept of education and encouraging changes to working practices are
intertwined and to bring about workstyle change (Nieuwenhuijsen, 2004) in many occupa-
tional fields. Several studies have explored the concept of ‘self-efficacy’, which is a person’s
belief that they can sustain a particular required behaviour. In relation to this study, adopt-
ing ‘healthy behaviours’, which are associated with preventing WRMSD are of particular in-
terest (Miller and Newton, 2006a; Miller and Newton, 2006b; Vries et al., 2013; Roll et al.,
2017). The studies agreed that by motivating the workers to adopt more ergonomic, and
subsequently safer working practices, positive changes can develop overtime. Such changes
are thought to occur because by making people aware of the factors that increase their likeli-

hood of acquiring a WRMSD, such as stress and poor ergonomics, the individual is more
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likely to make the required adjustments to their actions in order to limit their risk of acquir-
ing a WRMSD (Nieuwenhuijsen 2004; Miller and Newton, 2006a; Miller and Newton, 2006b;

Vries et al., 2013; Roll et al., 2017).

This concept is also supported by several more recent studies which suggest that colleagues
need to work together to learn about workplace ergonomics to better understand the risks
and how to avoid them (Choobineh et al., 2011). Furthermore, active approaches to develop-
ing and implementing WRMSD prevention strategies, and consequently WRMSD educational
approaches, need to reflect this and move from passive learning towards more engaging
methods of learning which are directly linked to respective workplace activity (Choobineh, et

al,, 2011).

Acknowledging the inherent paucity in research in this field is not a new concept, an earlier
study by Cole et al., (2009) also concluded that much still needs to be done in terms of devel-
oping educational programmes for WRMSD prevention. Although it was acknowledged that
the study was helpful in gaining valuable lessons in developing WRMSD prevention training.
Cole considers that the ‘lack of change’ mentality in a range of workplace settings presented
a series of challenges for any prevention programme designers to work with and proposed
that many of these challenges were a consequence of the gap in the current evidence availa-
ble (Nieuwenhuijsen, 2004). Many studies acknowledge that better collaboration is needed
between practitioners, researchers, and quality makers to better inform future WRMSD in-

terventions (Sommerich et al., 2019).

Therefore, more research is needed to develop a broader understanding of the complexities
of WRMSD, as a phenomenon, in terms of how behavioural changes and ergonomic inter-
vention can be better utilised in preventing WRMSD (Monnington et al., 2012). However,

several reasons are apparent in terms of why individuals may not engage with educational
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strategies to avoid WRMSD. Haslam (2002) explained that a lack of knowledge or under-
standing of the phenomenon or conflict between production and safety can be a significant
influencing factor toward non engagement. Furthermore, they go on to discuss the influence
of sickness absence leading to a cycle of dilemma and potential conflict between job require-
ments (such as productivity) and safety implications which may result in non-compliance of

WRMSD prevention strategies, despite training having been provided.

Creating a holistic approach is therefore acknowledged; in the context of providing educa-
tion to employees, in the reduction of WRMSD, by encouraging them to look at themselves,
not only in their working lives, but in general as individuals (Burton et al., 2008) is clearly
hugely important. What seems to be lacking in the current evidence-base is how such mech-
anisms can work in the longer term, and this ideally needs to be explored in more detail
through further research. Furthermore, such approaches need to be implemented to coin-
cide with the readiness of the organisation, and the individual workers within, to allow a bal-
ance, or compromises, to be gained between convincing those in management roles that
WRMSD exists and dealing with the tangible problems as they arise. The Prochaska and Di-
Clemente’s (1982) state of change model offers a potential framework on which to base the
development of an intervention which matches the institutional characteristics, and those of
the workers involved, to lead to demonstrable improvements in WRMSD prevention (Has-

lam, 2002).

Nieuwenhuijsen (2004), and more recently Burgess-Limerick, (2018), acknowledged that a
combination of education given through brochures, posters, group discussions and ergo-
nomic interventions can be a major step in bringing about the reduction of WRMSD, how-
ever as already explained earlier in this section not all participants in a prevention pro-

gramme will alter their behaviour accordingly. The rationale for this can be explained from
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the trans-theoretical model, which suggested that not all people are ready for change at the
same time. Transcending these barriers is therefore necessary in bringing about further

change and increasing the efficacy of any educational methods employed.

Although there is evidence that education plays a role, as one of the preventative measures
used in tackling WRMSD, measuring its success is difficult due to a lack of good quality re-
search in this field, but if carefully adapted and developed to meet its purpose it is likely to
be of benefit in the prevention of WRMSD in the future (Burton et al., 2008) especially when

more robust studies have been completed to evidence this.

There are examples from several studies where education has been successful. More re-
cently, Zeidi, Morshedi and Zeidi, (2011) evaluated the effect of interventions based on trans
theoretical modelling (TTM) on computer operators’ postural habits concluding that TTM can
improve postural risk factors related to WRMSD among employees. There were acknowl-
edged limitations to the validity of this study including contradictory evidence regarding
seating posture and computer-based activity, advocating further research in this area, con-
firming the under-researched nature of the subject. Furthermore, although the study was
undertaken in a work-based setting which usefully highlights the issues of comparability with
the ‘real life’ scenario, the study was highly quantitative and did not explore the personal
and professional impacts of the training on the participants. As the study was performed
overseas, there may be cultural differences between the study participants and the transfer

of their experiences in the UK.

There are also several earlier studies such as Cole et al. (2002) that advocated educating em-
ployees through team learning, in that, by allowing the employees to get together to discuss

and problem solve issues around workflow and sharing out the most demanding aspects of
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the workload it might give rise to a more diverse mix of tasks for each employee to perform

in their daily duties.

Although evidence suggests education is potentially a valuable tool in wider professional
fields in terms of WRMSD prevention, there is no doubt it remains a complicated issue, which
warrants more research to better understand the associated experiences it presents. The next
section will explore how prevention education has been used in preventing WRMSDs in wider

healthcare related fields and also explore some of the pertinent studies over the last 20 years.

2.5.2 Educational Interventions related to WRMSD (Healthcare)

The previous section introduced how education can potentially contribute to WRMSD preven-
tion programmes in wider occupational fields; this next section will therefore explore, from a
more focused perspective, how educational interventions have been employed in wider

health care fields, in relation to WRMSD prevention.

Healthcare workers are faced with various physical risks in the conduct of their work (lice,
2014). From the literature available, it is evident that several positive interventions and out-
comes have arisen, in terms of avoiding WRMSD. These include teaching employees how to
undertake their role in an ergonomically safer manner in the healthcare related fields. An ex-
tensive literature search has already highlighted how education has been used to assuage
issues associated with WRMSD which have been documented in a wide range of professional
backgrounds. This section will focus on healthcare professionals including nurses, surgeons,

dentists, occupational therapists (OT) and physiotherapists.

One overarching theme amongst healthcare workers is the reports of those new to their pro-

fession tending to be more at risk from WRMSD, than more experienced colleagues, despite
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evidence of exposure to educational interventions embedded in their professional training
(Dyrkacz et al., 2012). An earlier study, related to WRMSD amongst chartered physiothera-
pists in the UK, concluded that despite an in-depth professional knowledge of WRMSD, phys-
iotherapists continue to become injured themselves from the phenomenon, particularly in
their first few years of practice, suggesting newly qualified staff are not adequately putting
their theoretical professional knowledge of WRMSD prevention into practice in the context
of how they conduct their clinical workload (Glover et al., 2005). This is perhaps surprising,
as physiotherapists tend to have extensive anatomical knowledge, which is frequently used
to treat others with WRMSD injury, and yet they are alleged to adopt practices whilst under-
taking their professional work that put them at risk of WRMSD. Furthermore, Glover et al.
(2005) concluded that inadequate training was not the cause of WRMSD amongst the newly
qualified physiotherapists in their study sample. Understanding the reasoning behind this
highlights again the complex and multifactorial nature of the phenomenon as no clear an-
swers emerge from the current evidence base. A significant gap is therefore highlighted in
the current research in terms of WRMSD ‘safe’ practice and how this may be applied to spe-
cific job roles. This has challenged the importance of education as a tool for the prevention
of WRMSD in the healthcare setting to some extent, although one cannot help but consider
whether such issues have arisen amongst newly qualified physiotherapists because they are
focused on consolidating their practice, as newly qualified practitioners, and are conse-
guently behaving in an altruistic manner, focusing on their patients rather than themselves
(Gibbs, 2011). This highlights the need for further studies in this field to better understand
how education is helpful in the prevention of WRMSD and where improvements or changes

are required, particularly in terms of challenging and changing behaviours.

Several studies discussed ‘professional culture’ within various health care occupations, and

educational interventions need to be able to ‘break through’ these specific cultural barriers
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to become successful (Campo and Darragh, 2010). In another study, by Augusto et al. (2008),
which also explored physiotherapists’ experiences of WRMSD, one of the participants talked
of the value of education in preventing WRMSD, particularly in terms of the ergonomics of

their workplace, the schedule of work and the inclusion of exercise regimes.

With reference to the dental profession, Sakzewski and Naser-ud-Din (2014) completed a
systematic literature review which examined the issues of WRMSD amongst dentistry profes-
sionals. The review concluded that much of the research in this field focused on causes, ra-
ther than prevention, of WRMSD and consequently the authors suggest that further research
is needed to increase understanding of the phenomenon, particularly in terms of developing
educational programmes, to better understand the effect of any prevention strategy. Fur-
thermore, they suggest that, through improved understanding of the phenomenon, compre-
hensive educational programmes can be developed and rolled out at a national level to sus-

tain improved WRMSD prevention practices.

Consequently, evidence suggests that educational programmes are widely advocated within
healthcare professions as part of the prevention of WRMSD (Bolton, Booth and Miller, 2018;
Bolton and Cox, 2015). Any educational programme, related to WRMSD, needs to be care-
fully planned because, as evidence suggests, simple ‘knowledge transfer’ alone is not suffi-
cient in bringing about the required change in behaviour (Sakzewski and Naser-ud-Din, 2014)
and consequently any WRMSD prevention programme also relies significantly up on the em-
ployees being willing to take on board any new techniques and skills that are deemed neces-
sary to reduce the incidence of WRMSD (Evans, Roll and Baker, 2009; Fisher, Brodzinski-An-

dreae and Zook, 2009; Bade & Eckert 2008) so a good level of compliance is needed for suc-
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cessful outcomes in terms of moving forward. Further work is therefore needed around pro-
fessional culture and conformism, to better underpin the foundations of any educational

programmes for the purpose of WRMSD prevention in the healthcare setting.

When exploring the range of different healthcare professions’ perspectives on WRMSD pre-
vention education, Dyrkacz, Mak and Heck (2012) examined WRMSD in Occupational Ther-
apy (OT) and they explained that, from an OT perspective, education on WRMSD has mainly
focused on the physical injuries themselves and not on potential injuries which can occur in
the wider OT field. They also went on to explain that any proposed educational programmes
are not necessarily tailored to the unique healthcare environment local to them (Canada),
which reinforced the requirement for any WRMSD prevention education to be audience spe-
cific in terms of the professional group affected by the phenomenon so that solutions can be

targeted accordingly.

Other authors have considered WRMSD prevention and OTs, but from a different perspec-
tive, and suggested OTs could be valuable in playing a part in educating staff in the preven-
tion of WRMSD, because of their professional expertise in creating structured programmes
to rehabilitate those who have acquired an injury, making OTs well placed to be able to
grade and adapt physical strengthening exercises to specific job activities (Gibbs and Young,
2011; Bade & Eckert 2008). Furthermore, OT may be useful in providing work place assess-
ments such as analysing specific aspects of a job role, in relation to ergonomics, and review-
ing employees’ physical fitness or ability and overall general work behaviour in order to de-
velop person-centred preventative strategies in reducing the risks of WRMSD (Larson & Mil-
ler, 2005) which would fit with the point raised earlier in this review, in the previous section,
which suggests that any WRMSD intervention needs to be ‘person-centred’ toward the indi-

vidual concerned. Fisher, Brodzinski-Andrea and Zook (2009) explored the role of OTs in
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WRMSD prevention using a retrospective non-experimental design. There were limitations to
this study, in that it only sampled one localised departmental work area and consequently
the study findings could not be generalised beyond that scope. Furthermore, the study con-
cluded that further research was needed to better understand how to change employee be-
haviour, a recurring theme for developing the education for WRMSD prevention. It was how-
ever acknowledged that the study did raise greater awareness of the phenomenon, among
the team sampled, and some improvements in terms of health and safety awareness were

achieved overall, which is encouraging as new educational strategies are developed.

Jarus & Ratzon (2005), who examined the impact of motor learning principles in reducing the
incidence of WRMSD in the workplace, add a contradictory argument to the discussion, sug-
gesting that, despite many prevention programmes having been shown initially to have some
positive benefits in reducing WRMSD, when followed up after twelve months, there seemed
to have been little or no change in overall behaviour and working practices, thus challenging
the potential benefits of WRMSD prevention education. However, as previously advocated,
several other studies argue that more frequent reminder sessions could assuage this issue of
potential non-engagement and help to maintain the momentum in terms of WRMSD preven-

tion (Schmidt et al., 2017).

The way in which prevention programmes are planned and implemented remains significant
(Fisher, Brodzinski-Andreae and Zook, 2009; Bejarano, 2014; Coutu et al., 2011). If a worka-
ble model of education for WRMSD prevention is designed this could be implemented on a
larger scale, and replicated more widely, to bring about greater understanding of the prob-
lem and associated methods of prevention to predict injury risk and ways to reduce this risk
(Morrell, Loan-Clarke and Wilkinson, 2004; Branch, 2010). The design of any such pro-

gramme must arise from an evidence-based approach, incorporating reflective learning, and
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using methods which have worked well from earlier educational interventions and in addi-
tion they need to meet the requirements of the audience and professional field (Vicary,
Young and Hicks, 2017). Such interventions may be wide-ranging and should include a multi-
factorial approach, as previously suggested, which may include support from managers, col-
leagues, physiotherapists and other experts in the creation of a WRMSD prevention team

(Bade & Eckert, 2008).

Furthermore, Daraiseh et al. (2010) conducted a study which explored WRMSD in the nurs-
ing profession, and they explained that colleagues first need a thorough understanding of
the bio-physical mechanisms which lead to pain and WRMSD to act accordingly in terms of
adopting counter-balancing behaviours. This suggests there is a potential benefit to a foun-
dation programme of education, which may provide the underpinning knowledge for all
workers, exposed to the risks of WRMSD, followed up by personal and role specific educa-

tion (Burton, Lloyd and Griffiths, 2011).

The conflicting debates, related to the educational approaches to combat WRMSD in
healthcare related fields, tend to emerge because of the heterogeneous way in which
WRMSD education has evolved, owing to the multifactorial nature of the phenomenon and
the fact differences exist within every occupational role, and individual affected. The phe-
nomenon is also further complicated by the nuanced way in which individuals working in

healthcare see themselves in relation to their own health and well-being (Roll et al., 2017).

Although one could argue these are not directly classed as ‘education’ per se, several condi-
tions are now managed by ‘self-management’ strategies, e.g., conditions like diabetes,
asthma, and cardio-pulmonary diseases (Smyth et al., 2017). Earlier, Johnston et al., (2013)

explored the use of this method as a strategy for combatting WRMSD, advocating that be-
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cause working is seen as ‘being a positive health behaviour’ it necessitates the need for strat-
egies within that specific role to be used to develop a means to prevent WRMSD. Conse-
guently, this study advocated direction from within the injured worker themselves to find
workable solutions to their problem from within their workplace. Although one must ap-
proach such a suggestion with some caution, as this method has not yet been established
with sufficient material evidence to sustain its validity, this poses an interesting concept that
would lead one to question whether enough is yet known about sonographers’ attitudes to-

ward self-management which would highlight the need for further research in this area.

This section has explored how educational strategies to address the WRMSD have been em-
ployed in healthcare related occupations. It has considered several nuanced ideas which sur-
round the development of any educational WRMSD prevention programme specific to
healthcare related occupations. There is agreement amongst the authors that the phenome-
non remains complex and under-researched, which consequently leads to disparity in educa-
tional approaches offered. Furthermore, there is also agreement that educational interven-
tions need to be specific to the individual and the job or related role. The complexities in tack-
ling WRMSD transcend into the development of any educational prevention programmes,
and one of the main challenges is making any intervention effective in challenging and
changing the respective behaviours, to reduce the incidence of WRMSD. The complexities sur-
rounding professional cultures and changing behaviour remain complex and under-re-
searched highlighting a significant gap in the knowledge base. The next section will focus

specifically on WRMSD prevention education in sonographers.
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2.5.3 Educational Programmes related to WRMSD (Sonographers)

The previous section explored educational programmes as a WRMSD prevention tool in rela-
tion to broader healthcare professionals. The next section will evaluate the same concepts,

specifically in relation to sonographers.

Within sonography there are already several agreed strategies for the prevention of
WRMSD, which have been discussed in a previous section of this review. In fact, even back in
2001 it was suggested that sonography students needed to be taught of the dangers of
WRMSD, from the very beginning of their ultrasound training, and in doing so this could
bring the fundamental issues related to this phenomenon to the forefront, to create an
“ideal system” (Jones & Kumar, 2001). This “ideal system” could be successful in addressing
the main causes of WRMSD by ensuring sonographers know how to protect themselves from
injury through adopting safer postures and growing opportunities for peer learning, through
educated discussion and debate (Bolton and Cox, 2015; Harrison & Harris 2015; Gibbs and

Edwards 2009).

A more recent study by Bolton and Cox (2015) explored the range of WRMSD prevention
strategies that were being implemented across the UK using a dual method of data collec-
tion. The study employed a focus group locally, followed up by a questionnaire sent out to
the wider sonographer population across the UK. The study suggested that there were some
positive steps towards WRMSD prevention being addressed through education nationally,
although a number of points were raised in terms of how participants felt this could be im-
proved in the future, including the benefits of face-to-face lectures aimed at trainee sonog-

raphers in the university setting, incorporating the Alexander technique into practice and
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seeking the expertise of physiotherapists to advise on posture and ergonomics in ultrasound

departments.

This study highlighted the potential challenges of changing existing behaviours and one study
participant suggested that many sonographers are already aware of a range of strategies
which may be employed to limit their risk of acquiring WRMSD. However, the study did high-
light a level of uncertainty amongst sonographers in relation to WRMSD prevention and
demonstrated a lack of knowledge as the main underpinning reason as to why sonographers

do not necessarily fully engage with such prevention strategies.

There were some limitations to the Bolton and Cox (2015) study. Firstly, although the study
captured the views of a local sample of sonographers, through the initial focus group, only
final year trainee sonographers were invited to complete the questionnaire, which meant
the sample potentially excluded valuable data from more experienced sonographers. Sec-
ondly, the study did not follow-up on the questionnaire survey through interviews which
may have allowed the study to have explored in greater depth the potential reasons why so-

nographers may not engage in educational interventions over a longer timeframe.

As already discussed, in a previous section of this literature review, implicit evidence does
suggest there continue to be issues, concerning a lack of engagement with relevant WRMSD
prevention education. Consequently, one of the fundamental gaps which this research seeks
to explore and understand is why sonographers fail to engage in WRMSD prevention, despite
being educated about the potential benefits. As Bolton and Cox (2015) highlighted, a lack of
a working knowledge of some of the established WRMSD prevention strategies remains a
barrier for adhering to WRMSD prevention education in many cases and this is explored fur-
ther in section 2.8 of this literature review.

Moreover, this study's results acknowledged positive perspectives regarding the education
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for preventing WRMSD among sonographers. Many questionnaire respondents offered con-
structive suggestions to enhance the education of sonographers on WRMSD prevention. A
significant emphasis was placed on regular short group-training sessions to foster the devel-
opment and reinforcement of techniques and skills, as well as to promote peer support and
idea sharing. The findings of the study also supported the idea of a combined educational ap-
proach involving both universities and clinical educators. Such an approach holds promise for
enhancing the overall education of sonographers in WRMSD prevention. However, it is worth
noting that limited research has been conducted in related fields, leaving a gap in the current
evidence base regarding this phenomenon (Bolton and Cox, 2015; Sommerich et al., 2016;

McDonald and Salisbury, 2019; Wareluk, Jakubowski, and Wareluk, 2017).

Bolton and Cox (2015) went on to explain that sonographers who took part in their focus
group, spoke of posters in their department which were used for demonstrating a range of
muscle-strengthening exercises, thought to help minimise the risk and/or impact of WRMSD.
This would suggest that information, education, and training continue to be cascaded to so-
nographers. The fundamental emerging challenge is in devising suitable WRMSD prevention
education to the individual. The complexities of the phenomenon, already documented ear-
lier in this review, which arise from a combination of numerous causative factors, result in no
single defined method of prevention. As several studies have highlighted, the multifactorial
nature of WRMSD in terms of cause and prevention remains a dilemma and despite attempts
at educational prevention methods being evident, evidence of engagement with the latter
seems to be lacking (Bolton. and Cox, 2015; Sommerich, et al., 2016; Mcdonald and Salis-

bury, 2019; Wareluk, Jakubowski and Wareluk, 2017).

Some of the main issues, related to WRMSD prevention education in the UK, were also high-

lighted in earlier studies (Gibbs and Young, 2011; Gibbs and Edwards, 2012; Gibbs and
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Young, 2009). As already discussed, evidence emerging from the literature studied, advo-
cates that there are already a number of suggested ways in which improvements can be
made in the field of sonography, with a growing body of evidence that highlights sensible
strategies which are emerging in terms of the training and education available to sonog-
raphers, intended to reduce the longer-term incidence of the phenomenon (Bolton and Cox,
2015; Gibbs and Young 2011; Gibbs and Edwards, 2009). There seems to be general agree-
ment between the available studies related to sonography and all seem to illustrate similar
points and suggestions. All highlighted the benefits of education and the challenges in long
term participant engagement. In relation to the latter, Bolton and Cox (2015) argued for
more emphasis to be placed on accessory equipment (e.g., support cushions), administrative
support (in terms of better patient scheduling), textured examination gloves (for better
transducer grip) and muscle-strengthening exercises (for better sonographer health and

strength).

Differences in opinion do occur where evidence of new or novel educational prevention
strategies have been attempted. An example is an earlier study by Brown & Baker, (2004),
who suggested that Electromyography (EMG) devices are described as an “excellent” way to
study the onset of muscle tension with the limb abducted to varying degrees from the body.
This technique potentially illustrated to the person the time it takes for muscle fatigue to
happen. In their study Brown & Baker (2004) discussed how this technique might be used to
educate sonographers; when the upper limb is abducted by 120 degrees, muscle fatigue will
take place within five minutes, compared to 20 minutes when the arm is at 60 degrees and
60 minutes when held at just 30 degrees. This scientific method of assessing the likelihood of
WRMSD occurring, by indicating a warning when certain postures are adopted, could poten-

tially be developed as a strategy to support the education of sonographers in how to reduce
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the incidence of WRMSD, and as a reminder to adopting a safer posture while scanning

(Murphey and Milkowski, 2006; Brown & Baker 2004).

There is an apparent lack of follow-up from any such studies, leading one to assume 1. Rec-
ommendations from the study have been found to have been of little long-term benefit, 2.
Sonographers have not been able or willing to engage, or 3. Barriers exist which inhibit de-
veloping such strategies further (such as financial, or practical). Unanimously, across all of
the studies evaluated, consensus of agreement was apparent in that the development of
WRMSD education remained fundamental in helping to bring about WRMSD reduction, par-
ticularly if this is delivered through a programme that could potentially inform managers,
and sonographers, about the risks of WRMSD in the workplace and how to limit these risks
(Fisher, Brodzinski-Andreae and Zook, 2009). Furthermore, training programmes could use-
fully illustrate several health and safety issues for sonographers, including the safe use of
equipment and specific peculiarities of the role such as safer scan technique and posture

(Morton & Delf 2008).

There is evidence to suggest a multifaceted approach to WRMSD prevention education, with
the responsibility for improving the working practices of sonographers being shared and de-
veloped between the sonographers, departmental managers, universities, and equipment
manufacturers (Morton & Delf 2008; Bolton & Cox, 2015) to see these improvements come
to fruition. Robust methods for developing such changes in practice are lacking from the cur-
rent research base. Furthermore, before such educational approaches are developed,
greater understanding of how the phenomenon of WRMSD is perceived by sonographers is

needed to find solutions to mitigate its impact (Sommerich et al., 2016).

The concept of a group approach seemed to resonate among several studies. Simonsen et al.

(2018) suggested that sonographers need to work together, through focus groups, to share
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expert knowledge and experiences of WRMSD prevention, to improve working conditions.
Furthermore, Harrison, Harris and Flinton (2018) explored the benefits of educating a small
group of student sonographers on the optimum ways to hold the ultrasound transducer,
concluding that there were small differences (for the better) following instruction on best
practices. The authors of this study acknowledge its limitations and further, more generalisa-
ble research is still advocated to provide results which resonate at a national level. No stud-
ies of this nature have been conducted in real-life situations over a long enough period to al-
low quantifiable results to emerge and it would be useful to consider how such ideas may

work in clinical situations.

Harrison & Harris (2015) in an earlier study discussed the need for sonographers to have a
good awareness of the risks of WRMSD and they suggest that through engaging with ‘a range
of stakeholders such as senior managers, ultrasound managers, ultrasound practitioners, stu-
dents, educators, occupational health departments and equipment manufacturers’, improve-
ments can be made in terms of reducing the risk of WRMSD. Raising awareness of the phe-
nomenon is advocated unanimously in the literature and the Society and College of Radiog-
raphers (SCoR) issued guidance in 2006, and later in 2019, related to WRMSD and sonog-

raphers, highlighted in Figure 9:
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Recommended ‘best practice’ that sonographers should follow to reduce the risk of developing

WRMSD.

Preventing or minimising awkward postures, alternate sitting and standing and vary scanning tech-

niques and transducers grips.
Adjust all equipment to suit users’ size and have accessories on hand before beginning to scan.

Use measures to reduce arm abduction and forward and backward reach to include instructing the

patient to move as close to the user as possible, adjust the table and chair, and use arm supports.
Relax muscles periodically throughout the day:

Stretch hand, wrist, shoulder muscles and spine

Take mini breaks during the procedure

Take meal breaks separate from work-related tasks

Re-focus eyes onto distant object

Vary procedures tasks and skill as much as reasonably possible.

Use correct manual handling techniques when moving patients, wheelchairs, beds, stretchers and

ultrasound equipment.

Report and document any persistent pain to employer and safety representative.

Maintain a good level of physical fitness to perform the demanding work tasks required.

Work together with employers on staffing solutions that allow sufficient time away from work.
Participate in education and training to reduce the risk of developing musculoskeletal disorders:
Attend employer sponsored training

Attend seminars, lectures, workshops, or conferences offered by professional organisations or

manufacturers
Access to journals, textbooks online resources etc.

Attend a formal sonography programme that includes work related musculoskeletal disorders pre-

vention in the curriculum.

Figure 9 Guidance for Sonographers on WRMSD Prevention 'Best Practice'

(Taken from SCoR, 2006; SCoR 2019)
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One of the guidelines above was for sonographers to attend education and training on
WRMSD prevention, which should be provided by the employer. Teaching sonographers to
consider their risk of injury throughout their career and the ways in which these risks can be
minimised is also advocated in current and future ultrasound education and training pro-
grammes (Bolton & Cox, 2015; Burnage 2007). It is however acknowledged that such inter-
ventions, for the avoidance of WRMSD, have remained in the developmental stages for ap-
proximately 20 years and consequently consideration is needed in terms of whether the
WRMSD prevention education interventions are adequate to tackle the overarching issues as

well as the strategies used to encourage their implementation.

Furthermore, uptake of such intervention has been tentative (which is consistent with stud-
ies from wider healthcare and other professional fields) (Xiao and Watson, 2019). In a rela-
tively recent study, Fisher (2015) examined the success of education on the prevention of
WRMSD amongst a small group of radiographers and sonographers, (n=24) participants. The
study highlighted the gap in the current evidence base in terms of the success rates of such
intervention, suggesting a need for larger cohort studies in this area. A quantitative design
was utilised which provided some evidence that the sonographers in the study were aware
of the general ergonomic, WRMSD prevention techniques available, although uptake
seemed to be mixed for the participants sampled. This implicitly suggests that further re-
search, in particular qualitative studies, are needed to explore first-hand why sonographers
work in the way they do, which would help to develop a deeper level of understanding of the
phenomenon to potentially allow improvements to the education interventions moving for-

ward.

Several studies have tried to look at participant engagement in WRMSD methods which are

currently being taught, for example, refresher training is advocated every 4-6 months
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(Fisher, 2015) as follow-up training has been found to increase update and engagement in
several studies (Demerouti, Mostert and Bakker, 2010). Increasing engagement in terms of
adhering to educational guidance of WRMSD prevention remains challenging and this under-
pins the position of sonographers perfectly as little evidence exists in terms of how this chal-
lenge has been addressed in any field, and specifically to this study. To make any WRMSD
prevention intervention successful, in persuading workers to adopt a safer working practice,
studies need to consider what is going to persuade an individual to apply the content of the
theory to their practice and indeed whether education alone is going to be a success in bring-

ing about the change (Butwin, Evans and Klatt, 2017).

Although current studies accepted that increasing understanding, through education, is a
positive step forwards in terms of raising awareness and reducing WRMSD (Simonsen and
Gard, 2016; Bolton and Cox, 2015; Gibbs and Edwards, 2011) so much remains unknown
about the actual benefits of these interventions and how to maintain participant engage-
ment. Furthermore, there is much still to learn from the strategies used in other “at risk” oc-

cupations, where further studies have been carried out on WRMSD prevention.

There have been a number of debates regarding the use of education and WRMSD preven-
tion, for example some argue for education for students at the beginning of their training
(Sommerich, 2018, Bolton & Cox, 2015). Several authors, as previously mentioned, have dis-
cussed the benefits of reinforcing the training throughout the sonographer career (Fisher,
2015) in a very similar manner to annual mandatory training currently completed by most

allied healthcare professionals in the UK to ensure frequent reminders take place.

Consequently, injury prevention educational programmes have been advocated in ultra-
sound departments for teaching sonographers how to work more safely, to reduce their risk

of acquiring a WRMSD, and to ensure departments are made ergonomically safer (Dabholkar
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et al., 2017). The Consortium for the Accreditation for Sonographic Education (CASE) also
now include WRMSD prevention in their criteria for being included in any programme they
accredit (CASE, 2021). Furthermore, there does appear to be several factors where improve-
ments can be made to bring about a reduction in WRMSD among sonographers. How these
changes are applied remains challenging in many cases, for a range of complex and under re-
searched factors, and unfortunately many of the current evidence-based solutions do not
seem to have been evaluated in real-life situations (Bolton & Cox, 2015; Coffin, 2014; Mor-
ton & Delf 2008) which leads one to question the credibility and reliability of such studies,
when considering any future education or training based on them. It remains unclear how
sonographers relate to such strategies from a ‘real-life’ perspective and, from a practical
sense in terms of working as a sonographer, highlighting the need for further research to un-

derpin this (Soares, Jacobs and Jose, 2012; Jeunet et al., 2018).

Challenging the status-quo is clearly important, and it cannot be denied that educational
programmes remain crucial in potentially reducing the incidence of WRMSD because aware-
ness is crucial to act as a catalyst for change (Danielsson and Rosberg, 2015). The heteroge-
neity of individuals in the workplace, and in fact how different individuals perceive situations
and consequently respond to them, seemed to be a key factor which has been overlooked by
the current evidence base in sonography, consequently highlighting a further gap in the cur-
rent knowledge on WRMSD prevention (Skjaerven, Kristoffersen and Gard, 2010; Feng et al.,

2016).

2.5.4 Summary

This section has highlighted that there is emerging evidence that education is advocated in

the prevention of WRMSD among sonographers. Like in other occupations, there is some de-
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bate related to the efficacy of educational methods, primarily associated with participant en-
gagement (Fisher, Brodzinski-Andreae and Zook, 2009). All the studies reviewed acknowl-
edged the complexities surrounding WRMSD, as a phenomenon, and how this has affected
the educational strategies needed to challenge the present situation. There were limited
studies which have captured the benefits of real life WRMSD prevention educational ap-
proaches, as many studies have been conducted in simulated environments, which is a clear

limitation (Harrison, Harris and Flinton, 2018).

A combination of only limited research having been completed in this area, and the heteroge-
neity of the sonographer population, which to date has not been considered in other related
studies, means not enough is yet known about WRMSD prevention education in sonog-
raphers to make significant changes (Harrison, Harris and Flinton, 2018). One of the funda-
mental issues is challenging professional culture and changing behaviours, which seemed to

resonate in wider affected occupational groups.

2.6  WRMSD Prevention, Health and Wellbeing

The aim of this section of the narrative literature review is to explore how WRMSD prevention
and employee health and wellbeing are interrelated, given the heterogeneity of the so-
nographic workforce. It will explore how a sonographer’s personal health and wellbeing may

impact on their vulnerability to, and experiences of, WRMSD.

2.6.1 WRMSD Prevention

Preventing WRMSD is already well established as a significant public issue in many countries
(Tucker et al., 2014). NICE (2020) advocated the public to adopt a healthier lifestyle, which
includes physical activity, as a measure to reduce the incidence of WRMSD. As outlined ear-

lier there are several studies which have already explored the impact of WRMSD on various

117



areas of the body, with often little suggestion of what specifically can be done to alleviate or
prevent this from happening (Horkey and King, 2004; Harcombe et al., 2009; Choobineh et
al., 2011; Campo and Darragh, 2010); however, several authors have advocated muscle
strength as being a useful barrier to WRMSD (Croisier, 2004; Mcdonald and Salisbury, 2019;
Caruso, 2016; McDonnell, Hume and Nolte, 2011). Although, Mansfield, Thacker and Smith
(2017) conducted a systematic literature review which explored physical activity and its asso-
ciation with work-related upper quadrant disorders (WRUQD) and found inconsistencies in
the findings of the studies reviewed which highlighted a gap in the current evidence base,

owing to the limited number of studies published in this area of research.

Increased muscle strength has been attributed as being a contributing factor in resisting the
pressures of workload, to a much greater extent than weaker muscles (Jose, 2012; Bravo,
Coffin and Murphey, 2005). Inadequate muscle strength may therefore be a predictor in the
development of WRMSD. This is of importance to older sonographers particularly, who are
more susceptible to WRMSD due to the ageing process as muscle mass becomes decreased
(Jose, 2012). Incorporation of muscle strengthening exercises into a WRMSD prevention pro-
gramme for sonographers, and careful occupational health screening and clearance for all
staff proposing to train as a sonographer, may therefore be prudent moving forward. Unfor-
tunately, although muscle strengthening has been mentioned in several studies, no research
has been conducted which assesses the benefit of muscle strengthening exercises in direct
relation to the work of sonographers, nor that which explores a sonographer’s perception of
their own fitness and the impact this might have on the physical aspects of their role. Never-
theless, there is concurrence within the current WRMSD prevention guidance which advo-
cated that sonographers consider their own personal health and exercise, including muscle

stretching, to minimise their risk of WRMSD (Mcdonald and Salisbury, 2019).
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Over the past decade research in this field has grown and there are now numerous recom-
mendations relating to how sonographers can establish safer working practices in terms of
WRMSD prevention (Paparella, 2007; Rousseau et al., 2013; Lilley, 2018; Bolton. and Cox,
2015; Morton & Delf 2008). Recommendations suggested that increasing individual upper
body strength, by completing specific muscle strengthening exercises, could be beneficial in
reducing WRMSD (Alaniz and Veale, 2013), although this is yet to be proven. However,
McDonald and Salisbury (2019) more recently acknowledged that these recommendations
needed to be taken with some caution because most ergonomic research in sonography had
been confined purely to the workplace. They suggested that informed choice is important to
increase adherence to exercise regimes as even moderate exercise and stretching may help
to reduce WRMSD, according to some studies (Alaniz and Veale, 2013). It is acknowledged

that the available research is both limited and dated.

In some situations, too much exercise, or indeed if the exercise regime was not appropriate
for the individual, or indeed if exercises were completed incorrectly, has the potential to ag-
gravate an existing injury. Consequently, this has highlighted a degree of uncertainty in the
current debate and the need for sonographers to exercise caution when performing any
muscle strengthening exercises (Mc Donald and Salisbury, 2019). Furthermore, there is no
current evidence that sonographers who do exercise regularly do in fact have a lower risk of

acquiring WRMSD (Bolton and Cox, 2015; Loras et al., 2015).

The broader benefits of such exercises are cited by several authors (Mcdonald and Salisbury,
2019; Alaniz and Veale, 2013; Omer et al., 2003; Melaku et al., 2019). However, it is less clear
from the evidence available whether sonographers seem to overwhelmingly engage with

these exercises, to potentially limit the impact or acquisition of WRMSD (Karsh, Moro and
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Smith, 2001, Chefec, 2008, Jose, 2012, Alaniz and Veale, 2013). Incorporating stretching ex-
ercises, for some sonographers, into the working day has led to demonstrable benefit when
these are performed regularly (Mcdonald and Salisbury, 2019). However, all authors high-
lighted the need for further large-scale studies in this field acknowledging the gap in the cur-
rent evidence based, reflecting the present lack of understanding of the phenomenon (But-
wen et al 2017; Alaniz and Veale, 2013; Gibbs and Young, 2011; Baker, Roll and Evans, 2009;

Muir et al., 2004; Pike et al., 1997).

There are arguments to suggest that by capturing the general feeling of sonographers, and
by making allowances for the variation and differences between sonographers, including
physical, emotional, and professional differences, further improvements can be made in
terms of WRMSD prevention and sonographer health and wellbeing (Alaniz and Veale, 2013;
McDonald and Salisbury, 2019), meaning a ‘one-size fits all’ strategy, would not seem appro-
priate. Encouraging sonographers on how to increase muscle strength through performing
strengthening exercises and how to consider their posture and the ergonomics of their sur-
roundings may contribute to developing a self-empowered workforce, where individuals
adopt better work habits that suit their needs and reduce the incidence of WRMSD in the

longer term (Loras et al., 2015, 2020).

It has already been acknowledged that recommended improvements for the prevention of
WRMSD include the distribution of exercises instruction posters, within some departments.
These posters aim to encourage and teach sonographers how to perform a range of muscle
strengthening exercises during their working day (Felton et al., 2022). They also include in-

formation to inform departments how to vary specific examination types on the relevant ul-
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trasound scan patient work lists to allow different muscle groups to rest and to educate so-
nographers, managers, and appointments staff on safer more ergonomic prevention strate-

gies to reduce the incidence of WRMSD (Morton & Delf, 2008).

Several recent studies also explored how individual employee physical fitness (overall) po-
tentially affects the likelihood of acquiring WRMSD, and indeed how lifestyle activities in
general potentially affect a sonographer’s professional health and wellbeing (Felton et al.,
2022; Childs et al., 2021). The recent study by Childs et a/ (2021) also specifically explored so-
nographer wellbeing and the impacts of the Covid-19 pandemic, clearly an additional burden
on sonographers, which was unfortunately not considered in this study owing to the data
collection occurring pre-pandemic. The pandemic has very likely compounded the problem
of WRMSD further because evidence suggests workload has increased since (Mazal et al.,

2021).

2.6.2 Lifestyle of Sonographers

Lifestyle activities outside of the working environment are also thought to be contributory to
WRMSD, particularly when domestic workload follows the standard working day, limiting the
opportunity for muscle recovery. Physical fitness of the individual sonographer is still
thought to have some significance, in terms of WRMSD prevention, and exercise is advo-
cated in the sense it can provide improved muscle capability and efficiency because this im-
proves muscle strength, enhances balance and posture to limit WRMSD (Knapik, 2015; Alaniz
and Veale, 2013; Zhang and Huang, 2017; Cassemiro et al., 2017). McDonald and Salisbury
(2019) found the larger number of respondents in their study performed walking or hiking,
as their only form of physical exercise, compared to a lesser number who performed muscle
strengthening activities such as weightlifting, yoga and Pilates. Furthermore, several other

studies have found that muscular discomfort is lower in those individuals who performed
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strength training involving multiple muscle groups, which mimic everyday activity such as

yoga and Pilates (Cassemiro et al., 2017).

What fails to be fully illuminated within the current research in this field, is what it is like for
sonographers working ‘at the coal face’ to better understand the true challenges they face,
which may then allow for further explanation as to the difficulties in adhering to WRMSD
prevention strategies which have already been recommended for several years. No in-depth
studies have to date explore the true benefit of how sonographer health and fitness impact

on their resilience to WRMSD.

2.6.3 Summary

This section has highlighted that there is certainly a corpus of evidence to suggest that im-
proved physical fitness, alongside regular engagement in meaningful individualised exercise
activity, may certainly be helpful in limiting both the effects and reducing the onset of
WRMSD. However, there is still not enough evidence available to fully demonstrate the im-
pact individualised exercise and lifestyle activity specifically have on an individual’s chances
of acquiring WRMSD, so population-based studies are required to strengthen the evidence
base. It is acknowledged that many ultrasound departments already have ‘exercise instruc-
tion posters’ displayed, but the engagement of sonographers with such regimes, or in fact
their overall lifestyle activity, remains unknown. The next section will evaluate the methods

to monitor and report symptoms of WRMSD as and when they arise.

2.7 Monitoring and Evaluation of WRMSD and Sonographers

The aim of this section is to discuss the current strategies for monitoring WRMSD in sonog-
raphers and the concept of ‘body mapping’. This section will explore how WRMSDs may be

identified and monitored using established body mapping processes, recommended by the
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Society and College of Radiographers, hereafter SCoR. This section will also evaluate, through
a critical narrative review, the guidelines currently in place, including those from SCoR, with

respect to sonographer practices of reporting symptoms of WRMSD.

2.7.1 Body Mapping

Firstly, it is prudent to establish what ‘body mapping’ is, particularly as this method has been
applied to several occupations affected by WRMSD. The process of body mapping is sup-
ported by the Health and Safety Executive and Trade Union Council (TUC) (CSP, 2010). Fur-
thermore, this has already been validated by, and published in, several peer reviewed jour-
nals initially based on the Nordic Musculoskeletal Questionnaire (Kuorinka et al., 1987). This
was historically a useful tool for facilitating discussion with employees about the effects of
their work on their individual health. The process also assists health and safety representa-
tives, employers, and employees through the sharing of experiences of a particular physical
issue or a specific pain in a region of the body, related to their occupational role, conse-
qguently allowing a dialogue to take place which may assist in developing an understanding of
the potential cause of an employee’s WRMSD (SCoR, 2019). Furthermore, by marking out the
respective sites of potential pain or discomfort, on a body map, the process also provides ev-
idence for the respective sonographer and the health and safety representative to present to
those in higher management when trying to drive forward potential workable solutions to an

individual’s personal occupational circumstances (Thomas, Hare and Cameron, 2018).

Utilising body mapping has the potential to raise awareness among colleagues, allowing

them to openly share their experiences of WRMSD and to discuss the importance of submit-
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ting incident/accident report forms, if they are experiencing symptoms (CSP, 2010). Conse-
qguently, this may help toward the development of support networks locally by bringing
about discussion, related to WRMSD, and a reduction in feelings of isolation amongst em-

ployees (Dickson et al., 2011).

The Chartered Society of Physiotherapists explained that, under Regulation 4 of the Safety
Representatives and Safety Committee Regulations, 1977, accredited safety representatives
can investigate potential hazards within the respective workplaces, complaints raised by em-
ployees, and causes of accidents and ill health associated with the specific occupation. Con-
ducting a body mapping exercise has been used previously as a form of ‘inspection’, as de-
scribed under these regulations, and union representatives may legitimately negotiate paid
“facility’ time to meet members for advice and support, and to encourage colleagues to carry

out a body mapping exercise, where relevant (CSP, 2010).

Specific to sonographers, the SCoR guidelines, for their members, include a method which
allows sonographers to self-monitor their physical health and wellbeing in terms of mapping

and recording potential symptoms of WRMSD as outlined below [see Figure 10].
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Figure 10 WRMSD Body Mapping For Sonographers
(Taken from SCoR, 2007)
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Using the chart above, sonographers are invited to ‘code’ their symptoms as per Figure 11:

* Orange for aches and pains (not debilitating and usually gone a few hours after the shift) e Green

for symptoms of pins and needles and numbness

* Blue for shooting pains

® Red for continuous muscle pains (i.e., pain that doesn’t go away even when away from work for a

day or two)

Figure 11 Body Mapping: Coding of WRMSD Symptoms
(Taken from SCoR, 2007)

Body mapping has been a useful method, for some, and has provided sonographers with an
opportunity to develop an understanding of the multifaceted risk factors associated with
WRMSD; it provides anonymity in reporting symptoms, as well as allowing the ultrasound
workforce a voice. Consequently, this may also be helpful in the facilitation of developing

further practical solutions in combating WRMSD (SCoR, 2019).

Earlier, the SCoR (2007) highlighted that body mapping cannot be done as an alternative to
formal incident or injury reporting, rather in tandem with such established processes, and
therefore they suggest that Health and Safety Representatives must continue to encourage
sonographers, with suspected WRMSD, to complete incident reporting forms following acci-

dents or incidents of pain or during exposure to a specific workplace activity.

Part of the rationale for developing the ‘body mapping’ back in 2007 was because of a gener-
alised perception that SCoR members were seen as reluctant to report symptoms of WRMSD

for several reasons, such as a perception that they are the only ones experiencing symptoms
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of WRMSD and may not want to be identified or singled out by management (SCoR, 2007)
and consequently this was seen as an initiative to encourage sonographers to report symp-

toms of WRMSD.

Further guidance was issued by the SCoR (2019) and these guidelines outlined evidence em-
bedded in employment law, including that employers have a legal duty to conduct a risk as-
sessment before any changes in work practice are made. For sonographers, changes may in-
clude the adjustment of scanning times, upgrades to equipment, alterations to work sched-
ules or out-of-hours cover and extending the working day. Furthermore, the guidelines sug-
gested that when any accident or injury is reported, a risk assessment needs to be reviewed,

and risks acted upon. A summary of the guidelines can be found in Figure 12:

Society and College of Radiographers Guidelines on Recording Problems Associ-

ated with WRMSD

All ultrasound rooms and procedures should be subject to a regular and ongoing risk as-

sessment process.

If sonographers are suffering from a WRMSD they should ask their local health and safety
representative or industrial relations representative to look at the risk assessment in
place, and check whether any risks were noted on a previous assessment, and what pre-

ventative measures were taken.

It is important that concerns about WRMSDs are put in writing to management

If an injury has been sustained during employment, the sonographer should report this to

their manager, complete an incident report and seek advice from occupational health.

Many departments have open access for sonographers to physiotherapy or back care spe-

cialists.

Figure 12 Guidelines on Recording Issues Associated with WRMSD

(Adapted from SCoR, 2019c)
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The SCoR (2007), (2019) advocated that it is each sonographer’s professional duty to inform
their manager, preferably in writing, if their working conditions (workload, high patient BMI,
inadequate equipment etc) are either causing or exasperating symptoms of WRMSD. Body
mapping is also advocated to provide tangible evidence of each sonographer’s physical well-
being or otherwise to both the employer and employee. Unfortunately, it is apparent from
the literature that self-reporting of WRMSD is significantly lacking by those experiencing pain
(Bolton and Cox, 2015; Sakzewsky and Naser-ud-Din, 2014), although none of the current lit-
erature provides an explanation of precisely why this is the case, highlighting another gap in

the current evidence-base which this study aims to fill.

The guidelines above provide evidence that, although there is support from the SCoR for so-
nographers who are members of this organisation, it remains unclear as to what extent re-
spective individuals are following such guidelines. More interventions clearly need to take
place with the aim of encouraging sonographers to openly discuss these issues to bring
about improvements (Morton & Delf, 2008). The current study is well placed to determine

what sonographers’ views are in relation to the guidelines available.

2.7.2 Summary

This section has illustrated that there is evidence that relevant professional bodies have been
trying to support members in recording and reporting concerns related to WRMSD. It has also
highlighted that very little has been done in terms of research related to how such guidelines

are followed in practice.

2.8 Barriers to Reporting WRMSD

The aim of this section is to explore the barriers to reporting symptoms of WRMSD from an

employee perspective. This section aims to provide a critical narrative of current research
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studies and will begin exploring barriers to reporting WRMSD in a broad context of wider oc-
cupational fields, narrowing down into healthcare specialists and finally focusing on sonogra-

phy.

2.8.1 Barriers to reporting WRMSD in wider occupational fields

Through examining the research from wider professional fields, it is evident that, despite
guidelines for safer practices being available and support networks being recommended and
developed for those experiencing symptoms of WRMSD, barriers exist among those experi-
encing symptoms of WRMSD to report them (Berner and Jacobs, 2002; Childs et al., 2021;

Lee and Paterson 2004; David, 2005; Parker, 2012; Dembe et al., 2005).

In a study related to computer workstation users Berner and Jacobs, (2002) acknowledged
that budget, time, and staffing are all limitations to WRMSD prevention. The latter reasons
outlined, may therefore also act as a barrier to reporting WRMSD given time and staffing
constraints increase pressure on employees, in terms of workload, and time limitations for
reporting such issues. Barriers to reporting is not a new concept, in fact several studies dis-
cuss this concept in the context of WRMSD (Roll, Scholl and Salisbury, 2017; David, 2005; Roll
et al., 2017). A study by Coutu et al. (2011) used a qualitative methodology to explore the ex-
periences of 16 participants, using a sample of convenience. The study highlighted some po-
tential dilemmas which seem to exist amongst the participants in terms of reporting symp-
toms of WRMSD. Participants in the study emphasised a sense of stigma, when declaring any
type of WRMSD during the process. On labelling themselves as having WRMSD, participants
reported feelings of weakness. The participants felt the need to place themselves into a box,
and if they did not have WRMSD they were ‘healthy’ and could enjoy lifestyle activities such
as sports, leisure. Participants in the study defined admitting to having a WRMSD as a weak-

ness, with statements such as ‘feeling weak’ ‘having no endurance’. The study showed
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WRMSD has resonance with fears of isolation from colleagues, loss of independence and ex-
periencing limitations. The study highlighted an overarching fear of being perceived as ‘disa-
bled’. The study concluded by warning of the dangers of such attitudes, particularly if they
become a barrier for raising concerns about WRMSD, hindering potential rehabilitation. The
study did have several limitations, a small sample size being one, inferring that the results
are not necessarily generalisable across a larger cohort. Furthermore, the study highlighted
some debate over whether those with recurrent WRMSD may already have had pre-deter-
mined experiences which could have altered the generalisability of the findings to those ex-
periencing WRMSD for the first time.

More recently, Stock et al., (2014) reported potential ‘fear of reprisals’ and issues surround-
ing potential litigation claims as a barrier to reporting symptoms of WRMSD. Furthermore,

they identified the following barriers:

Level of education of employees in terms of employment law/rights

Fear of reprisals for reporting WRMSD

Employer appeals against WRMSD litigation claims

Those with higher income, less likely to report

Shorter periods of work absence from WRMSD, less likely to report

Membership of a trade union (those who are members more likely to report)

(Adapted from Stock et al., 2014)

Interestingly, this study suggested that those who are more informed about WRMSD are

considered more likely to report associated symptoms. Fear of repercussion was thought to
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be a significant barrier for reporting symptoms which may also be associated with an individ-

ual’s financial circumstances, and fears over job loss and loss of income.

Furthermore, an earlier study by Cole et al. (2009) suggested that the changes required to
adopt new working routines take effort and time which can often be frustrating to employ-
ees as this can affect productivity, highlighting another barrier to reporting symptoms of

WRMSD as doing so may decrease productivity which may have additional consequences.

2.8.2 Barriers to reporting WRMSD in related/healthcare occupational fields

These additional consequences related to productivity are perhaps explained within other
allied healthcare related fields. The Chartered Society of Physiotherapists (CSP) (2010) sug-
gested several factors which might explain the non-reporting of symptoms from its mem-

bers. Figure 13 outlines the main barriers reported by members of the CSP:

The Chartered Society of Physiotherapists (CSP) Members’ Barriers to Reporting

Symptoms of WRMSD

Blame symptoms on getting older or being unfit without realising that others are being af-

fected as well.

Accept the symptoms as ‘part of the job’.

A common behavioural trait displayed by physiotherapists, is that of a ‘can-do’ attitude,

which implies a ‘good physio’ just gets on with it.

Physiotherapists believe that their knowledge and skills should protect them from such in-

juries and therefore it is their own fault if they get hurt.

New graduates (are the most vulnerable to injury) tend to be keen and eager to impress &

may lack the confidence to speak up if they are exposed to poor practices.

The ‘patient first’ culture in the profession which puts pressure to conform to the way

things are done even if it is at personal risk to the physiotherapist

Figure 13 Barriers to Reporting Symptoms of WRMSD

(Adapted from CSP, 2010)
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The barriers reported above were also echoed in a study related to Occupational Therapists
(OT) and Physiotherapists in the United States of America (USA), where Campo and Darragh
(2010) discussed the dilemma faced by colleagues who were experiencing symptoms of
WRMSD. The study concluded that, despite experiencing pain as part of their professional
role, most OT and Physiotherapists continue to work, supporting the assertions made by the
CSP in Figure 13. The study found that professional identity and pride were fundamental to
the non-reporting of personal pain and injury; the patient usually came first. Reducing
productivity would certainly impact on this. A recommendation from this study was further
research to explore the relationship between professionalism and caring for patients (when
dealing with personal experience of WRMSD). To date, no further research has emerged

from this study, highlighting another gap in understanding here.

An earlier study by Augusto et al., (2008) did conclude that a person’s own feelings, experi-
ences and history must be considered in the planning of WRMSD prevention and treatment,
otherwise they may feel inhibited to express their views openly. Person-centred interven-

tions are therefore needed, which actively encourage the reporting of WRMSD symptoms.

2.8.3 Barriers to reporting WRMSD in sonographers

As several studies have already shown absence of reporting WRMSD as being of significance,
the next section will explore the barriers which exist in terms of preventing sonographers re-

porting symptoms of WRMSD.

In a study conducted by Scholl and Salisbury (2017), similar findings were observed com-
pared to previous research regarding the percentage of sonographers (n=85%) who experi-

ence pain during scanning. Although this study showed a slight decrease in the number of
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sonographers reporting pain, over the course of 20 years since Pike et al.'s study in 1997, the

percentage has remained consistently significant.

Despite various studies on WRMSD in wider healthcare professions, there is a need to fur-
ther investigate why sonographers are hesitant to report their pain. While research from
other occupations has addressed this concern, there is limited reliable evidence specifically

related to the barriers that prevent sonographers from reporting WRMSD symptoms.

35%-
30%-
25%-
20%-
15%-
10%

5%

0%-

Patient  Too busy Portable Unable to Lack of Mo Lack of

obesity  (38%) exams cooperate ergonomic barriers awareness

(39.3%) (37.6%)  (26.9%) equipment (18.4%) (12.6%)
(21.4%)

Figure 14 The percentage of respondents who reported barriers to practicing ergonomic
sonographic scanning techniques

(Taken from Scholl and Salisbury, 2017)

The above study presented new insights into the primary challenges faced by sonographers
when trying to incorporate ergonomic practices in the clinical environment, instead of

merely reporting symptoms, which may be interconnected. The study examined four barriers

133



that potentially hinder sonographers from adopting recommended ergonomic scanning tech-
niques. These barriers included a busy schedule, the need to conduct portable examinations,
insufficient access to ergonomic equipment within their department, and a general lack of
awareness regarding ergonomic techniques. The issue of being pre-occupied with other
work-related tasks is thought to lead to inadequate time to rest muscles and properly manip-

ulate and position sonographic equipment (Scholl and Salisbury, 2017).

Workload increases have been suggested by several authors as the underpinning reason be-
hind the barrier of ‘being too busy’ to make equipment adjustments or rest muscles in be-
tween patients. Most participants (n=85%), in a study by Scholl and Salisbury’s (2017), indi-
cated overwhelmingly that they were aware of current suggested ergonomic practices, in
contrast to several other studies which reported a lack of awareness of ergonomic scanning
techniques as a significant reason that sonographers are at risk of WRMSD (Roll et al., 2012;

Scholl and Salisbury, 2017).

In addition to the four barriers previously mentioned, this study identified two additional ob-
stacles that need consideration: patients with a high body mass index (BMI) and patients
who are uncooperative. Patients with a high BMI often require excessive pressure during an
ultrasound scan, which can lead to strain on the sonographer's upper extremity. On the
other hand, patients who are unable to cooperate due to immobility may require the sonog-
rapher to assume awkward postures to obtain the necessary images. While high BMI was dis-
cussed earlier in the causes of WRMSD section, there is still some reluctance from sonog-
raphers surrounding openly reporting ‘high BMI’ as a limitation in ultrasound imaging, espe-
cially when considering the possibility of sharing these limitations in patient-facing ultra-

sound reports.

134



Figure 15 illustrates some emerging themes from a UK study, on sonographers reporting to

be ‘unaffected’ by WRMSD, based on what the participants felt has prevented them from ac-

quiring a WRMSD.

Standing-up while scan-
ning

Drink plenty of water

Avoiding ‘Nuchal
Scans’

Remain Relaxed at all
times

‘Just Lucky

Avoid Over-stretching

Maintain personal
physical fitness

Avoid Obstetric
Scanning

Avoid tension/keep
stress levels low

Avoid leaning over patient

Playing squash

Avoid carotid
Scanning

Remain Relaxed at all
times

Being male and hav-
ing better upper body
strength than female
colleagues

Keeping the couch as low
as possible to keep upper
arm as vertical as possible

Patient positioning to
avoid leaning/stretching

Using the same scan room
for a whole session

Ergonomic advice related
to posture/positioning

Avoid saddle chairs

Avoid pressing hard with
transducer

Adjust position as minor
symptoms of discomfort
arise

Good posture and body
strength

Height/reach

Figure 15 Sonographers Unaffected by WRMSD

Mini Breaks

Management of work-
load/sense of control

’

(Adapted from Gibbs and Edwards, 2012)

Gibbs and Edwards (2012) completed the study which explored the experiences of sonog-

raphers reporting to be unaffected by WRMSD. The relatively small study examined (n=22)
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participants to establish some potential reasons why they perceived themselves to be ‘unaf-
fected’ by symptoms of WRMSD. One of the key findings from the sample was a sense that
sonographers needed to take responsibility for their own safety to assuage the potential im-
pact of WRMSD. Consequently, this study highlighted an implicit sense of stoicism, suggest-
ing sonographers may feel that they have ‘failed’ if they fail in avoiding WRMSD, which one
could assume to be a barrier to sonographers reporting symptoms of WRMSD. Furthermore,
the findings of this study also suggest to some extent that sonographers are actively aware
of the risks associated with WRMSD in their role and would suggest that some sonographers
consider themselves to be proactive in terms of tackling the issues related to WRMSD in
their role by explaining how they personally avoid WRMSD. This study has offered some im-
plicit evidence to suggest barriers to sonographers reporting symptoms of WRMSD. This is

also consistent with the other study outside of ultrasound mentioned earlier in the review.

The themes taken from the study above demonstrated some conflicting views, even within
the small sample employed, demonstrating a range of different barriers to reporting symp-
toms of WRMSD. The study does not appear to consider why the differences exist and conse-
qguently further studies involving those with, and those without, WRMSD symptoms are ad-
vocated in the recommendations. It cannot be denied however that the study was useful in
terms of highlighting the multifactorial nature of WRMSD and individuality amongst sonog-
raphers and furthermore it illustrated the complexities surrounding the barriers to sonog-

raphers reporting personal injury or symptoms of WRMSD.

Several earlier studies have also proved useful in contextualising why employees may experi-
ence barriers to reporting symptoms of WRMSD. For example, Augusto et al., (2008), and
much earlier, Jakes (2001) advocated encouraging sonographers to start to consider their

work posture, on a regular basis, both during the scan and at the computer work stations,
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and through encouraging sonographers not to be afraid to report injuries and problems so
that early action may be taken to limit the problem to alleviate barriers for reporting

WRMSD.

In 2003, the Society of Diagnostic Medical Sonography in the USA established industry stand-
ards to prevent work-related musculoskeletal disorders (WRMSD) in sonographers. Based on
these standards, Baker and Coffin (2013) proposed some optimal practices for the exam
room that should be reasonable for sonographers to manage as part of their daily role. The
key adjustments they should make are as follows: (1) modifying the height of the exam table
and chair to minimise excessive shoulder abduction and overreaching, (2) adjusting the ex-
amination table and chair to reduce trunk twisting and bending, and (3) positioning the ultra-
sound monitor directly in front of them to avoid straining the neck through unnecessary flex-

ion, extension, or twisting.

Unfortunately, the study found that several common obstacles hinder sonographers from
implementing ergonomic scanning techniques, many of which are beyond their personal
control. For instance, challenges related to patient size and physical condition can persist de-
spite appropriate equipment adjustments. Additionally, factors such as limited influence
over department budgets and scheduling services, suggesting a lack of administrative sup-

port, can be additional barriers (Baker and Coffin, 2013).

It would therefore seem apparent that there may be several reasons which are restricting
the reporting of WRMSD, which have not been highlighted in the current research in the
field. Consequently, this would highlight a further gap in the evidence base. Despite all the
current efforts, which remain inadequate, there appear to be fundamental issues which re-

main under researched, particularly in relation to sonographers and WRMSD.
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The culture of ‘being a sonographer’ in terms of what it is like to work in that specific role,
and what real world issues sonographers are experiencing which fundamentally underpin
their professional behaviour, in particular with regards to the phenomenon of WRMSD, are
what remain unknown from the current literature. Behavioural Change seemed to be a key
barrier to successful WRMSD prevention, across all the studies explored in this review
(Mccrystal et al., 2011; Maunder, 1997; Koppelaar et al., 2013; Haslam, 2002). No current
studies, either related to sonography or other professional fields, have established exactly
how potentially ‘unhealthy’ behaviours can be changed in the longer term. Consequently,
there is a fundamental gap in the knowledgebase which needs to be addressed, through fur-
ther studies, to establish more successful strategies and challenge the serious issue of

WRMSD in sonographers.

The difficulty in implementing best ergonomic scanning techniques is influenced by several
barriers. While some of these barriers are beyond the control of sonographers themselves,
others appear to be more manageable (Depalma and Weisse, 1997). Therefore, it is crucial to
focus on addressing the barriers that are adjustable, to ensure a safer work environment
overall. Despite an increase in awareness of ergonomic scanning techniques and access to
adjustable equipment, research indicates that many sonographers still experience discom-
fort while scanning (Scholl and Salisbury, 2017). This suggests that there has been little im-
provement since the initial reports of WRMSD in sonographers over 30 years ago. To reduce
the risk and prevalence of WRMSD, sonographers need to empower themselves by recognis-
ing the significance of proper ergonomic posture and personal self-care (Bolton and Cox,
2015). However, the challenge of addressing barriers that prevent sonographers from re-

porting WRMSD symptoms remains unresolved.
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The reason behind sonographers’ reluctance to report symptoms of WRMSD is still not en-
tirely clear, from the current literature. Through examining this phenomenon in other pro-
fessions, some pertinent links may be established to suggest potential reasons for the reluc-
tance, which may allow for better solutions to be developed in the future. Developing a
greater understanding of why sonographers are reluctant to report symptoms of WRMSD
may be helpful in developing a strategy to prevent or limit WRMSD for sonographers in the

future.

2.8.4 Summary

This section has discussed the barriers to reporting symptoms of WRMSD in wider profes-
sional fields, then narrowed down the discussion to focus on the same issues in healthcare
related fields, before finally focusing on sonographers. It would seem prudent to assume
that some of the other barriers to reporting symptoms of WRMSD, emerging from wider pro-
fessional fields, particularly healthcare, will have some resonance with the situation among
sonographers and it is hoped that the findings from this study will help to provide further
clarity on the barriers that exist amongst sonographers, particularly in terms of their reti-
cence in reporting symptoms of WRMSD. Further research is certainly needed to better un-
derstand how specific attitudes amongst healthcare professionals, and indeed sonographers,
towards WRMSD prevention, could be removed as a potential obstacle, to bridge the ‘gap’ in
understanding related to sonographer behaviour in relation to the phenomenon and to re-

duce the incidence and impact of WRMSD (Coutu et al. 2011).

The final section of this literature review will summarise the key issues that have emerged

from the literature about sonographers, and WRMSD.
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2.9 A Contextual Summary of the Salient Issues Relating to Sonographers and WRMSD

This section is intended to act as an overall contextual summary of the literature review and
the key issues related to WRMSD for sonographers, funnelling down into the literature review

final summary and then the subsequent methodology section.

2.9.1 The Peculiarities of WRMSD and Sonographers

WRMSD prevention programmes generally need to consider several nuanced factors, includ-
ing the biomechanical and psychological causes, to be successful (Cole et al., 2009). Further-
more, there needs to be a readiness for change among radiology departmental management
and sonographers, where knowledge is openly discussed and shared, to bring about positive
changes in any WRMSD prevention programme (Cole et al., 2009).

One of the barriers identified is lack of self-efficacy amongst sonographers which Cole et al.,
(2009) suggested could be brought about through adequate WRMSD prevention education
although identified flaws in the survey strategy were acknowledged with suggested amend-
ments to potential questioning of participants in future studies. Their study concluded by
identifying the challenges in bringing about behavioural changes and individual challenges
experienced as being potential barriers for sonographers to engage with WRMSD prevention
strategies in their working practices highlighting the need for further studies in this area.
Nieuwenhuijsen (2004) earlier acknowledged that a combination of education given through
brochures, posters, group discussions and ergonomic interventions can be a major step in
bringing about the reduction of WRMSD; however, it is understood that not all participants
in a prevention programme are going to alter their behaviour simply because they are told
to. Furthermore, Cole et al., (2009) support their reasoning for this assertion using the trans-

theoretical model perspective, which explains that not everybody is ready to embrace
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change at the same time and consequently multiple different approaches to developing cul-
tural and practical changes within any workforce are required.

The attitude of the employees is also very important in the success of a WRMSD prevention
programme and one way in which workers can be persuaded to co-operate is to create an
ergonomic team. In doing this, each worker has the opportunity to become directly involved
with a successful continual educational programme, that becomes a mandatory part of the
health and safety scheme in the workplace (Bade & Eckert, 2008).

The success of such an intervention needs to be viewed with some caution; for example,
with prevention strategies employed in the ultrasound department setting, from a human
nature point of view, some people are bound to ignore such warnings and carry on as they
had previously done in the past, in order to simply get their work finished more quickly,
which is a problem when attempting to bring about behavioural change of any kind (Cole et
al., 2009). Bringing about behavioural change within a workforce remains difficult to fully un-
derstand, and very little relevant literature was found on this subject related to sonography.
However, it is widely acknowledged that changing behaviours is a difficult process and much
more research in this area is advocated (Nieuwenhuijsen, 2004) to make any such interven-
tions more successful.

Sonographers spend a significant proportion of their time lone working making it difficult to
always see the metaphorical ‘wider picture’. It remains important for sonographers to learn
from each other, particularly as practices are continually changing. The fundamental im-
portance in terms of keeping sonographers up to date on current best practices by creating a
communication network for sonographers to openly discuss and share ideas to reduce

WRMSD (Bolton and Cox, 2015) is highlighted.
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This issue was earlier considered by Friesen et al. (2006) who found that the sonographers
who participated in their study, based in various rural locations in Canada, lacked a profes-
sional network of support because of working alone, which ultimately became problematic
in terms of having capacity to implement positive departmental changes and learn from
peers. Consequently, respondents found it difficult to raise concerns or complain about the
challenges of their role, particularly issues related to workload and WRMSD. Furthermore,
the study strongly advocated the need for sonographers to openly discuss their work-related
problems and put forward ideas related to potential change specifically related to making
their role potentially safer for sonographers in terms of reducing the incidence and effects of
WRMSD. This was just one example of how sonographers, who felt isolated, experienced
feelings of being ‘left behind’, in terms of the previous example being a consequence of a ru-
ral location.

In their more recent study Bagley et al. (2017) found that the sonographers sampled had an
ever-increasing level of exposure to ergonomically designed equipment, but the authors
guestioned whether the fundamental issue is sonographer isolation and because of this they
have not always kept themselves sufficiently aware of the latest design features of their ul-
trasound systems to adequately implement the benefits of the design in terms of WRMSD
prevention. This demonstrated how an underpinning sense of isolation can occur from the
day-to-day practicalities of the role, which may lead to sonographers feeling out of date with
current equipment technology (ergonomically) or even their overall role in general.

Having to take time away from work can also have a detrimental effect on the person them-
selves, their team, and the service they work for (Cole et al., 2009; Schonstein, 2006; Coutu
et al., 2011). As outlined in Chapter 1, there is a national shortage of sonographers in the UK
meaning ultrasound departments are already operating with a disproportionate number of

sonographers relative to the workload placed upon them (Miller et al., 2018). Consequently,

142



staff sickness can have an enormous effect on patient waiting times, adding further pressure
on remaining sonographers to scan additional urgent caseloads (Waring, Miller and Sloane,
2015). Furthermore, this raises the likelihood of WRMSD to those remaining staff, who are
tackling an increased workload, creating a dangerous cycle of injury risk along with feelings
of isolation for colleagues taking sickness leave away from their role (Sommerich, et al.,
2016).

Those sonographers who take sickness leave may experience feelings of guilt and then sub-
sequent paranoia because they are conscious of the additional workload their absence will
create for their colleagues. Gerwurtz, Premji and Holness (2018) examined how stigma af-
fects workers who return to work following a period of sickness absence for WRMSD, finding
that participants in their study experienced feelings of isolation, fearing reprisals or financial
difficulty, leading one to wonder whether similar feelings are likely to be experienced
amongst UK sonographers. Furthermore, an earlier study by Campo and Darragh (2010) ex-
plored the effects of WRMSD on occupational therapists and physiotherapists concluding
that without future proofing their role, participants in this qualitative study feared the possi-
bility of career longevity and considered the daunting possibility of having to look for a less
‘physically demanding’ role in the future to maintain financial security. Ignoring the problem
could also be making matters worse because sonographers are, in general, waiting too long
before admitting they are having symptoms of WRMSD, perhaps due to concerns over losing
their job (Augusto, 2008; Chadwell, 2009).

In order to bring about positive change for sonographers Nieuwenhuijsen (2004) explored
the concept of ‘self-efficacy’, which is a person’s belief that they can sustain healthy behav-
iours. They associated this with preventing WRMSD by motivating employees to adopt more

ergonomically and safe practices. Aust et al (2007) explored the psychosocial work environ-
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ment for hospital workers in Denmark. They used ‘The Copenhagen psychosocial question-
naire’ to measure the psychosocial working environment of hospital staff to tailor interven-
tions appropriately to the needs of specific occupational roles. This is perhaps something
which needs to be explored further in the UK, in relation to WRMSD and sonographers. Hei-
den, et al (2013) highlighted the challenges of assessing objectivity, when evaluating WRMSD
including the complexities of the phenomenon, and the fact there may be inter-related is-
sues which is true of any research study where participants may complain of numerous

symptoms, without tangible evidence of cause, whether WRMSD or other.

2.9.2 Summary

The contextual summary of the saliant issues relating to sonographers and WRMSD, which
emerged from the scoping review of the literature, highlighted the complex and nuanced na-
ture of the phenomenon. The gaps in knowledge, focused on the barriers to WRMSD preven-
tion caused by the isolation of the role and the inability of sonographers to engage with fel-
low professionals for most of the working day, to allow sharing of knowledge and experience

related to WRMSD.

Furthermore, there are clear gaps in knowledge surrounding sonographers and their own
‘self-efficacy’ in terms of changing behaviours to influence or reduce WRMSD prevention, for
themselves and others. There is evidence to suggest sonographers are ‘burying their heads in
the sand’, from the literature, but further research is needed to better understand this from

a lived experience perspective.
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2.10 Final Summary of the Literature Review

The literature review has yielded valuable insights into factors which have contributed to the
formulation of the overarching research question for this study. Furthermore, it has laid the
foundation for an in-depth exploration of the unique experiences of sonographers in relation

to WRMSD.

The literature has confirmed the complex and multifactorial nature of WRMSD in sonography
and the wider political, social, and psychological impacts. At the time of writing, a very lim-
ited research foundation exists within the UK regarding the phenomenon, although a larger
number of studies have been done in the USA and Canada. What also emerges is the distinct
lack of qualitative studies in the field, particularly specific to UK sonographers with little
knowledge as to exactly what it is like being a sonographer in modern day healthcare in the
UK. Many of the studies evaluated are quantitative, with many being conducted in a ‘labora-
tory based’ environment, not necessarily truly representing the pressures of the real clinical
environment. It is acknowledged that, from an ethical clearance perspective, real-life practi-
cal experience is difficult to capture through a research methodological perspective owing to
the permissions required to clear such observation-based studies where real patient exami-

nations are being performed.

There are known differences in ultrasound practices between the UK and overseas, funda-
mentally in terms of the role of the sonographer being more autonomous in the UK, with so-
nographers performing the scan, interpreting the live image, and reporting the findings, as
opposed to many overseas countries where sonographers largely work under semi supervi-
sion of a radiologist or obstetrician. Most of the studies carried out have either been mixed
method/quantitative or quantitative, with only a few studies being purely qualitative (Simon-

sen and Gard, 2016) highlighting a significant gap. Simonsen and Gard (2016) used semi-
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structured interviews to explore a sample of Swedish sonographers’ perceptions of their role
in relation to WRMSD. Although some methodological similarities to this study exist, the fol-
lowing differences are immediately apparent, First, the analysis of the data, although to a de-
gree interpretive, was not particularly phenomenological or analytical and tended to focus
on the technical rather than the experiential or the personal and professional impacts on the
sonographer. Second, several the studies were primarily focused on sonographers who per-
form echocardiography and vascular ultrasound, rather than what could be described as
‘bread and butter’ sonography in the UK, which would include obstetric, gynaecological,
musculoskeletal, general abdominal, small parts, vascular, wards and head and neck ultra-
sound. Third, many of the studies tended to follow a lab-based experimental approach to
WRMSD and sonographers rather than looking holistically or from an experiential perspec-
tive. The literature review has overall highlighted a gap in the knowledgebase in terms of
how sonographers see themselves taking an active part in WRMSD prevention, which has
not to date been explored. Most of the studies to date focus on the political, physical, tech-
nical, ergonomic, and psychological impact of WRMSD through large survey-based studies
and no study seems to have fully explored in detail the personal and professional impacts of
WRMSD from a ‘lived experience’ perspective of the sonographer, and within the UK climate,

thus highlighting a gap for this study to attempt to fill.

The next chapter will identify how the findings of the literature, as well as key limitations,
have been addressed through the methodological framework, analytical process and re-

search design employed in this study.
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3  Methodology and Research Design

3.1 Methodological Framework

Given the concerns articulated in the literature review, interpretive phenomenological analy-
sis (IPA) was selected as the most philosophically and practically robust approach to explore
the research question ‘to understand the unique experience and the personal perspectives of
sonographers and WRMSD’. This approach was selected to allow the researcher, a sonog-
rapher by clinical background, to embed themselves into the research process to obtain a de-
tailed understanding of the ‘lived experience’ of sonographers working with WRMSD (Gray,

2022).

Smith (1996) initially proposed this methodological approach where he argued for the need
of an experiential methodological approach to qualitative research. IPA was initially to be
used in psychology and then later used in several other professions including healthcare, ow-
ing to the structured approach it offers (Tuffour, 2017). In essence, the process of IPA is
about unearthing meaning (Finley, 2014). This is essentially in the context of the interpreter
unearthing meaning from the participant making sense of a particular phenomenon (Smith,
Flowers and Larkin, 2009, p.4). IPA’s roots emerged from the philosophy of Husserl who sug-
gested a phenomenological approach was fundamentally about unearthing hidden meaning

(Ashworth, 2015).

IPA is concerned with hermeneutics, and the researcher’s role in making this apparent,
through their own interpretation of what the participant has said (Smith, Flowers & Larkin,
2009). The design for this study has been influenced by the work of Loaring et al. (2015) who
suggested a study becomes phenomenological in the sense it seeks to understand how the

participants relate to their experience.



Smith, Flowers & Larkin (2009) advocated the existence of a double hermeneutic, through
which the researcher aimed to make sense of the participant, in turn making sense of a par-
ticular phenomenon. Consequently, in a sense, the researcher has a dual role by attempting
to make sense of both entities. IPA’s main philosophical theoretical underpinning has arisen
from phenomenology, hermeneutics and idiography (Tuffour, 2017). Furthermore, according
to Smith, Flowers & Larkin (2009), IPA follows Heidegger’s view that phenomenological in-
quiry is an interpretive process, and one in which researchers are said to develop their own
interpretations of what the participants said about their experiences of the phenomenon,
which on some occasions may be fundamentally based on what is not said, rather than what
is. Consequently, during the analysis of the participant interviews, not only the spoken words
but also non-verbal cues, fillers tone, missing words, avoidance of question, use of meta-
phor, use of humour, laughter, use of tenses, self in the context of time, current self to past
self will also be explored in detail [further narrative regarding the interview analysis will be

provided in section 3.9 of this chapter].

IPA is not however without its critics, and Hefferon and Gil-Rodriguez (2011) discussed the
implications in the emergence of IPA, as a research methodology, and suggested in some in-
stances, when used incorrectly, IPA can result in broadly descriptive outcomes, with little dis-
tinction from standard thematic analysis. Furthermore Giorgi (2010) expressed concerns
about the lack of science in IPA methodologies, in the sense that the researcher would seem
to have free reign to direct the analysis how they see fit, without following an established
approach. However, Smith (2010) argued, in direct response to Giorgi (2010)’s critique, that
doing quality IPA requires a set of complex skills, interviewing, analysis, interpretation and
writing which can all influence the quality of the research, more than simply the following of

prescriptive procedures.
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Originating from the philosophical underpinnings of phenomenology, IPA is based largely on
human lived experience, and this methodological approach allows participant experiences to
be expressed and interpreted without predefined boundaries or the restriction of categorisa-

tion (Smith, Flowers & Larkin, 2009) unlike grounded theory.

Consequently, this methodological approach was chosen to allow the researcher the oppor-
tunity to explore the individual and experiential perspectives of the participants, without be-
ing restricted by a set of pre-defined categories, it was chosen to better understand the par-
ticipants’ detailed personal accounts of how they made sense of their experiences, of
WRMSD, in terms of their role as sonographers and as human beings (Smith, Flowers & Lar-
kin, 2009). This concept was further supported by Shaw (2011) who highlighted the im-
portance of experiential qualitative research in revealing the struggles of everyday life as be-

ing crucial to understanding human behaviour.

Several other methodological approaches were considered and later discounted: grounded
theory (GT), ethnography and discourse analysis (DA). GT was considered as an alternative to
IPA, however this methodology focuses on how an individual makes sense of the world and
because of this the researcher must construct a theory, from concepts grounded in the data

(Starks & Brown-Trinidad, 2007).

Reflexivity

Choosing the most appropriate research methodological approach created a sense of di-
lemma initially. | felt lost in terms of making the ‘right’ choice. GT seemed like a possibility

but was later discounted given the focus of my research was participant experience.
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Grounded Theory (GT) was considered as the primary potential alternative methodology in
this research. Smith Flowers and Larkin (2009) themselves also define this approach as one
of the main alternatives to IPA. GT as a concept emerged from the work of sociologists Gla-

ser and Strauss (1965, 1967) (Charmaz, 2015, p55).

This study did not tend to view the participants in this way and rather viewed each one as an
individual, who was engaged in making sense of their experience, which is then in turn made
sense of by the researcher who aimed to explore personal experiences; whereas GT tends to
explain social processes (Willig, 2001). Although this study also included ‘social processes’ in
terms of the role sonographers play, which could perhaps suggest grounded theory is a suita-
ble alternative methodology, IPA remained the methodological approach of choice because
the aim of the research focused on interpretation of participants’ personal lived experiences

(Smith, Flowers and Larkin, 2022, p.35).

One of the fundamental differences between the two approaches is the opportunity for re-
searcher creativity when employing IPA, compared to GT (Willig, 2001, p.69). It is acknow!-
edged that GT focuses, like IPA, on the individual, although with GT, the focus tends to be re-
lated to how the individual constructs and makes sense of their lived world, or their reality,
and consequently a theory is developed by the researcher, as it arises from the data. This
study does not necessarily view the research participants in the same way, and instead they
were viewed as an individual engaged in making sense of their experiences which was then
made sense of by the researcher (objectively), which is much more in keeping with an IPA
perspective. The aim of this study was therefore to explore the personal and professional ex-
periences of the research participants (sonographers). GT on the other hand seeks to explain
social processes (Willig, 2001) through an exploration of how social structures influence how

achievements are made through a given set of social interactions (Charmaz, 2015, p76).
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Additionally, there are practical reasons that contributed to the exclusion of Grounded The-
ory (GT) in this study. Firstly, the proposed sample type and size would have presented sig-
nificant challenges had GT been adopted. Both approaches, GT and the chosen methodology
(IPA), employ purposive sampling to select participants. However, GT goes a step further by

employing theoretical sampling, as described by Bryant and Charmaz (2019, p. 231).

Second, additional participants may need to have been added to the existing sample to fur-
ther explore any new theories emerging from the data, until such a point as data saturation
is achieved. It is acknowledged that there is some degree of ambiguity in pertaining when

such a point has been reached, although sample sizes do tend to be larger in GT when com-

pared to IPA based studies (Bryant and Charmaz, 2019 p.234).

GT, as a methodological approach, allows researchers to create theory from the data which
is then constantly compared with more cycles of future data collection, and subsequent anal-
ysis. This could involve making the research process potentially span a much longer period
than an IPA based study (Gray, 2018, p. 695). When using GT, it is proposed that the theory is
discovered by exploring ideas ‘grounded in the data’ (Starks and Trinidad, 2007, p. 1373) and
the subsequent theories created are then open to researcher generalisation. Furthermore,
there can on occasion be an element of participant observation in some GT studies, which

may also have presented ethical issues for this thesis (Starks & Brown-Trinidad, 2007).

For this thesis it was not considered practical for the researcher to engage in such a reitera-

tive data collection method, and process of data analysis, because of the practicalities of ac-
cessing the interview participants, who were all working sonographers managing busy work-
loads and furthermore the constraints of employment commitments for the researcher run-
ning alongside of the research process would have made this approach ever more challeng-

ing. DA was also considered as an analytical method, but discounted owing to the re-

strictions laid down by the need for ‘coding’ with the emphasis on the participants’ use of
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language (Willig, 2017) which would have changed the opportunity for the individuals’ lived

experience to fully emerge. As a result, this methodological approach was also discounted.

The researcher has a shared understanding of WRMSD and ultrasound practice which can af-
fect the framework of the interviews through verbal and nonverbal input which may also al-
ter the content of the discussion (Yardley, 2014, Yardley, 2017). IPA was ultimately selected
as the most appropriate methodological approach for the analysis of the data because the
fundamental aim of the study is to understand the lived experiences of sonographers and
WRMSD. The study seeks to allow the researcher to make sense of, and interpret, the hidden
meaning behind the participants’ own understanding of the phenomenon (Smith, Flowers &

Larkin, 2009).

There are other psychological and human science branches of phenomenology, which all
have similarities with IPA, and certain differences. A notable example is the phenomenologi-
cal psychology of Giorgi & Giorgi (2008) which is much more closely linked to the philosophy
of Husserl and his theory of consciousness and ‘phenomenological reduction’ or ‘bracketing’
(p.33), which is a process involving putting to one side one’s initial preconceptions of a phe-
nomenon to interpret more open-mindedly what is being seen. This method is further ex-
plained by Smith, Flowers & Larkin (2009) who suggest Giorgi’s method is more likely to lead
to a descriptive narrative of events rather than an idiopathic interpretive commentary arising
from the interview participants’ accounts, which should result from a good quality IPA analy-

sis.
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Reflexive Point

Choosing an appropriate methodological approach for this study was not without its chal-
lenges. | was particularly keen to understand sonographer experiences and how they
made sense of WRMSD as a phenomenon, and therefore IPA seemed the most appropri-
ate choice. The reasons behind this were multifaceted. This approach has allowed me to
gain an in-depth exploration of sonographer experience, through a lengthy analysis pro-
cess. It has also allowed me to immerse myself in the participants’” meaning, and thereaf-

ter make sense of my own interpretation of their meaning.

3.2 Philosophical Underpinning

To address the overall aim of this study, which was to explore the lived experiences of sonog-
raphers and WRMSD, several methodological, epistemological, practical choices were made
in terms of the study design. This section of the chapter will explain how this study is aligned
with the interpretive, phenomenological, and hermeneutic principles of IPA (Smith, Flowers
& Larkin, 2009, p. 107, Smith, Flowers & Larkin, 2022, p.7). Section 3.1 began by justifying
the research method selected as well as potential alternate methods which may have been
employed. IPA is described by its founders as a study of experience which is guided by three
theoretical influences: phenomenology, hermeneutics, and idiography (Shinebourne, 2011,

Smith, 2004, 2007; Smith, Flowers and Larkin, 2009, 2022).

3.3 Ontological and epistemological positioning

Committed to the examination of how people make sense of major-life experiences (Smith,
Flowers and Larkin, 2009, p.1), IPA adopts an interpretive ontological stance and conse-
guently attempts to unearth meaning and therefore unearth the reality of the participants’

experiences in the social, political and professional world. IPA is not simply a methodological
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approach which seeks to gather facts or define the truth. As in many types of research, it just
does not propose a singular, self-identical and objective truth; instead this method aimed to
understand individual experience, the meaning which the individual appears to make of their
experience and, most importantly, the interpretation which the researcher provides of the
participant’s meaning (Smith, Flowers and Larkin, 2009, p.58). IPA’s epistemological stance

rests on the participants’ subjective account of their own experience (Gray, 2018, p.26).

Those who developed IPA as a research approach use the term "double hermeneutic" to de-
scribe the process of the researcher interpreting the participants' interpretation of their ex-
periences (Smith and Osborn, 2003). When employing IPA, researchers consider the concept
of the "double hermeneutic" to be crucial in generating knowledge (Dickson, Knussen, and
Flowers, 2007). Knowledge emerges from a two-fold process of empathy and questioning on
the part of the researcher. This dual approach to understanding constitutes the second as-

pect of the "double hermeneutic" (Vicary, 2016).

The primary goal of IPA is to comprehend the lived experiences of participants and the signif-
icance they attach to those experiences. It is acknowledged that there is no one "correct"
method of conducting IPA analysis, but it should be robust, reproducible, and transparent,
resulting in a coherent narrative of how the researcher perceives the participants' thoughts
(Smith, Flowers, and Larkin, 2009, p.80). IPA has emerged from debates among social psy-
chologists about which model best fits specific research objectives (Smith, 1996, 2004), and

as a consequence, it continues to be a subject of debate among academics.
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3.4 IPA & Phenomenology

As previously discussed, IPA is a qualitative research method concerned with exploring how
participants make sense of a particular experience (Smith, Flowers and Larkin, 2009), how-
ever it is based on historical philosophical perspectives. Husserl talked of ‘going back to the
things themselves’. The concept of experience is important in IPA in a sense that being im-
mersed in something without being explicitly aware of what is directly happening can have a
fundamental effect on how a situation is perceived (Murray and Holmes, 2014). In IPA based
studies it is the very essence of this experience which affects other emerging preconceived
ideas; in fact some ideas can take on entirely different meanings. Being aware of what is hap-
pening is the beginnings of being able to acknowledge what can be described as an experi-

ence, as opposed to ‘the experience’ itself (Smith, Flowers, Larkin, 2009, p.2).

“Whatever presents itself as a unit in the flow of time because it has a unitary meaning, is the
smallest unit which can be called an experience. Any more comprehensive unit which is made
up of parts of a life, linked by common meaning, is also called an experience, even when the

parts are separated by interrupting events” (Dilthey, 1976, p.210).

Therefore, the engagement by people in terms of their respective experiences of something
considered ‘major’ or ‘significant’ in their life in terms of how they begin to reflect upon it
and its significance or impact on themselves, is key to what an IPA type study aims to engage

with.

3.5 Phenomenology as a philosophy

Edmond Husserl (1859-1938) was a pioneer in the phenomenological movement and his phi-
losophy of phenomenology evolved over time. This concept centred around the idea of eval-
uating an experience by reaching its core without any preconceived assumptions (Cohen,

1987). The following quotation illustrates the basis of phenomenology:

“...phenomenology is the systematic attempt to uncover and describe the
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structures, the internal meaning structures, of lived experience”

(van Manen, 1990, p. 10).

Husserl believed that in order to gain an understanding of the deeper meaning of any phe-
nomenon, it is imperative for an individual to rid themselves of all preconceived perspectives
and ideas (Creswell, 2007). The use of bracketing is one suggested method to identify and
remove these potential preconceptions or established knowledge of the researcher (Lopez &

Willis, 2004).

More pertinent to this study, it is acknowledged that the possibility remains that any re-
searcher may hold biases or preconceived notions regarding the phenomenon which has the
potential to alter, influence or add bias to the research data and consequently needs to be
considered. The acknowledgment or “bracketing off” of any potential preconceived notions
is seen as imperative in achieving reliable data. ‘Bracketing’ is something which can be done
at any stage of the research process, and should be encouraged throughout the journey, and
this may be achieved by keeping a research journal with subsequent reflection and reflexivity

on the whole process (Speziale & Carpenter, 2007).

Husserl talked of ‘lebens-Welt’ or “life world” in terms of what individuals experience pre-
reflectively, without interpretations. He suggested that experience is immediate, pre-reflec-
tive consciousness of life, and to understand a phenomenon (or the essential features of it)
one must be as free as possible from cultural context. The idea being that no explanations
are added before the phenomenon is understood from within the individual. Husserl’s phe-
nomenology needs descriptions of the experience to be gleaned before they are reflected

upon (Overgaard, 2003).

The term epoche (Greek word meaning to refrain from judgement) is often referred to in the

underpinning theoretical frameworks related to phenomenology and this is said to require a
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fresh way of looking at things, before one can bracket off preconceptions/presuppositions,
and in doing so they need to be made overt, rendering them as clear as possible (Overgaard,
2003). Many authors argued that bracketing is in fact impossible to entirely achieve in prac-

tice (Fischer, 2009; Vicary, Young and Hicks, 2017).

Husserl emphasised the significance of scientific rigor when adopting a phenomenological
approach, as noted by Converse (2012). Besides introducing the concept of bracketing, he
also highlighted the existence of shared elements in the lived experiences of participants,
which he called descriptive phenomenology. Husserl followed a traditionalist approach, striv-
ing to eliminate personal context and history from his research findings. His philosophical
perspective on scientific inquiry did not incorporate the influence of culture, society, or poli-

tics on individual freedom, as discussed by Lopez and Willis (2004).

Martin Heidegger, a student and assistant of Husserl, further developed phenomenology by
introducing the temporal concept of being. He emphasised the need, not only to describe in-
dividual experiences, but also to interpret the underlying meanings of these experiences, a
perspective known as hermeneutics or interpretive phenomenology. Heidegger believed that
understanding the true essence of a phenomenon emerges through this interpretation. In
contrast to Husserl's stance, Heidegger argued that humans are deeply embedded in their
world, and social, cultural, and political factors influence their choices. It was from these
foundational ideas that IPA (Interpretative Phenomenological Analysis) emerged, as ex-

plained by Smith, Flowers, and Larking (2022).
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Critics of research utilising IPA argue that a phenomenological approach often neglects the
consideration of the environment, and the world in which individuals live. Heidegger, on the
other hand, stressed the importance of including these factors to achieve a comprehensive

understanding of their experiences, as highlighted by Paley (1998).

Reflexive Point

I was confident that IPA was the most appropriate methodological approach given my fo-
cus was on sonographer experiences of WRMSD. | was concerned about whether ‘brack-

eting’ was achievable given my shared experiences with the interview participants.

3.6 Participants

A purposive sample was selected from a group of sonographers known to the researcher
through professional contacts. There are advantages and disadvantages to this approach.
Firstly, it was advantageous because the researcher found recruiting willing participants to
the study relatively straightforward, probably because the researcher was already ac-
guainted with some of the sonographers chosen to take part in the study and consequently
all responded favourably at the initial formal email contact. Secondly, the researcher is also a
radiographer and a sonographer by professional background and by the nature of shared
knowledge of the issues between the researcher and the research participants meant that
participants felt comfortable engaging in a discussion about the phenomenon although it is
acknowledged that this could potentially result in the researcher ‘leading’ the participants
into some of their responses. Finally, the researcher initially acknowledged that this sampling
approach could be perceived as coercive, although all the participants willingly consented to

be involved in the study and have since maintained contact with the researcher following the

158



initial outputs with interest; this concern was later rejected. The potential impact of the re-
searcher’s prior acquaintance with the sonographer participants is also discussed in section
3.7, and in section 3.9 of this Chapter in an endeavour to maintain a level of openness and

transparency in the study.

Reflexive Point

Decisions on the sample were initially difficult to make, given this was a key influencer to
the potential findings. | wanted to ensure that | captured participants with a range of
views but | knew focusing only on those specifically either with a WRMSD, or only those
without, would affect the findings. Therefore, | chose to interview some ‘non injured’ and
some ‘injured’ sonographers. | was anxious to ensure the participants had some post
qualification experience because | had personal professional experience of getting pain

myself during my student days because | was focused on getting the best images.

In order to ensure participants had sufficient time to consolidate their learning | decided
5 years post qualificatory experience gave the participants time to have consolidated
their learning to have confidence in their role and experiences, as well as gaining deeper

understanding of the phenomenon.

The sampling method has similarities with an approach advocated by Flowers et al. (2006)
which aimed to sample a diverse set of individuals holding a range of views rather than a
‘representative sample’ as such, although it is acknowledged that the sample could also be
defined as ‘homogenous’ because of the commonality of professional background between

the participants. The sample size (n=9) is consistent with similar studies employing an IPA
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methodology (Loaring et al., 2015; Smith, Flowers & Larkin, 2009), and was considered suffi-

cient to gain data saturation, in relation to the research question posed in this study.

Smith, Flowers and Larkins (2009, p.52) offered some advice on sample size for different lev-
els of study, recommending around eight interviews for a doctoral level submission, alt-
hough they highlighted the uniqueness of each individual research project may allow some
variation to this. However, sample sizes used in IPA studies can vary considerably (Dickson,
Knussen and Flowers, (2007), suggested that when making choices regarding sample size and
homogeneity of the participants these decisions should be made, and justified, in the context
of the individual research project. For this study, considerations were made in terms of
timeframe, researcher resource, strategy for participant recruitment and research question.
It was determined that the sample size would provide a sufficient breadth of sonographer
perspective to explore the research question in depth and to reach a sufficient degree of
data saturation. The concept of “data saturation” refers to the time where no new infor-
mation or themes are arising from, or to be observed, in the data during data analysis (Flow-

ers, Marriott and Hart, 2000).

3.7 Method of Data Collection

Individual semi-structured interviews with the sonographers were the most appropriate
method of data collection because this was deemed compatible with the data analysis tech-
niques utilised in IPA (Willig, 2001; Langdridge, 2007). Arguments in support of focus groups
are present in some IPA studies (Smith, 2004), although in this study the emphasis was fun-
damentally based upon the individual experience of WRMSD and consequently a focus group
was not thought to be conducive to allow for the intricate and subtle differences of individu-
als to emerge within the potential group dynamics of a focus group scenario. The practicali-

ties of bringing (n=9) sonographers from various geographical locations to attend one focus
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group at the same time was also thought to be virtually impossible, knowing current strains

on ultrasound services and potential issues with travel.

Initially interview 1 was completed as a pilot to the main study. The pilot interview did not
render any necessary substantial amendments to the interview schedule and consequently it
was included in the main corpus of the study as useful findings had already begun to emerge

from this initial interview.

Reflexive Point

| was conscious of the fact that 3 of the interviews were fairly brief, compared to the
other 6. | noticed that the interviews which were shortest in time were conducted at the
IP’s place of employment. | considered whether this may have been because the IPs felt
pressured by workload. | was still satisfied that data saturation had occurred because no

new themes had emerged from the wider sample.

In total the interviews ranged from 22 minutes to 45 minutes in length , and this produced a
total of 35,250 words of verbatim transcription. Each participant had a minimum of five
years post qualificatory experience in ultrasound practice, either full or part-time. Partici-
pants were selected from four NHS hospitals (n=6), from the private sector in the region
(n=1) who combines this with an academic/teaching role, a full time academic/ultrasound
lecturer (n=1) who is still actively involved in clinical practice and a clinical co-ordinator/clini-
cal tutor combining a clinical and teaching role (n=1). All participants were white British or
Irish and represented a range of ultrasound clinical backgrounds from London, the north of
England and Scotland. There were a combination of male (n=2) and female (n=7) partici-

pants.

161



It is acknowledged that this study aimed to seek participants’ individual experiences and un-
derstanding of WRMSD and ways to reduce the incidence. The researcher aimed to recruit a
reasonably diverse group of participants with a range of different or contradictory views, ra-

ther than a ‘representative’ sample of sonographers as such.

The inclusion criteria for suitable participants to take part in this study were:

Sonographers (full or part-time) working in ultrasound practice for 5 years or more.

No further participant demographics were stipulated in the inclusion criteria, to maintain an-
onymity of participants particularly if data should appear in the public domain through later
publications. Some of the sonographers’ demographics such as their gender, years qualified
were already known to the researcher, and appeared in the interview transcripts, although
these were not directly presented in this study either for contextual purposes or to highlight
any claims of representativeness owing to confidentiality restrictions and to maintain ano-
nymity of the participants. The very small circle of people in the UK ultrasound community

has meant careful approaches have been taken to ensure participant anonymity.

The exclusion criteria for the study are outlined below:

Trainee sonographers, echocardiographers, newly qualified sonographers, retired sonog-

raphers or sonographers working in ultrasound practice for fewer than 5 years.

The rationale for the above exclusion criteria was to maintain consistency with the IPA meth-
odology, which tends to recruit a purposive and homogenous sample of participants (Smith,
Flowers & Larkin, 2009). In terms of ‘homogenous’, this related to background and work-re-
lated specialisms and heterogeneity within this sample was still expected. Furthermore, in
relation to the exclusion criteria outlined above, it cannot be denied that perspectives from

trainee, newly qualified, younger sonographers, or locum sonographers would also provide
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an equally valuable perspective, although it remains beyond the scope of this study to in-
clude such a heterogeneous sample at this stage. Further sampling is likely to provide a
broader range of results that may result in a more comprehensive understanding of the
wider population of sonographers in the UK, and as such is proposed as a recommendation

for potential future research.

The study aimed to gather sufficient information to make sense of WRMSD by ‘synthesising,
abstracting, contextualising, analogising or illuminating meaning’ of the assertions taken
from the participant interviews (Loaring et al., 2015, p.434). It is acknowledged that the re-
searcher, also being a sonographer, is central to the IPA research process and this is reflected
in the data collection process and within the data analysis (Smith, Flowers & Larkin, 2009).
IPA has already been successfully employed in similar studies in conversant fields (Flowers et

al., 2006; Flowers et al., 2011; Loaring et al., 2015).

3.8 Interviews

Semi structured interviews were conducted following an interview schedule, which was ini-
tially piloted on IP1, in the form of a list of guiding themes (Appendix 5) which were identi-
fied from the literature examined in the literature review. Themes for discussion were used,
rather than direct questions, to allow the participants to discuss and explore each theme
from a personal perspective, in the anticipation that ‘richer’ data could be acquired to better

inform the study (Smith, Flowers & Larkin, 2009).

The interview schedule was developed following the review of the UK literature on the
WRMSD amongst UK sonographers, (Gibbs and Young, 2009; Gibbs and Edwards, 2012; Har-
rison & Harris, 2018), and the range of issues to be explored within the research aims were
considered and discussed with the supervisory team. The interview schedule focused on the
major themes of understanding of how WRMSD affects sonographers and their practice, in

the UK, and their approach to the identification and management of WRMSD alongside their
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individual experiences of WRMSD in their professional roles. Table 10 outlines the key areas
of the interview schedule. The themes were developed by the researcher, in accordance with
evidence found in the literature checked by the first and second supervisor and amended ac-

cordingly.
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Broad Issue:

Derived from:

Injury/No injury interviewee perception
Lifestyle activities

General health and fitness/sickness absence/Satisfaction of job
role/perception of stress

Career pathway (time in ultrasound practice)

Typical working week:

Scan types/times/rest breaks/number of exams per day
Extended working days

Equipment

Changes in service/workload/population characteristics

WRMSD prevention strategies employed (novel techniques?)/pro-
tocols? Exercises?

Workload processes/departmental organisation/Appointment
booking

Staffing issues (sonographer/support staff)
Stress in the workplace

Thoughts/Feelings about current role
Education on WRMSD prevention

Personal experiences of WRMSD

(Gibbs & Edwards, 2012)

(Bolton & Cox, 2015, Gibbs & Edwards, 2012, Gibbs & Young,
2009, Gibbs & Young, 2011)

(Bolton & Cox, 2015, Gibbs & Edwards, 2012, Gibbs & Young,
2009, Gibbs & Young, 2011, Health & Safety Executive 2015)

(Lang et al., 2012)
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When/How often/Affected areas

No issues — thoughts of why this is the case.
Non-work-related injuries?

Personal perceptions of WRMSD in ultrasound.
Any comments on future prevention measures
Cultural ‘norms’

Sonographer perceptions of pain

(Bolton & Cox, 2015, Gibbs & Edwards, 2012, Gibbs & Young,
2009, Gibbs & Young, 2011)

(Gibbs & Edwards, 2012)
(Bolton & Cox 2015)

(Bolton & Cox, 2015, Gibbs & Edwards, 2012, Gibbs & Young,
2009, Gibbs & Young, 2011)

Table 10 Emergence of Broad Issues Covered Within Interviews
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Although difficult to achieve in all situations, the interviewer tried to ensure participants
were given adequate time to be able to respond to all questions fully. Interviews were car-
ried out in a private room in clinical departments (n=3), over the telephone (n=1), in the par-
ticipant’s home (n=1) and in a private room in the university setting (n=4). The researcher
conducted all interviews themselves to maintain consistency and parity of experience for the
participants. Interviews were conducted in a location convenient to the participants, to en-
sure they felt comfortable enough to openly discuss their thoughts, feelings, and experiences

(Loaring et al., 2015).

Reflexive Point

| felt a sense of responsibility to try not to lead the participants within the interviews. |
was conscious they were aware of my personal experience as a sonographer and an aca-

demic. lwas afraid they may try to tell me what they thought | wanted to hear.

The focus of these interview discussions ranged from general anecdotal accounts of partici-
pants’ experiences of WRMSD to retrospective detailed accounts of their individual thoughts,
feelings, and experiences. For this reason, the content of each interview depended very
much on each individual participant in terms of what thoughts, feelings, and experiences
they chose to share with the interviewer, although the interview style remained consistent
across all nine interviews because the same schedule and further probing remained con-

sistent for each (Flowers et al., 2011).

The interview schedule was designed so that it could be used in a flexible fashion and fo-
cussed on the interaction between the sonographer (participant) and the researcher, rather

than strictly defined categories or questions. The questions were aimed to be open and
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scene setting, the aim being to encourage the sharing of individual participant views, ‘what
are your thoughts on WRMSD?’, and ‘what do you think is WRMSD?’ These were designed to

enable the participants to feel comfortable to answer the questions openly and honestly.

In places, interesting points were followed up by the researcher with responses such as ‘why
do you think this is the case?’ Leading questions were avoided wherever possible, although
in places this was difficult owing to the shared understanding of the phenomenon between
the researcher and the participant and examples of some potentially leading questions are
acknowledged in the analytical process and through the reflexive diary. In limiting the num-
ber of leading questions, it was hoped that this may reduce any pre-conceived ideas regard-
ing the participants’ experiences of WRMSD and consequently would lessen the possibility of
limiting participants to a series of pre-rehearsed responses, thoughts, or feelings (Flowers,
Marriott and Hart, 2000). The focus of the research interview was presented in the initial
participant invitation letter (Appendix 2), and information sheet (Appendix 3) and further ex-
plained during the discussion with the participants when arranging the interview time and
prior to the start of the interview. Participants had the opportunity to ask any questions and
all participants were emailed a copy of both research outputs [conference posters] for com-
ment and to ratify the credibility of the research findings and analytical process. All partici-

pants were kept informed of any further outputs from this study.

A professional typist verbatim transcribed the audio recordings. The audio recordings were
then cross checked against the provisional transcriptions for accuracy and amended accord-
ingly by the researcher. Several words and phrases had been misrepresented through misun-
derstanding of certain professional colloquialisms which were then corrected by the re-
searcher retrospectively. Pauses, sighs, and ‘filler’ were noted on the transcripts. All tran-

scriptions were transferred to line numbered documents, prior to detailed analysis.
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3.9 Analytic procedure

As is typical in IPA, the interview schedule was used in a flexible fashion which allowed the
researcher to use ‘open prompting and probing’ of the participants rather than a set of fixed
questions (Loaring et al., 2015, p.428). A summary of the interview schedule was sent to pro-
spective participants in advance of the interviews to allow them to feel prepared for the po-
tential content of the discussion (Woods, Miller & Sloane, 2016) in the anticipation that this

may ensure more considered responses by the participants.

The analysis of the data was undertaken by the researcher using IPA, outlined in detail in
Smith, Flowers & Larkin (2009). The process was conducted with the assumption that human
beings make sense of their world by creating their own interpretations of the phenomenon,
through their own anecdotal accounts (Dickson et al., 2011). Although it is acknowledged in
Smith, Flowers & Larkin, (2009) that the analytical direction employed within an IPA study
does not necessarily need to follow a prescriptive approach, as a novice researcher in using
IPA, the stages which the authors suggest (p.79) were followed in detail, as they provide a
clear framework which was considered to be crucial in order to ensure a degree of rigour
and consistency within the research process. An explanation of how the analytical frame-
work of the interviews was followed, and the stages pertinent to this study are outlined be-

low.

3.9.1 Stage One: Reading the data and initial noting

Each of the interview audio-recordings was transcribed verbatim by an independent profes-
sional typist. It is acknowledged that this could potentially mean there was initially less famil-
iarity with the data on the part of the researcher. However, to address this potential flaw in
the research design, the researcher spent a significant amount of time re-listening to the au-
dio recordings against the verbatim transcripts, once provided, and the researcher’s initial
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thoughts and ideas were recorded as a private reflexive diary. This was followed up by a se-
ries of detailed readings, and re-readings of each of the transcripts to obtain a fuller perspec-
tive of the text, and initial notes, ideas and observations were made directly onto hard cop-
ies of the transcripts, as recommended by Smith, Flowers & Larkin, (2009). The next stage
was carried out on an interview-by-interview basis and focussed on three distinct processes
for each individual interview. Firstly, the descriptive analysis in which key words, phrases or
explanations which structured the participants’ thoughts and feelings about their experi-
ences were highlighted. Secondly linguistic observations and use of language were recorded,
including aspects such as laughter, repetitions, contradictions, metaphors, pauses and tone.
Lastly, conceptual comments were made on each transcript drawing on the researcher’s own
experiential and professional knowledge of the phenomenon (WRMSD) and being a sonog-
rapher. An excerpt from a coded transcript for one interview (Interview No.1) is provided in
Table 11 as an illustrative example, demonstrating how marginal annotations were used for

coding in relation to the research question.

3.9.2 Stage Two: Developing emergent themes

During this stage, the researcher further engaged in the interpretive process by refining and
elucidating the initial thoughts, ultimately distilling them into what are referred to as 'emer-
gent themes' (Smith, Flowers & Larkin, 2009). During this process, and following a discussion
with the supervisory team, it was decided not to use a computer programme such as NVivo
or Atlas Ti for organising the thematic analysis of the transcripts as it was felt that this has
potential to limit the hermeneutic circle and potentially initiate the loss of researcher ‘close-

ness’ to the data (Smith, Flowers and Larkin, 2009, p.83).

Initial notes were made regarding aspects which appeared significant to the research ques-

tion, and these provisional thoughts were developed and condensed into emergent themes.
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On concluding this phase, the initial transcript was meticulously reviewed, comparing the in-
terpretations with the participant's original audio recording. This step was taken to ensure

that vital nuances of the interview were not compromised during this analytical phase.

Interview Participant 9, hereafter IP9, is provided as an example below; the analysis identi-
fied a few provisional ‘emerging’ themes at this point. Some were themes that were related
to organisation such as ‘time constraints’, ‘workload’, ‘equipment manufacturers’, ‘denial of

WRMSD’ ‘lack of support’ or ‘isolation’. Others were more specific to sonographer practices,

responding to differences in skills, experience, and motivation, and some focussed on the

specific use of language using words such as ‘difficulty’ ‘stress’ ‘ridiculous’ ‘running around’.

Further themes emerged and referred to ‘professional attributions’, for example, which im-

plied a sense of dilemma in conducting daily workload, a sense of being ‘torn’ between the

workload, management, and the responsibility to the patient.

Emergent Themes

Original Transcript

Exploratory Comments

Desire for support, increases

satisfaction,

Previous enjoyment of role

Changes in professional culture

I: OK. [] How would you
see your general satisfaction, |
mean you can think back over
the last 5 or 10 years if you like,
but how is your general job sat-
isfaction? How does that sit in
your mind?

p: | have to say that job
satisfaction has been very good
probably up until about [] 7
years ago and as we started to
lose from of the radiologists

that were great advocates for

Satisfaction, desire for support
[from those perceived to be
senior or perhaps more experi-
enced]

Age [suggest changing profes-
sional culture with a new gen-

eration]
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Perception of own ability

Dilemma ultrasound lists and

targets to meet

Ruminative thinking

Professional culture and pro-

fessional regulation,

National and political issue

Ruminative thinking

sonographers and the er
younger radiologists, there was
a influx of new registrars as
they upped the numbers who
came along and wanted to per-
form the MSK ultrasound and
didn’t have the background
knowledge or the help to want
to be involved as a team with
sonographers but it became
less on an appealing job. Our
skills and knowledge were quite
high and we needed the odd
bit of clinical back-up but the
new breed of radiologists had
their lists and their targets and
didn’t find it in their remit to
work with us a team and |
found that as I've moved round
hospitals as well, so...

B How do you perceive
that as impacting on your job
satisfaction?

p: | think it impacts a lot
along with the fact that sonog-
raphy is not a regulated profes-

sion so that anybody in the past

Wanting to belong to a team,
changes in professional culture,
leads to ‘less of an appealing

job’

Perception of own skills and
professional role compared to
‘the new breed of radiologists’
Dilemmas between ‘lists and
targets’ formation of a more
target driven society and pro-

fessional culture

Feeling supported versus feel-

ings of lack of support

Lack of support
Fear of losing quality and pro-

fessionalism in the role
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could have a go and make a ‘on top’ securing a sense of
mess and we had no, apart control

from filling in IR1s which again
were on top of our normal
working day, we had no chan- ‘Retiring and dwindling’ experi-
nel back to report this. | think encing a sense of loss, from an
we were already dealing with ‘anchor’ which once added se-
that when the radiologists that | curity.

supported us are now retiring

and dwindling.

Table 11 Development of Emergent Themes From Initial Exploratory Comments (IP9)

3.9.3 Stage Three: Searching for connections across emergent themes

All the emerging themes were listed chronologically and separately from the transcript and
clustered into groups. Some emergent themes diminished in perceived importance, either
considered to be of lesser importance in answering the research question or through being
incorporated into other stronger themes. A main list of themes was created for each partici-
pant, in the left-hand column of the 'initial noting' table with comments from the analysis
used to demonstrate the themes within the transcript. Figure 16 (below) highlights the

emergent themes gleaned from IP 1.
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List of em

ergent themes: Interview No. 1

Theme 1:
Theme 2:
Theme 3:
Theme 4:
Theme 5:
Theme 6:
Theme 7:
Theme 8:

Theme 9:

Theme 12

Theme 27

Theme 28

Theme 10:

Theme 11:

Theme 13:
Theme 14:
Theme 15:
Theme 16:
Theme 17:
Theme 18:
Theme 19:
Theme 20:
Theme 21:
Theme 22:
Theme 23:
Theme 24:
Theme 25:

Theme 26:

Vagueness, uncertainty

Perceptions of self

Dilemma

Denial

Doubt

Pressure now, past through rose tinted spectacles
Perceptions/feelings of stress

Professional responsibilities

impact of scheduling (the working practices of the working day)
Changing circumstances creating freedom
Challenges of role/equipment

: Workload increases

Patient obesity

Non-compliance with prevention strategies
Justifying own practices/behaviour

Sense of expectation

Pressures external to ultrasound department
Consequences

Colleagues taking sickness absence
Normalising the status quo ‘tough’
Breakdown to the ‘team’

Pride and feeling ‘lucky’

Contradiction ‘think’ and ‘definitely’

Feelings of guilt

Political situation

Getting through the day

: Technical challenges

: Managing change and expectations

Figure 16 List of Emergent Themes, Interview Participant (IP 1)
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Figure 17 below highlights the master list of emergent themes for Interview No.7

Master List of Emergent Themes Interview 7

Clinical Specialisms

Perception of WRMSD

Lack of conformism

Lack of sickness absence

Pressure

Role change

Job role

Workload

Rest breaks

Pressure/Sonographer Culture/ldeological Dilemma
Management/Pressure

Sense of Obligation/Pressure

Staffing shortages

Support Workers/Prevention/Alleviation of workload
Extended working days

Sense of reward for additional work

Management ‘they’

Sonographer culture, NHS culture, value for money
Conveyor belt mentality

Exhaustion/fatigue

Political pressure and workload

Impact on sonographers

Staff sickness

Prevention strategies, self-initiated prevention
Accepting WRMSD, part of the job

Defeatist attitude

Sonographer culture

Taking one for the team

Ideological dilemma, fear of reprisal

Political ‘healthcare’ culture

Expectations

Ultrasound Specialisms

Positive Interventions

Getting through the work/workload/overwhelming task
Limitations of ultrasound/Patient obesity

Raising awareness of the limitations of each modality (professionals and patients)
Defeatism

Overcoming challenges, using the equipment and situation to best advantage

multitasking

standing

Overwhelming sense of difficulty, working hard to try to consider all issues, sense of overwhelming
Making excuses, sense of the situation being challenging for sonographers, alternating sitting and

Taking control, comparing to previous roleBeing in control of workload creates sense of autonomy

Figure 17 Master list of emergent themes for Interview Participant (IP 7)
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3.9.4 Stage Four: Identifying patterns across cases — developing subordinate themes

The analytical process from stages 1 to 3 was applied to each of the remaining interview
transcripts until all nine interviews were thoroughly analysed. In the subsequent stage, the
focus shifted to identifying subordinate themes by searching for patterns across all nine in-
terviews. This involved adopting a more cyclical and analytical approach to explore connec-
tions between emerging themes and to recognise recurring patterns that held broader signif-
icance across all participants. A careful interpretative analysis was conducted to understand
how sonographers demonstrated these recurring themes in both similar and different ways

(Smith, Flowers and Larkin, 2022, p.81).

During the process of identifying and conceptualising themes, some themes naturally
grouped together, such as 'workload,' while other emergent themes stood alone, like the
motivation for working longer hours due to financial reasons. The decision to include an
emergent theme was based on its perceived importance in helping participants make sense
of their experiences, and whether it was well-represented in the analysis (Smith, Flowers and

Larkin, 2022, p.91).

In cases where certain material seemed to deviate significantly from the overall picture, such
as an individual's narrative or theme contrasting with those of other participants, a thorough
review of earlier transcripts was conducted. This review aimed to ensure that any crucial is-

sues were not overlooked or misunderstood during the analysis process.

3.9.5 Stage Five: Developing Patterns across Subordinate Themes

As subordinate themes were developed independently from each interview, the researcher
then used large amounts of ‘flip chart’ paper to map out how the wording/terminology used
by each individual interview participant mapped out across the different transcripts. Patterns
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emerged which were then clustered into individual subordinate themes. Table 12 (below)

provides an example of how ‘pressure of the role’ was developed as a subordinate theme.

Example of a subordinate theme being developed from across the transcriptions: Pressure of role

Emergent Themes

Interview No. Line No.

Illustrative Participant Response/ Quota-
tions

Stress of workload

9/43-46

‘Erm | would think that erm probably
running round trying to find somebody
to give advice made your session late
and made you more under pressure as
your patients got aggravated, and also
probably not feeling very valued as peo-
ple were saying, ‘no | can’t help, no |
don’t want to help’ or whatever’

Ruminative Thinking

9/112-115

‘Yeah. | think it became an ethos be-
cause there was so much to do and it
stemmed from when there were no ra-
diologists from when sonographers
were asked to take on the role of a lot of
the radiologists’ work and also work was
started probably without provision, you
know, without extension of service and
things’

Treadmill

8/31-34

‘and we're all on that kind of treadmill
where we just do things automatically
and we’re not aware of it. When you’re
in pain you tend to compensate by do-
ing different things or you stop and
think, well what am | doing?’

Workload

7/46

‘So a lot, conveyor belt mentality every
15 minutes a patient’

Staffing Pressures

6/21-23

‘there’s a big problem staffing and re-
cruiting up here because we are so far
up north so we quite often are scanning
with only 1 or 2 sonographers each day’

Loss of control leading to
feelings of stress

5/39-45

P: It’s a combination of things |
feel. You don’t have to necessarily be
busy, it can be a difficult patient but also
you’ve got issues with porters bringing
patients down at certain times so you
might have what looks like a reasonable
number but that compresses the short
time
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I: Yeah, and you're left waiting
around for a while?

P: Yeah, waiting for ages and then
all of a sudden you’ve got four patients
and things like that can happen, and
then you can come down from AMU,
‘can you just do this urgent one’ and
you're stuck.

Table 12 Example of a subordinate theme being developed from across the transcriptions:
Pressure of role

3.9.6 Stage Six: Identification of the superordinate themes

The researcher developed superordinate themes by thoroughly examining and immersing
themselves in the established subordinate themes, aiming to categorise them into broader
groups. Smith, Flowers & Larkin (2009, p. 96) explained various methods for identifying su-
perordinate themes, such as abstraction and connecting related themes, contextualisation,
which relates themes to specific structures or processes, and function, which focuses on how
participants expressed their own experiences during interviews. During this final stage, the
emphasis was on conducting in-depth analysis as an iterative process, constantly moving be-
tween the text (interview transcripts) and interpretation to reveal the key super-ordinate
themes that captured significant points from across all of the participants' experiences. The
three super-ordinate themes: “WRMSD: Sonographer Identity and Context”, “WRMSD and
the Cultural, Professional and Environmental Perspectives of Sonographers”, “WRMSD and
Ideological Dilemmas Faced by Sonographers” with the associated subordinate themes are
presented below in Table 13 which lllustrates how the three superordinate themes with as-
sociated subordinate themes started to emerge. The finalised versions can be found under

each individual Findings and Discussion Section (4, 5 and 6).
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Superordinate Theme

Subordinate Themes

WRMSD: Sonographer Identity and Context

What sonographers Attribute to the Causes of
WRMSD

Resistance to Labelling ‘I am not this but...”
‘It’s not work, it’s age’...Blaming other Factors
Making Sense of Vulnerability and Risk
Sickness, Pain and impact on Self

Health and Fitness, and Self-Preservation

spectives of Sonographers

WRMSD and the Cultural, Professional and Environmental Per-

Sonographer Culture ‘it’s what we do’

Professional ‘this is our job’

‘The Best Images’

‘The Best Diagnosis’

Professional Codes?
Exasperation, Faceless Attribution and
Anxiety
Workaround

‘Cutting legitimate Corners’

Workload, Pressure and Stress

Physical Environmental Impact on Sonographers
(and experiences)

‘WRMSD and Ideological Dilemmas Faced by Sonographers’

Practical Necessities of Scanning versus WRMSD
Prevention techniques

Acknowledging versus Denying WRMSD

Increasing Workloads versus Physical and Emo-
tional Pressure from the Job

Personal Needs of Sonographers versus Per-
ceived Imposed Pressures

Awareness of the Need to Change versus Com-
pulsion to Carry On

Practical In-situ Judgement versus Experiential
Ethical Judgement

Increasing Workload versus Decreasing Re-
source

Table 13 Development of the Three Super-ordinate Themes with Associated Sub-ordinate

Themes
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Stage of Analysis Explanation

Repeated reading of data The researcher immersed themselves in this section by reading and re-reading the transcripts
against the audio recordings to ensure accuracy. Pauses, sighs, laughter etc were noted on the
transcripts, which had been missed by the transcriber, which may add further meaning to the data
in later parts of the analysis.

Initial noting/identifying emergent themes | This part of the process examined the meaning of the transcripts in terms of the semantic content,
allowing the researcher to develop their understanding and familiarity of the data.

Developing emergent themes This stage involved changing the initial ‘notes’ into ‘themes’ which involved the researcher em-
bedding themselves into the research, closely involving the ‘lived experience of participants’. This
stage was a combination of the collaboration between the researcher and participants.

Searching for connections across emergent | This stage focused on a mapping exercise of how the researcher considers the themes interlink.
themes

Comparing participant transcripts for re- Each interview transcript was considered as an individual case, and in this study 9 interviews were
current themes carried out. This stage involved attempts at ‘bracketing’ the ideas which emerged from the first
transcript, when analysing the next transcript. This stage also required the researcher to appreci-
ate how the analysis of the previous transcript will influence the analysis of the next.

Searching for patterns/connections across | This final stage examined the analysis of the 9 transcripts, as a whole. This was presented as a nar-
the recurrent themes rative of themes in the findings and discussion section.

Table 14 Summary of the Analytical Process

(Adapted from Smith, Flowers & Larkin 2009; Flowers et al., 2011)
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3.10 Ethical and Legal Implications

University of Cumbria ethics committee approval was sought to conduct the interviews and
data collection (Appendix 4). Each participant was sent an initial letter to invite them to take
part in the study as well as a participant information sheet, consent form (Appendix 2) and a
summary of the interview schedule (Appendix 5). Participants were informed that the inter-
views would be audio recorded and that a typist, appointed by the researcher, would tran-
scribe these recordings verbatim. Participants were reminded that, although they would not
be named in the study, and nor would their place of work, data gained from the interviews

could be used in published work in the future.

Participation was voluntary and participants could withdraw from the study at any time up
to the point of analysis. Once the transcriptions had been completed these were checked for
completeness against the audio recordings by the researcher and amendments were made,
which included highlighting any pauses, sighing or laughing which may have added to the rel-

evance, meaning and interpretation for the initial analysis.

Adherence to the Data Protection Act (1998) and GDPR were maintained and any confiden-
tial, or sensitive, information such as names of participants, their colleagues or hospi-
tals/workplaces were removed to maintain anonymity. Audio recordings remain stored se-
curely on a password protected database and will be destroyed upon final completion of the

study.

3.11 Trustworthiness

The analytical direction of the study was monitored against the standards as identified by

Yardley (2000), see Table 15 (below):
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Characteristics of good (qualitative) research. Essential qualities are shown in bold, with examples of each

shown in italics

Sensitivity to context

Theoretical, relevant literature, empirical data, sociocultural settings, participants’ perspectives, ethical is-
sues.

Commitment and rigor

In-depth engagement with topic, methodological competence/skill, thorough data collection,
depth/breadth of analysis.

Transparency and coherence

Clarity and power of description/arguments, transparent methods, and data presentation, fit between the-
ory and method, reflexivity.

Impact and importance

Theoretical (enriching understanding), socio-cultural, practical (health workers — sonographers in this study)

Table 15 Characteristics of Good Qualitative Research

(Adapted from Yardley, 2000)

The initial findings were presented as a poster presentation at a professional conference
(UKRCO 2018, and UKIO, 2019) to assess their preliminary impact. Any thoughts offered on
the poster were noted and any amendments made accordingly. Further research papers will
also be written and put forward to a peer reviewed professional journal, for potential publi-
cation, outlining the final study findings. The peer review process should further underpin
the professional standing of the study as further improvements and amendments are likely

to be made, following reviewer feedback.

It is acknowledged that the findings are unlikely to necessarily be representative of all sonog-
raphers in the UK but moreover the study aims to reflect the shared understanding of the
participants’ experiences and provide some sense of each participant’s individual experience
(Flowers et al., 2011) which will hopefully resonate within the wider field on publication and
dissemination of outputs from the study. It is unusual for a team approach to be used in the

analysis of an IPA study (Flowers et al., 2011); however, the findings were discussed with the
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supervisory team during each of the stages of analysis and potential weaknesses in method-
ology explored further. Sufficient transparency was ensured during the research process
with the presentation of clear and detailed accounts of the data collection and data analysis
processes as well as sufficient reflexivity on the researcher’s part when considering factors
which may affect the data or analysis and subsequent findings (Yardley, 2014, ley, 2000). The
research participants have continually been included in the progress of the study with sam-
ples of findings regularly sent to the interview participants, who were also invited to com-
ment. No issues were raised by the participants along the way, although all responded with

gratitude for continually being included.

This section has outlined the process of conducting an IPA analysis in this study to ensure
transparency in the analytical process (Yardley, 2000). Section 3.9 has described how the
themes emerged through discussions with the research supervisors. The provisional findings
were presented at two professional conferences during different stages of the interview data

analysis to enhance validity (Osborn & Smith, 1998).

In the context of hermeneutics, it is essential to acknowledge that interpretation is a dy-
namic process between the researcher and the participant, leading to situated knowledge
(Moules, 2002; Roth, 2014). Consequently, the researchers should engage in self-reflexivity
to demonstrate their involvement with the data and contextualise the nature of their inter-
action with openness and transparency (Moules, 2002; Roth, 2014; Murray and Holmes,

2014; Fischer, 2009).
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3.12 Reflexivity and qualitative research

A reflexive account was kept as a personal, and private, reflexive diary throughout the re-
search process. Where appropriate ‘Reflexive Points’ have been woven into the narrative to
highlight where reflexivity has been used in the decision-making processes in this research
journey. Reflexivity may be defined as a process of critical self-reflection on the impact the
researcher has had on the research process, acknowledging the impact of their professional
background, their assumptions, experiences, and relationship with the participants on the
process as a whole and in the development of the findings and conclusions drawn (Finlay &
Gough, 2008). Using reflexivity is one way in which the researcher can demonstrate that they
are attempting to work with ‘subjectivity’ of the research findings in an explicit and account-

able manner (Hicks, 2009).

Reflecting one’s own professional role has been fundamental to the openness and transpar-
ency and hence the credibility of this research process (Smith, Flowers, and Larkin, 2009;
Dickson, Knussen and Flowers, 2007). The researcher is fundamentally aware, as were the
interview participants, that having worked as an ultrasound practitioner for a significant
number of years and then as an academic, this brought with it both advantages and chal-
lenges. Firstly, in relation to clinical ultrasound practice, it is almost certain that recruitment
challenges, both in terms of having access to and in terms of gaining co-operation from par-
ticipants, were eased by the fact that the researcher had worked in ultrasound for the NHS
for over 10 years, before taking on his current role at the end of 2010, and the fact he was
known to many of the interview participants through his role as ultrasound programme
leader at a UK HELI. This very likely made participants more willing to be interviewed as a con-
sequence of a relatively long-term professional relationship with many of them. This profes-

sional familiarity has also assisted in the actual interview process where it was found to be
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relatively straightforward to initiate and develop a rapport which further encouraged com-

fortable and open conversations. The researcher acknowledges some degree of prior

knowledge, personal experiences and relationships with some of the interview participants
from previous professional relationships which will have undoubtedly provided pre-existing
insights and understandings into certain facts and viewpoints. Similarly, the researcher’s pro-
fessional drive to develop strategies to prevent WRMSD and to find out more about what it
is like for fellow sonographers, and the many anecdotal narratives which have been received
from sonographers regarding the issues surrounding WRMSD and other challenges being ex-
perienced must also be acknowledged, as the researcher’s own personal feelings and experi-
ences about this phenomenon are likely to have influenced the interpretation.

Supervision has played a pivotal role in helping the researcher strike a delicate equilibrium
between avoiding excessive assumptions and harnessing existing familiarity with the subject
matter. This balancing act has been particularly evident in certain interview transcripts and

has been woven into the narrative through the researcher’s own ‘reflexive points’.

An example is captured in the excerpt from an interview below which demonstrates the

shared knowledge and understanding of the role between the interviewer and participant:

Reflexive Point

My position as a researcher and the fact | was known to the IPs as an ultrasound academic,
and sonographer, meant | was conscious of potentially leading the IPs during the interviews. |
became quickly aware of the use of common professional colloquialisms because of our
shared knowledge of the profession and WRMSD. As | proceeded to complete further inter-
views | was striving to avoid using ‘leading’ questions wherever possible. | kept my reflexive
diary up to date to ensure my thoughts and fears were captured and so | could ensure the

findings reflected this when they were analysed and written up.
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p: In one week there’ll be obstetrics, head and neck and that’s not very good for RSI be-

cause
I: Is that a one-stop clinic.
p: That’s a one-stop clinic and you’re actually out of the department and you’re using

the portable and then you have to scan with your arm high up so extended a lot more.
I: Is that because you don’t have the ergonomic equipment?

[Participant 3, Lines 51-55, hereafter 3/51-55]
Potentially, this could be deemed as ‘leading’ however there are also some perceived ad-
vantages to this level of shared understanding (Smith, Flowers, and Larkin, 2022). The re-
searcher acknowledged owning a unique role as an ultrasound programme leader [aca-
demic], who maintains his clinical competence through regular ultrasound clinical practice,
who has previous experience of being a full time NHS sonographer, which has further facili-
tated an interesting, clear, and comprehensive exploration of the research topic, albeit not
without challenge. An example, highlighted above, is probably a consequence of previous
longer term professional relationships with some of the interview participants enabling the
researcher to empathise with many of the issues that were raised such as time and work
pressures, competing demands and the dilemmas faced when choosing self over workload
and patient care and lack of staffing. The researcher also acknowledges their overarching
aim which is to establish what it is like for sonographers working with WRMSD and what im-
pact the phenomenon has on sonographers’ practice in general to find a basis on which to
start to build new strategies for WRMSD prevention in ultrasound. It has become clear dur-
ing the research process that making such a difference will be extremely difficult, especially
when the sonographer participants’ narratives have highlighted so many self-perceived chal-

lenges and difficulties in their role.
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The demands experienced by the researcher during the research process, particularly the ex-
pectation to produce a high quality rigorous academic study, the need to ensure the partici-
pants’ views were accurately represented and ensuring that the meanings and experiences
that were given by the participants in the interviews were accurately presented, and clearly

articulated, even if these conflicted with the researcher’s views and experiences, presented

challenges which were acknowledged throughout the process. Consequently, it has been vi-
tally important to maintain an objective awareness of the potential for conflicting, multiple
roles, and different perspectives which has become a critical part of the analytical process

employed in this study. The support of the supervisory team and regular follow-up with the

participants has also been a crucial part of this process.

Reflexive Point

Discussion with my supervisors assuaged my concerns to some degree. | understood that
being reflexive about my approach and findings was a helpful process to ensuring aca-
demic and professional rigor. | clearly acknowledged my position in the research and was

open and transparent about any fears of asking leading questions or creating bias.

The selection of IPA as the methodological approach for this study was primarily driven by its
inherent ability to foster iterative involvement with the subject, the participants, and the re-
searcher as integral contributors to the knowledge construction process. This approach aims
to establish a contextual foundation within which the findings can be thoroughly examined
(Smith, Flowers & Larkin, 2009, p.38). Fundamentally, IPA is concerned with participant expe-
rience (Smith, Flowers and Larkin, 2022, p.119), which is what this study aimed to capture,

the voice of the participants.
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A reflexive journal has been found to be essential, to maintain a degree of researcher reflex-
ivity throughout each stage of the research journey and records of this were made at each of
the different stages of this journey (Etherington, 2004, p.80) particularly in acknowledging
that ‘bracketing’ has been difficult, if not completely impossible, to truly achieve in this con-

text.

3.13 Summary of Methodology Chapter

This chapter has established the epistemological foundation for this IPA study, rooted in the
theoretical principles of phenomenology, hermeneutics, and ideography (Smith, Flowers &
Larkin, 2009). The research strategy, design, analysis, and interpretation are aligned with this
epistemological position, effectively addressing the study's research questions. The chapter
confirms that the research was carried out systematically, and efforts were made to uphold

quality criteria throughout the process (Yardley, 2014).

Furthermore, the research acknowledges its subjectivity and the researcher's influence on
the process. This is evident through an exploration of the researcher's epistemological stance
[reflexive process], the motivations behind the chosen research topic, the relationships es-
tablished with the participants, and the analysis and presentation of the research findings.

The chapter highlights the ongoing reflexivity as a central aspect of this research methodol-

ogy.

The next chapter of this thesis will present a summary of the findings that have emerged
through the analytical process based on the super-ordinate themes as well as the accompa-
nying subordinate and emergent themes alongside a critical discussion of the emerging ex-
tant literature related to the themes outlined. The research question aimed to explore the

unique ‘lived’ experiences and the personal perspectives of sonographers and WRMSD, there-
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fore, the next three chapters will evaluate the findings of the research in the context of rele-
vant pre-existing evidence and associated theoretical frameworks. The Findings and discus-
sion have been divided in to three chapters, one for each superordinate theme. Each has then
been further divided into several sub-sections, evaluating the main sub-ordinate themes

which have emerged from the research findings, which make up each superordinate theme.

Although the individual subordinate themes have been separated, during the analytical
stages of this study, one must consider that many of the subordinate themes are also inter-
related and therefore attempts are made throughout the critical narrative to acknowledge
this. Consequently, it is pertinent to consider each subordinate theme in relation to the holis-

tic experience of each IP, the overall superordinate themes, and the research question.

Quotations from each participant have been proportionally represented, wherever possible,
to ensure that no participant’s voice has been excluded from the study and each of their indi-
vidual experiences can be illuminated (Smith, Flowers and Larkin, 2009; Smith, Flowers and
Larkin, 2022). Throughout the narrative, efforts have been made to explore the depth and
breadth, of findings whilst also illuminating, not only the shared experiences emerging across
the sample, but also differences in participant experiences, (Smith, Flowers and Larkin, 2009;

Miller, Booth and Spacey, 2019).
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4 Findings and Discussion, Superordinate Theme One: ‘WRMSD, Sonographer Identity,

Attribution and Context’
This chapter has drawn together the results of the semi-structured interviews, in relation to
the first superordinate theme, “‘WRMSD, Sonographer Identity, Attribution and Context’.

4.1 Introduction

‘WRMSD, Sonographer Identity, Attribution and Context’ has emerged from the data analysis
as the first superordinate theme. Furthermore, this superordinate theme has been illumi-

nated in different ways, across the corpus of data.

The range of subordinate themes, forming superordinate theme one are outlined in table 16.

Superordinate Theme One Subordinate themes from which Superordinate

Theme One was developed

WRMSD, Sonographer Identity, Attribution and  |What Sonographers Attribute to the Causes of
Context WRMSD

Resistance to Labelling ‘1 am not this but...”

‘It’s not work, it’s age’...Blaming other Factors

Making Sense of Vulnerability and Risk

Sickness, Pain and impact on Self

Health and Fitness, and Self-Preservation

Table 16 Subordinate Themes Relating to Superordinate Theme One, ‘WRMSD, Sonog-
rapher Identity, Attribution and Context’
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4.2 What Sonographers Attribute to the Causes of WRMSD

This section is related to attribution and WRMSD, as was perceived by the IPs. This section
aimed to explore what the IPs believed to be the cause of WRMSD for both themselves and
their colleagues. It will also consider what their contextualised concerns were in terms of

what they attributed to be the cause of WRMSD.

Firstly, there was already much debate surrounding the causes and effects of WRMSD in the
extant literature, for example Gibbs and Young, (2009), and Sommerich et al. (2019) which
were evaluated in section 2.3 of the literature review. Across the participant interviews there
were clear commonalities, in terms of each IP’s personal attributions regarding the causes
and effects of WRMSD and, more specifically, its impact on individuals. One of the key con-
cerns that emerged was finding agreement in terms of defining precisely what WRMSD is,

and furthermore, how WRMSD impacts upon the individual sonographer.

The IP responses were nuanced and there was not always unanimous agreement, across the
IP interviews, in terms of what the IPs perceived the term WRMSD to mean, as well as what
attributions they made in terms of its cause and effect. In order to set the scene, a number
of definitions, which related to WRMSD, were provided by the IPs, such as ‘RSI’ [repetitive
strain injury], ‘pain’, ‘injury,” ‘cramps’ and ‘problems’. Some examples of how the IPs’ individ-
ually stated their own histories around a variety of issues associated with WRMSD are also

provided below:

“Nothing — | do sometimes get pain, if that’s what you mean.” [4/3-4]
“As far as | can remember I've never had a work-related problem, RSI
[Repetitive strain injury] injury, no”. [5/1-4]

Yeah, I've had neck pain but not exactly an injury as such. [6/2]

A lot of people with shoulder problems, wrists. | had one colleague actually who had a hip

problem so she used to hold the cable against the couch with her leg. [8/148-149]
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“At the moment if | scan a full [] day, I’'m starting to get hand cramps.” [9/59-60]
The different terminology used to refer to the phenomenon was nuanced. It is acknowledged
that one must consider with caution, from the interview findings alone, the degree of under-
standing each IP had. When considering ‘absence of evidence’ this should not necessarily im-
ply ‘evidence of absence’; consequently, the findings from this data do not wholeheartedly
suggest that any or all IPs lacked formal factual understanding of different forms of WRMSD
(Miller, Booth and Spacey, 2019). Moreover, it is likely their complete understanding of the
phenomena did not fully emerge from the interview discussion at the given time, and this
could be attributed to several factors. Examples include potential lack of clarity in the level of
questioning, lack of further probing from the interviewer, lack of knowledge on the part of
the IPs, the narrative flow of the discussion or indeed how the IPs personally perceived the
phenomenon or indeed how they interpreted the line of questioning. This was considered in

the researcher’s reflexive process, as data was collected.

The participant responses provide some evidence to suggest that the definition [WRMSD] is
not always interpreted in the same way, by different individuals. However, the term would
seem to be predominantly associated with negative connotations, with the use of words
such as ‘pain’ ‘problem’ ‘RSI’ ‘cramps’ all of which seemed to be particularly linked to the
fundamental issues the phenomenon presents to each individual sonographer. The differ-
ences appeared to focus on the types of symptoms experienced, the anatomy affected and
the personal impact on the individual. For example, the IP below noted a series of attribu-

tions in terms of ‘cause and effect’ relating to WRMSD.
“I first trapped my nerve in my neck and nobody would tell me exactly what was happening.
Every time | went to scan something went worse, | either dropped the probe or started with

cramps so every time | went back to my job to try it again something went worse” [9/253-

256]
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However, despite the IP responses highlighted above, striking similarities also emerged from
the IP data, across all the interviews, which related to the IPs’ attributions toward the causes
and effects of WRMSD in their practice. Most IPs (n=7) talked of the impact of stress in the
workplace, and WRMSD.

“even though | wouldn’t class myself as having a work-related injury, what | tended to suffer

from after a week of scanning was a lot of tension and | think that was as much to do with the

stress of work than actually injuring yourself” [1/173-176]

Furthermore, the same IP also suggested:

“to me the only other way of reducing it [WRMSD] is to overcome the issues that are causing
it which to me are the overstretched lists, the overstretched sonographers, the time that is
given for examination plus the time that is given during the actual working day to sort of re-

lieve the stresses that you have on you, and | can’t see that in the foreseeable” [1/204-208]

“I think given the pressures that we’ve had just recently and the amount of locums that we’ve
to have in, | think the management is just coming round now to looking at building up the so-

nography team”. [2/192-195]
Despite the complexities surrounding this phenomenon, the IPs responses suggested contex-
tual understanding of WRMSD is increasing, within the professional group, although it re-
mained clear that there were certain political barriers preventing the individual from taking
control. Scholl and Salisbury (2017) also noted the complexities of WRMSD and reported on
the complexities surrounding sonographers’ perceptions of WRMSD, explaining that despite
some established barriers to ergonomic scanning such as patient BMI, and high workload,
much greater insight is needed in terms of understanding and troubleshooting the specific
difficulties sonographers encounter during their working day, particularly with specific pa-
tient types, to find workable solutions. Furthermore, they also noted that additional studies
may be useful to unearth additional barriers to WRMSD prevention interventions, not al-

ready evident, by exploring the culture of the ‘profession’ further. The cultural perspectives,
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of the IPs will be explored in the next chapter; however, it seemed prudent to also consider

in more detail how the IPs perceive the phenomenon of WRMSD.

From this study, it was clear that the IPs held strong views on WRMSD. They acknowledged a
clear awareness of how it is seen as being a significant problem for many and they also at-

tempted to explain why they thought the problem continues.
“I think the knowledge [regarding WRMSD prevention] out there is getting more prevalent
but it’s probably not as high up as it should be. It could be increased a bit more. Erm Yeah, |

just don’t think, it’s not that | don’t think it’s important enough, | think people think there are

more important things to worry about”. [2/77-81]

“I think we need a different perspective on it. You can get blind to certain things when you’re

actually in the role yourself and you can’t possibly look beyond that”. [Interview 3/85-87]]

“That’s it, why are you doing that and why are you doing that, and how come there’s so many

of those, and you just say, ‘well that’s what we do”. [7/107-109]
The quotations above, from IP7, highlighted a degree of innate acceptance of WRMSD. The
IPs generally saw the problems of WRMSD as being intertwined within the complexities and
nuances of their role. Furthermore, there was a general sense that there was little they could

do to solve the issue, they saw WRMSD as something they had to accept as part of the job.

“I don’t know. | don’t know whether it’s something that’s proven or not, or whether it’s more
of a strength, you know whether it’s strength is more to do with it than stretching”. [4/126-
127]
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Given the conceptual concerns, from the IPs, which are evidenced in the quotations above, it
is important for the researcher to acknowledge the context from which they have arisen. In
fact, when IPs describe ‘cause and effect’ in terms of WRMSD, this must be interpreted as a
personal attribution, and not a proven scientific fact. This must be a critical consideration
when exploring such phenomena through a qualitative lens. This is particularly pertinent as
this study captured the experiences of a limited sample of individuals, as is commonplace in
most qualitative studies. That said, the value of experiential evidence cannot be overlooked,

and this has certainly formed the foundations of what this study aimed to explore further.

Reflexive Point:

I was concerned with participant experience, | continually strived to keep this in my
mind when | was analysing the data and when selecting quotations to highlight the
findings and discuss meaning and interpretation. | repeatedly went back to the research

question during this process which helped me to remain focused.

Some examples of the different participant attributions regarding the causes of WRMSD are

offered below:

“I suppose because I’'ve had my injury for years for me it’s been more about a better aware-
ness of what I’m doing and thinking about things before | do it. | think it’s because every time
I moved it hurt so | had to stop and think, well what can I do so it doesn’t hurt? And | think
when you’re in pain you tend to be more thoughtful and aware of what you’re doing.” [8/16-

21]
The IP (above) demonstrated an awareness of an existing injury, which then prompted them
to adjust their scan technique to avoid further aggravation. The symptoms became an innate

‘prompt’ for the IP to change their behaviour. The IP (below) mentioned a similar injury, and
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they explained how they had to problem solve, and sought advice, to find a way to assuage

the symptoms and consequently gain some level of control.

“it [WRMSD symptoms] started with my thumb was sore and then because of the way per-
haps | compensated and then | had an elbow problem and then shoulder and neck and that
was over a few years, and then | had some physio which wasn’t much help and then some-
body, a friend, suggested that | saw a physio at the [Removed for anonymity] and | had acu-

puncture and that was the start where | felt | was getting obviously in control.” [3/6-11]
The level of control over their workload, and the effect of WRMSD on the individual, seemed
to be of significance to the IPs in general, as (n=6) talked of the importance of ‘control’ over
the role and their personal attribution of this to WRMSD. IP5 demonstrated an attribution of

responsibility to others, and not themselves.

“I think there should be more control, particularly in obstetrics. | think the department should
look at that role more in terms of sonographers’ safety in how many you do, how close they

are together, what type of patient you do [5/185-189]
The IPs also discussed a range of personal attributions which they ally to the cause and effect
of WRMSD. They demonstrated an awareness of themselves, in terms of what they are do-
ing, and how the task in hand could be adapted for themselves to improve outcomes
(namely lack of pain and discomfort). They alluded to the phenomenon, in terms of the spe-
cifics of their individual job role and particularly the lack of variation in patient caseload, or
challenges to adapting their role, to make themselves more comfortable. Unfortunately, de-
spite this demonstrable theoretic knowledge, it was not clear how this transferred specifi-

cally into their practices.

The interviews highlighted that participants could make some clear attributions regarding
the causes and effect of WRMSD to themselves and the difficulties they face in seeking to

adapt to the challenges of performing their role and avoiding WRMSD.
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“it’s more large patients although | must admit nowadays | don’t push. | tell the students not
to push and | don’t push. It’s the difficult patients. It’s the ones where the foetus is in a diffi-

cult position or where I’ve got to push a little bit to get some gas out of the way.” [8/267-270]

“Well the issue is cos you want to get the results, you want to see what you need to see, you

want to make a diagnosis and the only way you can do that is by pushing.” [7/170-171]

“The clinic ran to the consultants and it ran to the vascular nurse and it didn’t consider the so-
nographer and how long it would take, and how many patients were coming and I think that
was appalling, and | think that’s probably the worst practice that I've come across in anything

that I’'ve ever done really was that”. [9/134-138]

“Oh | think definitely the twisting and squeezing, you know, from augmenting the leg and
also, yes, definitely. Erm | think like the nuchal translucency I’'ve spent my time looking at iliac
arteries and maybe iliac veins for DVT and you get some really solid people and obviously as

people are getting bigger and bigger as we know, it gets harder and harder.” [9/143-146]
Furthermore, the IP’s offered further attributions relating to why they believe there are fail-

ures to change practices to avoid WRMSD:

“There are a couple of things | can say on that. One is, somebody mentioned to me very, very
recently and made me think hard is that | like [removed for anonymity] machines and I've
worked a lot with [removed for anonymity] machines and they’ve all had sliding keyboards
which slide out and the only way you can operate them is to have them nearly, well they’re on
your lap, it’s the only way you can operate really, and without thinking about it the angle of
your neck to look down at the keyboard, you can’t glance down at a keyboard that is actually
literally on your knee, your eyes and your neck in order to see what you’re doing have got to
be in a funny position and so that’s one thing that I’'ve been thinking about recently as to

maybe something that” [9/160-168]

IP6 also referred to failures in systems set up as an attempt to reduce WRMSD.

“So we used to get somebody who would come to our department to teach us a better way
[to scan ergonomically in order to limit the risk of WRMSD] but she actually gave up [laughs]
because she said there was no ergonomically better way to scan than what we were already

doing.” [6/210-213]
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The quotation above certainly reflected the challenges faced in finding solutions to WRMSD
prevention, but it also highlighted the need for more exploration into the phenomenon, par-
ticularly in terms of assuaging its impact. This was interpreted that the IP was trying to de-
fend her practices and had found a mechanism to support this. The onus was placed up on
the individual who the IP alluded to ‘teach[ing] us a better way’. The concept of ‘laughing
something off’ is inherently apathetic and this often maintains and reinforces the status quo,
particularly in terms of sonographers and WRMSD. Similar findings have been found in the
following studies, related to psychology, whereby participants were seen to be apathetic to a
phenomenon in order to ‘blank it out’ and laughing can be an established method (Zhelnina,

2020; Santangelo, et al., 2017).

Other IPs blamed the ultrasound equipment manufacturers, not themselves, in terms of how
perceived limitations of the ergonomics of the ultrasound systems was affecting them in
terms of WRMSD, attempting to move the responsibility away from themselves, as the indi-
vidual.
“I think the ultrasound machine manufacturers could be doing a lot more to help us by mak-
ing the machines more ergonomically friendly. | always wonder why can’t you have a ma-

chine that comes around the left hand side so you can put your patient on the right and it all

touch screen in front of you so that.” [6/223-226]

“erm [sighs]l think that some departments will let some staff scan at 15-minute intervals if
they are willing to do it and | think that is not enough time for an examination. | think 20

minutes for the majority, that 95% of examinations is about the minimum.” [9/196-198]
For this reason, it is clear from the interview data that, WRMSD remains a fundamental prob-
lem among sonographers, and sonographers see how this either affects them personally, or
indeed those around them among their colleagues and the wider professional field. There
are clearly certain individual challenges faced by the IPs, particularly in terms of changing

their behaviour and practices. It seemed apparent that the individual is surrounded by a
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wide range of important tasks that must be completed simultaneously; the degree of con-

centration of focus was seen as important to the IPs.

“you’re not focussing on that side of things [WRMSD prevention] at all in the [student] train-
ing, we are focussing on how to make them a good sonographer. Yeah, and I think work-re-
lated injuries and RSls are really way down in the list of priorities than they should be.”

[6/284-287]
The concept of changing behaviour will be explored in more detail where sonographer culture
is discussed in ST2, however for clarity it will also be briefly picked up here. Changing behaviour
was discussed by Peper et al. (2004) who suggested that people become “captured” by their
work and forget to take any breaks until they experience pain or discomfort, which is also
reflected in the IPs’ accounts. The narrative above has highlighted the complexities surround-
ing the individual and WRMSD despite the evidence which would suggest that the IPs already
have knowledge about the potential risks of WRMSD. There is also acknowledgement that
sonographer behaviours, exhibited when undertaking their respected roles and responsibili-

ties at work, are also thought to be contributory to WRMSD.

The relationship between the individual sonographer and WRMSD was illuminated through
the IP interviews. The findings have demonstrated several nuances, firstly in terms of exactly
what WRMSD means and the subtle differences in the terminology used to describe them by
the IPs. Second, the IPs presented different attributions, in terms of the causes of WRMSD
which ranged from their own actions to the actions of others, to no alternative options being

available (WRMSD was part of being a sonographer).

The next sub-section will explore how the IPs demonstrated a resistance to labelling.

4.3 Resistance to Labelling “I am not this, but...”

This section aims to evaluate the unique relationship the IPs had with the phenomenon in

terms of how they demonstrated a degree of resistance to being labelled as having WRMSD.
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The complexities surrounding diagnosing WRMSD were acknowledged in the literature re-
view. The concept of WRMSDs being classified in terms of ‘cause and effect’ transcends
throughout the IP data. From [n=4] there was an apparent resistance to labelling among the
participant sample and some participants did not personally acknowledge experiencing
WRMSD at all, in fact there is evidence of the IPs being resistant to being labelled as having
WRMSD. Within some of the IP responses, a degree of reluctance toward acknowledging ex-
periencing any form of WRMSD symptoms was inferred. For example, several IPs refused to
associate pain or discomfort, specifically to WRMSD, which they alluded to having experi-
enced during their practice. Some examples are provided below, where participants demon-
strated some degree of resistance to labelling. The localised social identity of a sonographer
seemed to become a problem when they discussed WRMSD; they seemed resistant to any
kind of labelling. “I am not this but...” which indicated an awareness to how they might seem
to others within their professional field, to other colleagues within their place of work and to

patients.

“I: Have you ever had a work-related injury in your role as a sonographer?

P: Nothing — | do sometimes get pain, if that’s what you mean”. [4/3-4]
In the quotation above, from IP4, the researcher noted the contradictory element of the re-
sponse. ‘Nothing’ was stated immediately, with an almost defensive tone, which could be
heard following listening to the audio recording several times. This would lead one to sup-
pose that this respondent had in fact admitted to ‘feeling pain’ but the addition of ‘if that’s
what you mean’ is unusual because they are almost challenging the question back to the re-
searcher. They are potentially trivialising the question and drawing on their own interpreta-
tion. ‘[1]f that’s what you mean’, although posed as a question, was interpreted as a rhetori-

cal question in the interview. When asked about WRMSD, IP6 commented:

“Yeah, I've had neck pain but not exactly an injury as such”.
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When asked to expand and explain the pain, IP6 added:
“Yeah, when | started doing vascular training”. [6/2-4]

Furthermore, IP2 commented:

“I probably have but I've not had anything that’s caused me to be off work sick”. [2/4-6]
The researcher noted the wording from IP6, who acknowledged experiencing pain, but
quickly followed the comment up by stating ‘but not exactly an injury as such’ which sug-
gested an unwillingness to accept being labelled as specifically having a WRMSD. It is also a
good example of how repeated microtrauma is misunderstood. Under-reporting of WRMSD,
is not uncommon when compared to other professional backgrounds. A study by Tucker et
al. (2014), which evaluated 21,345 young Canadian workers, found that from the 21% who
declared having experienced work-related injury (WRI), around half actually reported this to
their manager. Furthermore, the list of categories for not reporting WRI included: (a) Per-
ceived low severity (i.e., minor injury), (b) Reactions of others (e.g., supervisor), (c) Employ-
ment status (e.g., self-employed), (d) Lack of knowledge about reporting injuries, (e) Blamed
self for the injury, (f) Concerns about self-identity, (g) Too much time to report the injury, (h)
Did not want to miss time from work, (i) Repeat, lagged, or non-attributable injury, (j) Multi-
ple categories, and (k) Other (e.g., other reason, nonsensical, description of the injury, or not
enough information to categorise). It would have been interesting to have further explored,
with some of the IPs in this study, why some felt their symptoms were not specifically cate-

gorised as being WRMSD.

Similarly, IP2 remained vague when questioned about their experiences of WRMSD, having
used the term ‘probably have’ [had an injury] but instead used the perceived lack of sickness
absence to explain that they had not experienced WRMSD. Other participants also talked
about some non-work-related injuries they had experienced, which they specifically asserted

were not related to, nor had these injuries impacted on, their work as a sonographer.
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“I’'ve injured my lower back, decorating [laughs], but that’s not - that was a while ago, and

touch wood, it’s not affected my work, it’s not flared up through my work”. [7/372-373]
4.4 “It's not work, it’s age” Blaming Other Factors
When asked about non-WRMSD, IP5 commented on the challenges in answering the ques-
tion, leading the researcher to consider whether there is in fact a combination of denial and

the unknown. IP5 made some light-hearted reference to his age.

“It’s difficult to answer because every time | do a different sport | get injured. It’s an age thing
that apparently [laughing]. I’'ve had to stop various sports and drop various sports in the last

few years, | keep getting injured [laughing]. There’s nothing that’s impacted on my work ever
other than when | was off for three days with a bad back at the end of last year, and that was

a one-off and it’s never happened before or since”. [5/230-237]
It was of interest to the researcher that both participants above laughed when they ex-
plained their ‘non-WRMSD’. From IP7, there seemed to be some contradictory phrasing, be-
cause they talked of sickness absence from a ‘bad back’ but again there was demonstrable
eagerness to ensure this was not associated with their work as a sonographer, or indeed at-
tributed to WRMSD at all. This would perhaps suggest there is commonality amongst sonog-
raphers that WRMSD is stigmatised, but what is not evident is why the phenomenon seems
to generate this stigma. The work of Stangl, et al. (2019) highlighted that stigma is a well-
documented barrier to health seeking behaviour, engagement in care and adherence to

treatment across a range of health conditions globally. It would therefore seem apparent
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that a similar situation has occurred with the IPs in this study and as such, stigma has be-

come a localised social identity of the sonographer.

Reflexive Point

I was concerned at times about using stronger language such as ‘stigma’ as | felt this was
bias laden and potentially misleading unless carefully unpicked. Was | wanting to find
‘stigma’ in the participant response? | doubted myself and considered whether | was
leading this finding and as such felt compelled to consider this further through my reflex-

ive diary to acknowledge any potential biases.

Furthermore, the problem is exacerbated by talking about WRMSD. Of the nine participants,
only three mentioned taking sickness absence for symptoms of WRMSD, although all admit-
ted to some sickness absence in the past for various other reasons, including responses such

as ‘sickness bug’ or ‘d and v’.

Reflexive Point

My initial draft of this section used much stronger language in places and through discus-
sion and self-reflexivity | re-reviewed my use of language here in describing and evaluat-
ing the interview findings. | re-considered the use of stronger words such as ‘denial’ and
‘admitted’ to better reflect the meaning and interpretation. | replaced these words with
‘softer’ language. | acknowledged Bolton (2010) who suggested that the truth conveyed
in any writing cannot be fully objective and instead relies on the interpretation of both the

author and reader.

There was a real sense of how one order of illness is implicitly classified as 'okay' to admit

while another ‘is not’. The underpinning tacit belief here seems to be the IPs consider

203



WRMSD to imply weakness. This can be related (via stigma) to literature on how people will
often rank physical iliness as more 'acceptable' to have - and certainly to take time off with -
than mental illness. Similar findings were found in several studies; one example is Nicker-
son, et al. (2020) who conducted a randomised controlled trial of an online intervention to
reduce mental health stigma and increase help-seeking in refugee men with posttraumatic
stress. The study concluded that, like WRMSD in sonographers, mental health stigma was a

key barrier to seeking help.

One participant, who suggested they had not experienced any symptoms of WRMSD, later in
his interview, alluded to a recent episode of sickness absence from work during which he dis-
cussed a back related injury [of unknown cause].
P: “I did have a back-related one which was a bit unexplained. | just woke up in bed
one morning and had a bad back.
I: And you don’t think it was linked to your job at all?
P: No it was a random thing that’s not occurred since”. [5/26-29]
This provoked further questioning from the interviewer, as it was seen as interesting, partic-
ularly as this participant had previously alluded to having no symptoms of WRMSD.
l: “Do you have any non-work-related injuries or any activities outside of work that you
feel might impact or might give you aches and pains for want of a better word?”

P: “It’s difficult to answer because every time | do a different sport | get injured. It’s an
age thing that apparently [laughing]. I’'ve had to stop various sports and drop various sports
in the last few years, | keep getting injured [laughing]. There’s nothing that’s impacted on my
work ever other than when | was off for three days with a bad back at the end of last year,

and that was a one-off and it’s never happened before or since”. [5/230-237]
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At this point, the participant seemed more open and willing to talk about their symptoms.
Furthermore, the fact that he was laughing led the researcher to consider whether this
demonstrated some potential fagcade the IP was utilising to bypass the question. Ultimately,
the IP admitted he did not know what had caused the injury to his back, but he was adamant

it was not caused by his work as a sonographer and was not WRMSD.

Reflexive Point

I kept any non-verbal cues, such as laughing, within the transcriptions because | felt these
added to the nuanced meaning and interpretation. | accepted that | may never know the
true meaning behind why the IP was laughing but acknowledged the significance of includ-
ing it within my reflexive diary to ensure a level of consistency within the analysis and

presentation of the findings.

Similarly, IP1 was equally reticent in admitting any form of WRMSD symptoms, particularly

related to any sickness leave.

“No, no I've never [had any sickness leave for WRMSD], just the only sickness I’'ve ever had
from work has always been like colds, them sort of sicknesses, never long-term sickness ever,

no.” [1/20-21]
The repetition of ‘'no’, which was stated three times in one sentence, led the researcher to
consider if the IP wanted to reinforce their perspective and confirm they had never needed

to take sickness leave because of WRMSD.

Furthermore, IP5 added:

“I’'ve nothing to prove given the fact that I’'ve never had a work-related injury and the fact
that I've never had any problem even though despite my technique is probably not the best

technique”. [5/15-17]
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The statement ‘nothing to prove’ led the researcher to consider whether in fact IP5 did have
something to prove and was visibly being ‘resistant to labelling’ because he openly admitted
that his own WRMSD prevention strategy was ‘not the best’ suggesting improvements were
needed in his practice from that perspective. This may also have suggested IP5 did not want
to accept the stigma that he was affected by WRMSD. These findings resonate with a few
studies. One example is the work of Otu and Otu (2022) who reviewed the concept of ‘police
subculture’ and examined its role in the management and acceptance of treatment for
stress-related injury. They suggested that labelling is defined as a unique relationship be-
tween an attribute and a stereotype; a discrediting attribute that impacts negatively on an
individual’s normal identity, subsequently leading to social rejection, devaluation, and dis-
crimination. Furthermore, they go on to question whether the lived experiences of those
with work-related injuries are designed by the attachment of a label or by individual internal-

ising feelings and the effects of the problem (Otu and Otu, 2022).

This sub-section has evaluated the subordinate theme ‘resistance to labelling’ and has high-
lighted the contradictions, which initially emerged from the previous subordinate theme ‘the
individual and WRMSD’, in terms of how the IPs perceived WRMSD to comfortably apply an
appropriate label. Furthermore, there were also contradictions in terms of how the phenome-
non was referred to, such as WRMSD, RSI etc. Finally, there was evidence that the IPs showed
resistance to reporting symptoms of WRMSD and there were contradictions in terms of symp-
toms and attribution, meaning it is not always clear why WRMSD is a taboo subject for some
sonographers. The next sub-section will develop this discussion further by exploring the vul-
nerability of sonographers, represented through the IP responses and specifically, how a re-

sistance to labelling is underpinned by this.
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4.5 Making Sense of Vulnerability and Risk

This sub-section has acknowledged the discussion in the previous sub-section regarding an
over-arching ‘resistance to labelling” and will explore the factors which have caused the IPs to
make sense of vulnerability [within themselves] toward WRMSD, and their role as a sonog-
rapher and risk. It will also explore masculinity and gender roles, power, strength, and resili-

ence.

All the IPs attributed the complexity of combining their professional role with their everyday
lives as being one of the main challenges they faced in explaining their perception of

WRMSD.

It appeared that the IPs recognised that, in terms of combatting WRMSD, they need addi-
tional support locally and the apparent vulnerability appeared to act as a demotivating factor
to their engagement with their professional role. There is also the sense that promoting posi-
tive outcomes is not always straightforward and the challenges faced by the IPs were often
apparent. There appeared to be many barriers to overcome, which were also highlighted in

the extant literature, particularly regarding having had previous experiences of WRMSD.

Some of the participants highlighted that ‘other’ sonographers, (not necessarily themselves),
are perceived to be more at risk of WRMSD due to several personal factors including age,

gender, size (build) and strength as evidenced below.

I: “Do you think it’s [WRMSD] down to the individual?”

P: “I think it’s probably a bit of both. | do genuinely think having worked in a lot of dif-
ferent places and with a lot of different people, on the whole | think its people who are quite
small or quite unfit and not very strong who tend to get more injuries. Not necessarily get the

injuries but get more injuries.” [5/174-180]

P: “And also doing NTs we’ve a big issue of RSI but luckily, I’'ve not been affected by that. The
probes are too big for the girls”. [5/107-108]
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Furthermore, when asked whether the IPs thought WRMSD could be affected by other fac-

tors in people’s lives, there were a range of nuanced responses. IP3 and IP4 commented on

how they considered the build and strength of the sonographer to be related to WRMSD risk.
“I suppose it depends on the sonographer’s size, | mean, I’'m small, and if you’re scanning big

patients and you have to put pressure and obviously you have to go round the abdomen to

look at the left side and if you do patients on trolley beds and that has an effect on it as well”.

[3/197-202]

“I don’t know. | don’t know whether it’s something that’s proven or not, or whether it’s more

of a strength, you know whether it’s strength is more to do with it than stretching”. [4/126-

127]
However, IP4 highlighted some reticence prior to answering their question repeating ‘I don’t
know’ twice, further supporting the nuanced complexity surrounding the perceived causes of

the phenomenon, including the point that they were uncertain. Some examples are further

outlined by IP2.

“I think you have to decide what contributes to it [WRMSD]. | think there is different areas of
it. I think there are bits that might be just general ageing and there’s nothing to say that it
might not be an age-related skeletal problem. It may also be a fitness side of it. Are the peo-

ple fit to do the job that they’re doing cos it is quite a physical job, isn’t it really?” [2/267-270]
The uncertainty of the precise causes of WRMSD emerged, alongside the nuanced perspec-
tives that were discussed. Again, the sonographers’ own physical fitness to perform their role
was questioned. This was further supported by IP5, who provided an individual perspective

of WRMSD risk categories.

“I do genuinely think having worked in a lot of different places and with a lot of different peo-
ple, on the whole | think its people who are quite small or quite unfit and not very strong who
tend to get more injuries. Not necessarily get the injuries but get more injuries. More chance
to get injured. And the people who are quite small tend to struggle to get in the right posi-
tions that are necessary with big patients and because of the size and if they follow the rules

of the current guidelines they are still going to struggle”. [5/177-184]
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This is not to say that all IPs felt the same, some (n=2) acknowledged the vulnerability of oth-
ers, and not themselves, to WRMSD and this is highlighted in example participant quotations

below.

“I think yeah, some people are more prone to it [WRMSD] and some people will put a lot more
pressure on than others during the scan, because when we’ve gone in to take over from each
other, the patient will say, ‘oh you’re not pressing on as hard as the other girl did’. So, yeah, |

think genetic make-up, positioning and just being aware of it as well”. [6/272-276]
This would suggest that those who have previously experienced pain or injury first hand tend
to show more awareness of the impact of the phenomenon and the vulnerability of other
colleagues. Those IPs, who demonstrated greater awareness of the associated risk of
WRMSD and consistently apply this to their practice, clearly consider themselves at reduced
risk of acquiring WRMSD in the future. The IPs tended overall to imply, from their responses,
that they had some awareness of strategies thought to support the avoidance WRMSD but
what remains unclear is how to persuade more sonographers to modify their practices to re-

duce their risk of WRMSD.

IP8, was asked whether they had previously taken sickness absence because of WRMSD, to

which they responded.

“Yes. In 1999 | took, | think it was about 4 weeks | was off sick cos it needed complete rest
and then when | went back | wasn’t scanning much for quite a long time. It was probably
about 3 months before | started doing anything more than just the odd bit of scanning with a

student”. [8/46-50]
IP8 commented on the challenges they faced, with WRMSD, which caused them to be off
work sick. It was noted how IP8 used pain as a stimulant to ‘stop and think’, suggesting trig-

gers were needed to make people more aware of the potentially damaging behaviours.

“Erm [sigh]It’s been an interesting one ... because I’'ve had my injury for years for me it’s been
more about a better awareness of what I’'m doing and thinking about things before | do it. |

recently fractured my ribs and after that ... | was much better in relaxing into what I’'m doing
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and | think it’s because every time | moved it hurt so | had to stop and think, well what can |
do so it doesn’t hurt? And | think when you’re in pain you tend to be more thoughtful and
aware of what you’re doing. So | found it useful generally but I've not [] it’s not sort of made

my wrist and shoulder feel any better particularly but | think I’'m more aware of... [8/15-23]
This sub-section has explored the potential vulnerability of some sonographers, as discussed
by the IPs. Discussions were held around influences of gender, power and overall physical
strength and their influence on sonographers and WRMSD. Attitudes related to females being
seen as less physically strong than men were raised, in relation to potential increased vulner-
ability to WRMSD, although the concept was beyond the scope of this study and would need
evaluating further, and in more detail. The next sub-section will explore the subordinate

theme relating to sickness, pain, and impact of WRMSD on sonographers’ careers.

4.6 Sickness, Pain and Impact on Self

This subordinate theme is related to the consequences and impact of WRMSD on the IPs. It
will explore the impact of WRMSD on the IPs in terms of colleague sickness absence (and sub-
sequent increased workload and pressure for themselves), pain and impact on individuals’
lifestyle and work, particularly in terms of their ability to complete tasks and the overarching
‘political’ implications which may affect staffing levels, staffing shortages, workforce chal-

lenges and the clinical specialism as a whole.

The challenges faced with sickness absence, from WRMSD, were not only significant for the
sufferer. IP7, IP3 and IP2 discussed the impact of fellow colleagues taking sickness absence,
for any reason, in terms of how this impacted on themself, their workload and consequently

their perceived increased risk of acquiring a WRMSD.
“We did have a period where we were reasonably fully staffed but we have got somebody on
sick leave, who will be going on maternity leave, and then we’ve also got somebody who’s ac-

tually given their notice in and are going to leave, so we will have staffing problems again”.

[3/139-142]
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“I think [the] team base has been too small because we haven’t had capacity to backfill sick-
ness and absence or holidays or anything like that, and | think that’s an issue everywhere that
once you’ve got the sonographer in there scanning there isn’t any sonographer that’s walking

round that’s not really doing anything.” [2/181-184]

[Related to colleague sickness absence] “There was no concessions to the workload or the
waiting time. It was expected that we would maintain the same level of input patient-wise
which didn’t cause animosity amongst the sonographers but there was the question why we
should be doing extra because people were off sick and it’s not their fault they’re off but why
do we have to work longer and harder for the same amount of money to make up for them
cos there’s no extra capacity, so if 1 person goes off there’s no back up plan, no management
back up plan, they won’t get agency in, we still have to do the same volume of work load”

[7/113-122]
In a general sense, the IPs were unanimous in terms of the burden of additional workload
that is potentially placed up on them, should a colleague take sickness absence. The striking
impression was the lack of any element of choice, should colleagues go off sick. The work-

load still had to be completed, which always took precedence over anything else.

Views of the IP’s varied tremendously in how this subordinate theme emerged, for example
the IPs talked about pain and symptoms of WRMSD on themselves and the impact on their
role.
“Recently, after | returned to work after maternity leave, | did get a pain in my wrist and fore-
arm, but that only lasted a couple of weeks and it’s not come back again”. [4/10-11]

“because the injury doesn’t go away, you just learn to cope with it and to live with it and | find

ways to make it less acute, painful”. [3/17-19]

“The only time I’'ve ever experienced any aches and pains are doing head and neck clinic”.

[5/55]

“it was about stopping and thinking rather than just doing and we’re all on that kind of tread-
mill where we just do things automatically and we’re not aware of it. When you’re in pain
you tend to compensate by doing different things or you stop and think, well what am | do-

ing?” [8/31-34]
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From the four quotations above, it is apparent there are a range of perspectives regarding
the term ‘pain’ and its impact upon each IP’s career and lifestyle in general. The experiences
were somewhat heterogenous and clearly some IPs experienced some pain or discomfort,
which eventually goes away again (when not performing a particular task); others saw pain
as a trigger to change their behaviour and adapt their scanning technique to prevent the

pain and become more aware of what they were doing.

This sub-section has highlighted how sickness and the impact of pain can significantly affect
sonographers, reflected in the IP responses. The next sub-chapter will explore the inter-rela-

tionship of health, fitness and self-preservation of the IPs and WRMSD.

4.7 Health, Fitness & Self-preservation

This subordinate theme is related to how the IPs saw themselves in terms of their own ‘pro-
tectionism’ against WRMSD, and particularly how they believed they were avoiding the phe-

nomenon by maintenance of their own health and fitness.

The final subordinate theme, related to superordinate theme one, encompassed the per-
sonal health, fitness, and self-preservation of the IPs. When asked about their everyday
health and fitness, some of the IPs demonstrated an awareness of the benefits of being fit
and healthy, particularly to assuage the potential impact of WRMSD, or at least reduce their
associated risk of acquiring WRMSD.
“Up until probably about 6 years ago, | attended regular aerobic sessions and ad hoc swim-
ming. We have a large garden in [anonymised for privacy] which | mow the grass and garden
extensively and a small garden in France, so | do a lot of gardening. I’'ve 2 children, they keep
me busy and | like walking — it’s occasional and occasional cycling. I’m not a member of a fit-

ness group at the moment but in the past I’'ve done aerobics most of my life and at the mo-

ment | am doing some Pilates because of my neck.
I: OK. Does that help at all do you feel [better]?

P: Yes, very much so”. [9/8-13]
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The feeling of benefit, of maintaining physical fitness, was clearly apparent in IP8’s response.
Although it is acknowledged that any such benefits cannot be tested as such by this study.
IP1 also saw some benefit in maintaining health and fitness, particularly in terms of main-
taining the necessary strength to do the job.
“I've always tended to do some form of exercise from starting way back in radiography really,
I've always done exercise classes or do a little bit of running, so | think that does have an ef-
fect on almost the strength of the muscles that you use in ultrasound which tends to be more

shoulders, elbows, wrists, so | think it is important to try and sort of keep them muscles strong

really to prevent injuries”. [1/8-12]

Another perspective was offered by IP4 related to maintaining fitness/health.
“All I do is do a lot of the stretches basically but | think the fact that | work part-time now be-
cause you get that rest period from - obviously I’'m doing a lot of other things like carrying the

children around and things but it’s different, it’s not that repetitive movement all the time,

but I’'ve never had to take any sickness absence because of work-related injury.” [4/177-180]
Each participant was asked to talk about their personal fitness during their interview because
this was recognised in the literature review as being one of the fundamental preventative
measures against WRMSD amongst sonographers. A range of responses were provided and
most of the IPs (n=7) suggested they take part in some form of exercise, or physical activity,
outside of work. Although responses were generally quite broad and ranged from no exer-
cise at all, to quite an extensive exercise regime, the majority were able to discuss the poten-
tial benefit in doing so.

“Generally, | do a lot of gardening and DIY | would suppose and walk the dog, that’s my main”

[2/12]

P: “I do running but | don’t think the running really helps with coping with my, [implied
WRMSD, although not stated] because the injury doesn’t go away, you just learn to cope with
it and to live with it and | find ways to make it less acute, painful. | do go to a lot of massage.
There’s different types of massage that’s been helpful. So shiatsu is quite good and that’s
been useful and then I’'ve been to Alexander Technique over the years for sort of weeks on end

to try and help me to align my posture and help me with lifting, you know, when you get up
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and pick up things from the floor, how you’re supposed to put your head in a certain position
and your body. So that’s been helpful. | go to Pilates and Yoga to try and make sure I’m fit so

I’'m less prone to
I: Have you found it helped then? [Interrupts Participant]

P: It has. The only time you realise is when you don’t go to these things and then you
find that life’s harder and you sort of struggle with position postures that you have to get into

to scan”. [3/17-24]

P: “I always do some type of gym work, running, rowing, over the years something con-

stant at a reasonable level or lower level”.
I: “Do you feel that has an impact on your ability to do your job?”
P: “I do actually”. [5/12-14]
The term ‘actually’ presented an element of potential surprise on the IP5’s part that this type

of training would in fact be beneficial to being a sonographer.

IP6 demonstrated the specific exercise to the researcher during the interview. The fact she
laughed during the demonstration at the time was an element of making the situation more

light-hearted, perhaps as a diverging tactic from the seriousness of the subject matter.

I: “Do you do any exercises or anything to help you strengthen your muscles for your

job? Are you aware of any exercise routines?

p: Yeah, we’ll quite often stand with the arm up on the wall like this [demonstrates ex-

ercise]. [laughs] Have you seen this one? It’s brilliant, and you just lean against the wall
I: And stretch your arm up. So where did you find out about that one?

P: One of our girls does Yoga. She’s left now but she did that and this one, just doing

the windmill with your arms.
I: Almost like backstroke swimming type exercise?
P: Yeah”. [6/107-114]
IP6 remained ‘upbeat’ throughout her interview, there was a lot of laughter. A lot of her re-

sponses showed a forward-thinking mentality, almost taking everything in her stride. This at-
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titude was reflected in her use of innovation, for example she had clearly researched the is-
sues surrounding WRMSD and her answers were presented with interest, humour, and a
passion for ideas. IP6 also demonstrated enthusiasm for living a healthy lifestyle, which per-

haps suggests why she has personally not experienced any significant WRMSD:

“Yeah, | do cycling and swimming, canoeing”. [6/8]
IP6 was interviewed in the ultrasound scan room where she was performing her daily ultra-
sound lists. To set the context, the interview was conducted following an earlier student clin-
ical assessment, during which the researcher had observed a real time clinical ultrasound list.
Performing the interview, following this session, seemed to change the dynamics somewhat,
perhaps in a positive way for this study, because the IP wanted to share her thoughts. Later
in this section further quotations from this participant will be presented which demonstrate

shared understanding of the role with the researcher.

Several responses also acknowledged much less passion for physical activity and sport, when

asked what types of fitness activities they perform.

“Mainly just walking, no other sports, just walking”. [7/9-10]

IP4, again, showed a potential lack of enthusiasm for exercise and fitness:

I: “OK. Are you aware of any injury prevention exercises that you could do?

P: Yeah, we have posters in some of the ultrasound rooms with the stretches. | have to

say | admit it’s not something that | do routinely. | tend to do them if I've got a bit of pain.
Pain was clearly a motivation for some IPs to consider their health and fitness, and to protect

themselves from worsening WRMSD and only as a remedial strategy.

Other IPs talked of more novel techniques such as the Alexander Technique (AT), such as IP8.

“Erm [sigh]it’s been an interesting one actually because I've heard a lot of people saying that
it’s [Alexander Technique] almost this miraculous cure for things but | suppose because I’'ve
had my injury for years for me it’s been more about a better awareness of what I’m doing and
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thinking about things before | do it...And | think when you’re in pain you tend to be more
thoughtful and aware of what you’re doing. So | found it useful generally but I’ve not [] it’s
not sort of made my wrist and shoulder feel any better particularly but | think I’'m more aware

of..” [8/15-23]

Similarly, IP3 also talked of their own perceived benefits of AT.

[in relation to whether Alexander technique has helped alleviate symptoms of WRMSD] “It
has. The only time you realise is when you don’t go to these things and then you find that
life’s harder and you sort of struggle with position postures that you have to get into to scan”

[3/26-27]
Most IPs (n=5) relied upon some form of incentive to inspire, or provoke, them to complete
preventative measures (such as exercises) to reduce their likelihood of acquiring WRMSD.
Completing muscle strengthening exercises, which may help to reduce the incidence of
WRMSD amongst sonographers, takes time and effort in what is already considered to be a
heavy clinical workload by the IPs. This highlights a potentially dangerous scenario, for many
sonographers across the UK, if the findings of this study are deemed as pertinent in a wider
professional context. Furthermore, this underpins a potentially unhealthy rationale for some

IPs in this study in terms of taking time to maintain their physical fitness.

The findings correlated with other studies which focused on sonographers and WRMSD. For
instance, in the study by Bolton and Cox (2015), the participating sonographers generally did
not appear to receive active encouragement to engage in routine muscle strengthening exer-
cises. Likewise, they seemed to overlook the ergonomic considerations related to their com-
puter workstations, a significant aspect of a sonographer's duties, particularly with the prev-
alence of PACS systems in most NHS hospitals. Additionally, the study highlighted that these
sonographers did not tend to prioritise their own personal health and well-being, stress man-
agement, the risks of WRMSD in the context of ultrasound, and the general task manage-

ment associated with their role (Bolton & Cox, 2015).

216



The findings of this study were similar and there seemed to be very little personal motivation
from the IPs to engage in tackling the personal impact of WRMSD. It is sometimes difficult to
gauge whether there was overarching apathy or simple disengagement with the potential
impacts of the phenomenon. In addition to the difficulty of finding time, some IPs found it
challenging to maintain their own physical health. Most acknowledged little to no exercise
due to lack of time, potentially resulting in greater risk of acquiring WRMSD. One participant
acknowledged the challenges of maintaining a consistent exercise routine when the inter-
viewer attempted to question further to establish why the IP does not do muscle strengthen-

ing exercises.

I: “What do you think the reason is people don’t do them? What are your own per-

sonal reasons for not doing them?”
P: “Time and effort and thinking about it really.” [4/116-118]

In contrast IP3 commented, with regards to attending Pilates and Yoga classes,

“The only time you realise [the benefit] is when you don’t go to these things and then you find
that life’s harder and you sort of struggle with position postures that you have to get into to

scan”. [3/26-27]
Both IPs offered a slightly different perspective, but both implicitly suggested the benefits of
exercise on overall health and wellbeing. There was also implicit suggestion that both do not
always maintain the optimum postures for scanning. This further evidenced the researcher’s
viewpoint that much more research is needed around sonographers and WRMSD, not only
for plausible solutions and suitable prevention programmes to be designed and imple-
mented, but to understand sonographer engagement in such programmes and establish
what motivates sonographers to change. Recently the Health and Care Professions Council

(HCPC) brought in self-care as one of their standards of proficiency.

“To be able to care for your service users, you must take care of yourself”
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(HCPC, 2023)

Consequently, those sonographers who are also regulated under one of the HCPC registera-
ble professions must ensure they comply with this requirement which may help to encour-

age awareness of WRMSD.

Reflexive Point

At the time of data collection, the HCPC codes of practice had not been updated and as
such the relevant IPs could not have been accused of non-compliance with professional
codes of practice. | did consider whether such changes in the standards may have influ-

enced the responses had the data been collected after these were implemented.

IP9 discussed fear of potential ridicule for taking time out during the working day to carry

out WRMSD prevention exercises:

“I think again it comes back to benefit and also I’d like to bring in here the Alexander Tech-
nique cos that helped me when | first trapped my nerve in my neck and nobody would tell me
exactly what was happening. Every time | went to scan something went worse, | either
dropped the probe or started with cramps so every time | went back to my job to try it again
something went worse, and the Alexander Technique is something that | think people could
do at lunchtime. Sometimes, in some departments, you’ll see empty rooms at lunchtime, and
I think if it was more widely known the benefits of just lying down and bringing your knees up

and so that you weren’t laughed at” [9/252-259]
The fear of ridicule from colleagues is of interest, and a new concept to the researcher per-
sonally. This was only brought up by one, IP9, from the sample, but on reflection perhaps
this was an issue for more IPs, and maybe other excuses were given instead, such as time. It
would seem however that whatever the reason for not employing potential WRMSD preven-
tion strategies this issue transcends the sample of participants. It does not appear to be a
case of not being aware of the strategies existing, rather not wanting to do them, except
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when symptoms of WRMSD emerge, which fundamentally is using the strategies as a ‘cure’

to alleviate symptoms rather than a method of prevention.

I: ‘Do you have those posters in your department that give you some exercises?
P: Yes.

I: Do people do them?

P: No, not that I've noticed’. [9/227-230]

Furthermore, IP4 was also quite fast in acknowledging she did not do any form of exercise,

stating:

“No, I’'ve got young children so | don’t have time for anything” [4/88].
Using her family as the reason for not doing any form of exercise could perhaps have been
explored in more detail here. It would have been interesting to have pursued the exact rea-
soning for why ‘young children’ prevented her from partaking in any form of physical fitness
activity. Although aware of the potential benefits of muscle strengthening exercises IP4 ex-

plained why she did not tend to complete the exercises.

“Time and effort and thinking about it really... There’s just so many other things to do. |
mean, if | haven’t got, like if you talk about doing it actually in works time cos | wouldn’t really
think about doing it when | was at home but there’s always something else to do, like looking
at your e-mails or vetting requests or there’s always, if you’re not actually scanning somebody

there’s something else to do, sorting roll out for the room or, you know, whatever”. [4/90-95]
IP4 showed a generalised doubting that any established strategies could actually prevent
WRMSD; she almost demonstrates a resigned acceptance to the phenomenon being an ac-
cepted part of the job of being a sonographer. Muscle strengthening exercises have been ad-
vocated for the past 15 years or so amongst sonographers as being an important aspect of
WRMSD prevention (Bolton & Cox, 2015; Morton & Delf 2008; Sommerich et al., 2019). How-
ever, this did not appear to be an area that was currently taught to, or carried out by, the IPs,

despite all (n=9) acknowledging an awareness of such exercises. Some IPs (n=4) admitted to
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performing muscle strengthening exercises regularly, and even then, only as a consequential
action following experiencing pain or discomfort. There is clearly some debate on the bene-
fits of the exercises and the importance of sonographers incorporating these exercises into
their working day routine, however no research was found to prove that sonographers who
regularly perform muscle strengthening exercises are less at risk of acquiring a WRMSD, than
those who do not. The sonographers who took part in this study suggested that they have
posters in their department, that demonstrate how to perform several different muscle
strengthening exercises, which is a strong suggestion that this type of information is being
shared with sonographers. Several IPs said in relation to performing muscle strengthening

exercises:

“The posters have improved lately, with an actual person [demonstrating the exercises in a
photograph], rather than line drawings... [making them easier to follow] ...but it’s getting the

time to actually look at it”. [7/45-47]
This is an area where repeated suggestions were made on planning and scheduling a com-
pulsory time when sonographers must undertake their exercises which was suggested as be-

ing potentially beneficial. The participant below highlighted this well, suggesting:

“you feel so much better that you’ve done them [exercises] but it’s keeping it up”. [4/35-35]
Maintaining behaviours is clearly one of the major problems in combating WRMSD and per-
haps if departments could establish a routine that sonographers were able to stick to, where
they built “exercise time” into the working day improvements may take place. This feeling of
being restricted by the scheduling and pressures of the workload appears to be a phenome-
nal strain on the sonographer participants in this study. This is a potential area where further
research could take place to establish whether sonographers who perform regular muscle
strengthening exercises are perceived to acquire fewer injuries or physical pain or muscular
complaints than those who do not. Overall, exercises and maintaining muscle strength were

considered by some of the IPs but overall, more research is required to understand where
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changes in behaviour are required. Furthermore, more evidence-based strategies are still

needed to underpin the worth of such interventions.

The findings in this sub-section led the researcher to consider how the IPs located most of
their 'preventative' behaviours outside of the work environment. In short, 'work equals dam-
age, leisure equals prevention'. Any attribution to WRMSD came from work-related activity,
and not anything else. Finally, another aspect which was of interest to the researcher was
how the participants often seemed to constitute themselves as 'outliers' when doing exer-
cise; in short, through their descriptions they implied that the wider ‘profession’ is not ex-
actly fitness-oriented and thereby 'vulnerable' to WRMSD, but not necessarily including

themselves in this belief.

4.8 Summary

This chapter has evaluated superordinate theme one, through a critical narrative, and has
considered the key contextual concerns of sonographers through five subordinate themes in

turn, which encompass superordinate theme one. A summary of ST1 will be provided below.

Firstly, this chapter has highlighted the breadth of IP perspectives of WRMSD in terms of re-
inforcing the range of terminology used to identify the phenomenon (WRMSD), how it im-
pacts up on the individual and the nuances that surround such perspectives. Secondly, it has
explored how some of the IPs demonstrated resistance to being labelled as having a WRMSD
(despite acknowledging symptoms). Thirdly, IP participants’ vulnerability has been explored
in terms of how gender, power, strength, and resilience are perceived by the IPs. Further-
more, this theme encompassed the differences in experience that were derived from the
participant responses. Fourthly, sickness, pain, and the nuanced impact this appeared to

have on IP career and lifestyle were explored. Finally, the IPs’ overall health and fitness was
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considered including how this impacted their lifestyle overall and in terms of how they con-

trol these impacts to avoid the phenomenon of WRMSD.

The IPs often tended to build the experience of WRMSD from a more mechanical attribution,
through an interpersonal stage and finally into a cultural one (i.e., medical-social-structural).
The latter, of course, provides a nice segue into the next chapter which will explore superordi-
nate theme two, which focuses on the IPs’ cultural, professional, and environmental perspec-

tives of WRMSD.
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5 Findings and Discussion: Superordinate Theme Two, WRMSD and the Cultural, Profes-

sional and Environmental Perspectives of Sonographers

This chapter will evaluate the second superordinate theme, WRMSD and the Cultural, Professional

and Environmental Perspectives of Sonographers.

5.1 Introduction

‘WRMSD and the Cultural, Professional and Environmental Perspectives of Sonographers’
have emerged from the data analysis as the second superordinate theme and, although the
theme appears within all the interviews, this theme has presented itself in slightly different
ways from each interview participant (IP). To understand WRMSD in ultrasound practice it is
also important to understand what it means to be a sonographer, from a cultural, profes-
sional, and environmental perspective. The previous chapter formed the setting for what the
IPs were experiencing; this chapter will explore the IPs experiences further by looking at the
range of subordinate themes, which were attributed to superordinate theme ‘Cultural, Pro-
fessional and Environmental Perspectives of Sonographers’, with respect to each IP as out-

lined in Table 17:
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Superordinate Theme Two Subordinate themes from which Superordinate

Theme Two was developed

WRMSDs and the Cultural, Professional and Environ- [Sonographer Culture ‘it’s what we do’
mental Perspectives of Sonographers

Professional ‘this is our job’

‘The Best Images’

‘The Best Diagnosis’

Professional Codes?
Exasperation, Faceless Attribution and
Anxiety
Workaround

‘Cutting legitimate Corners’

Workload, Pressure and Stress

Physical Environmental Impact on Sonographers
(and experiences)

Table 17 Subordinate Themes Relating to Superordinate Theme Two, ‘WRMSDs and the
Cultural, Professional and Environmental Perspectives of Sonographers’

5.2 Sonographer Culture: ‘it’s what we do’

Sonographer culture emerged as a key subordinate theme within this second superordinate
theme. Firstly, it would seem prudent to refer to Chapter 1 of this thesis, which captured the
emergence of sonography as a clinical specialism or ‘profession’. It is widely accepted that
professional control over a specific field of work develops as minimum professional stand-
ards or competencies are developed for that area (Mitchell and Nightingale, 2019). Although
still not officially a recognised ‘profession’, sonography has developed as a niche area of
practice with sonographers utilising their own established training routes to develop special-
ised knowledge and skills, often drawing on skills from their own primary profession such as
radiography, nursing, midwifery, or other allied health professional background (Gibbs, 2011,
Gibbs and Hobbs, 2009). Mitchell and Nightingale (2019) explored how sonographers’

knowledge and expertise (which others lack) may be utilised to harness power and control,
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to maintain professional power, potentially creating a culture where resistance to change
thrives. They went on to evaluate how the current demand for sonographers’ skills and ex-
pertise in the current UK healthcare setting has potentially created a position of economic,
political, and professional power. This has consequently led to the emergence of a group of
professionals who are embedded in a particular work culture, which is focused on the prac-
tices handed down to them from the colleagues who trained them, making changing such

cultures difficult (Mitchell and Nightingale 2019).

In this study, the IPs implicitly alluded to the presence of such a culture in their interview re-

sponses; a couple of examples are given below:

“All I felt like | was doing for my last, well probably a couple of years in the NHS, was just go-
ing to work, scanning as many patients as we could fit in in a day and going home at the end
of it and there was nothing in between to sort of help to build the team up or support the

team, there’s just nothing there any more really”. [1/158-161]

“it was about stopping and thinking rather than just doing and we’re all on that kind of tread-

mill where we just do things automatically and we’re not aware of it” [8/31-32]
The quotations above are two examples where the IPs suggested they felt captured in their
own role, acknowledging little insight in terms of how they may break the cycle and escape
from that work culture. The term ‘treadmill’ was of particular interest, and this was inter-
preted as an ongoing cycle the IP perceived they could not deviate from. It provided a con-
text to start to underpin why the individuals may not place WRMSD prevention at the fore-
front.

“I didn’t like management’s attitude towards ultrasound and the waiting times. They were

very waiting times driven so it didn’t matter if we were going to breach we would be told on

Thursday, ‘we’ve got 30 patients, we’re going to breach, who’s working Saturday?’, and

someone would have to come in and do them. It wasn’t, ‘ok let it breach’, highlighting the

problem that there’s not enough staff, it would be, ‘no, we just don’t breach, just work

harder’ erm to the point where one of the lists we used to do was 16 general scans every 15

minutes in a row which was just ridiculous”. [7/62-68]
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“Yeah, the workload has gone up a lot and management do seem to be in utter fear of
breaching waiting times. In my old job we had 1 woman go off with breast cancer, 1 woman
would go off because her father was dying and there were no concessions to the workload or
the waiting time. It was expected that we would maintain the same level of input patient-
wise which didn’t cause animosity amongst the sonographers but there was the question why
we should be doing extra because people were off sick and it’s not their fault they’re off but
why do we have to work longer and harder for the same amount of money to make up for
them cos there’s no extra capacity, so if 1 person goes off there’s no back up plan, no man-
agement back up plan, they won’t get agency in, we still have to do the same volume of work

load”. [7/113-122]
It would also seem evident, from the data, that most sonographers originally entered their

vocation to help others, namely patients.

“Well | think the bottom line is people are here because of their vocation. That’s the bottom

line. You don’t want to not help people”. [5/194-195]
There are two perspectives within the quotation above. The phrase ‘their vocation’ is at-
tributed to the overall professional role. It is about the desire to help others. This was also
reinforced with the phrase ‘you don’t want to not help people’. The researcher has inter-
preted this to imply that the IP saw themselves as potentially ‘not’ helping patients if they

were to prioritise WRMSD prevention.

The IPs all tended to try to see matters from a patient perspective, who was prioritised

above themselves in all cases.

“Because the patient, yeah, you see obviously the clinical implications and you think if you

were that patient” [4/197-198]
“You feel you’re giving a little bit more to the patients’ experience” [7/290]
Consequently, it would seem, from the implicit nature of the role, what is missing within so-

nographer culture is a full appreciation from sonographers of the need to protect themselves
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from WRMSD. It is not a priority for sonographers who have either not experienced symp-

toms of WRMSD, or who have only experienced mild symptoms that quickly resolve.

Despite a broad awareness of the issues surrounding WRMSD, an unconscious desire to fol-
low or conform to the established culture which is being seen to be a good sonographer, is
evident from the IP responses. A potential reason for this, from the findings of this study, is
that sonographers become embedded in their own work culture (McGinnis, Guenther &
Wainwright, 2016) and consequently may not always fully appreciate or indeed be aware
what is happening to themselves, both physically and mentally, until they get symptoms of

WRMSD.

This sense of being captured by their role is highlighted here:

“I think we need a different perspective on it [WRMSD]. You can get blind to certain things
when you’re actually in the role yourself and you can’t possibly look beyond that’. That’s it,
why are you doing that and why are you doing that, and how come there’s so many of those,

and you just say, ‘well that’s what we do”. [5/225-228]
The IPs did not always fully articulate, in their responses, precisely what they are experienc-
ing both physically and mentally during their working day, in terms of WRMSD. IP5 alluded to
being questioned about the rationale for aspects of their role and attributed the questions to
‘well that’s what we do’. This would suggest a generalised acceptance of the present cultural

norms with no desire to change, which potentially impacts on themselves and WRMSD.

The cumulative nature of WRMSD was discussed in the literature review and this has led the
researcher to consider whether the gradual chronic nature of the phenomenon means that a
sonographer’s ability to cope with pain and discomfort slowly evolves during their daily work
over a long period of time. This leads one to consider the distinct differences, when having

analysed the data, between the unsaid and the unknown.
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The presence of a ‘sonographer culture’, and given the IP responses above, would suggest to
some extent sonographers are conforming? to their role and their professional culture with-
out question. From the evidence presented, patients are disadvantaged because of sonog-
rapher shortages, from staff sickness absence (including from WRMSD) (Gibbs and Young,
2009, Gibbs and Edwards, 2012). Worryingly, the IPs did not foreground this in their re-
sponses, suggesting they may not be considering the ‘bigger picture’ in terms of how culture
and practices need to change to protect themselves, from WRMSD, which in the longer term

may have a significant impact upon patients.

The present situation in ultrasound, based on the literature and on the findings from the in-
terview data analysis, has been interpreted as reflecting a culture of potentially dangerous
pain acceptance on the part of sonographers. This concept has previously been observed
within the field of sports psychology (Weinberg, Vernau & Horn, 2013), although in the con-
text of the participants involved in this study, it is most probably driven by altruistic motives
rather than egotistical ones. While the latter is more conspicuous in sport, the former ap-

pears to be more probable in the field of sonography.

An example is provided below where one of the IPs tried to explain this sense of pressure,

based fundamentally on altruism:

“Because the patient, yeah, you see obviously the clinical implications and you think if you
were that patient you wouldn’t want to be waiting for a scan and | guess not being perceived
to be awkward to the clinician or you’re not causing or thinking “I’ll say no” and then some-

body else will say “Yeah”., so that sort of pressure”. [4/190-200]

3 Further detail on conformism can be found in Shepherd and Stephens (2010), Bendassolli (2017) L6-
nnqgvist (2009) and Pelton (2002).
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“Increasing demand, increasing pressure, everybody wants it now, they’re target driven. So
we can have peaks and troughs now, you know, we can have stress where everybody is run-

ning round because there’s a lot of patients breaching”. [2/100-102]
Resonance was found in terms of cultures of institutionalisation and conformism from other
professional fields including Shepherd and Stephens (2010), Bendassolli (2017), Lonngvist
(2009) and Pelton (2002) who noted a strong tendency of healthcare workers to prioritise
patients above themselves. It is therefore difficult to criticise sonographers for their actions,
which are increasing their own risk of WRMSD; they are motivated by ‘doing good’ and ‘put-
ting the patient first’. This has been a mainstay in many health care professional roles and
such feelings are conversant with wider professional fields (Shepherd and Stephens 2010;
Bendassolli 2017; Lénnqvist 2009; Pelton 2002). There are several nuanced strands to sonog-
rapher culture, which include professional pride (in terms of patient care, the technicalities
of the role, professional expectations, and requirements) as well as other pressures and re-
qguirements which appear to potentially inhibit sonographers from considering the implica-

tions of WRMSD.

5.2.1 Professional Pride - ‘this is our job’!

The next subordinate theme which emerged was ‘professional pride - ‘this is our job,” which
was a significant aspect of sonographers’ culture. Demonstrated in the IP responses is pride
and protectionism of their professional role, which has consequently been interpreted as one
of the reasons why the IPs talked of putting the patient first, above protecting themselves

from the associated risks of WRMSD.

The following quotation illustrated the sense of professional pride, which IP6 felt about their

role:
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“Yeah because in true sonographer style, you still try your hardest to get decent images so all
you do is push harder and obviously you’re putting more pressure on your shoulder”. [6/80-

82]
When questioned further, regarding the phrase “true sonographer style” IP6 explained the

context.

“I just think that we all have pride in our work and that we don’t like to be defeated. This is
our job so a radiologist will always say, ‘go for a CT, go for MR’, but we don’t have that to fall

back on. This is our job, scanning”. [6/83-87]
When compared to the established WRMSD prevention strategies, the IPs seemed to priori-
tise what they perceived to be the fundamental elements of their job, performing the scan,
making the diagnosis, looking after the patient. This would suggest sonographers in general
may fear what they perceive as professional failure, which is inferred through the IP inter-
views. Achieving the “best results” from the scan, the “best images”, the “best diagnosis”,
seemed to be paramount for the participants, even when there were legitimate technical
challenges present which posed genuine limitations to ultrasound as an imaging modality.
Consequently, although referring the patient to an alternative imaging modality, where ul-
trasound was not proving effective in answering the clinical question, is accepted practice,
the participants saw this to some extent as personal failure. The desire to be seen as a good
sonographer would seem to significantly outweigh the need to consider the real risk of ac-
quiring WRMSD. It is accepted in medical imaging, that different imaging modalities are bet-
ter suited to imaging certain anatomical areas, and indeed answering certain clinical ques-
tions. Some examples from the interviews were presented, which highlighted these feelings,
attributed to a sense of ‘“failure’ from some participants when they acknowledged being una-
ble to acquire certain clinical detail, which they considered should have been achievable
from a particular examination. This seemed to be an issue particularly when the IPs dis-

cussed the challenges of scanning patients with a high body mass index (BMI).
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High BMI is one of the factors which affects the quality of the image in ultrasound imaging,
although attempts to assuage the impact of this often requires more physical exertion on the
sonographer’s part, potentially increasing their associated risk of WRMSD (Bolton and Cox,

2015, Waring, et al., 2018).

“You feel you’ve got to really strive to get the best images that you can. Although you’re
qualifying that in your report, ‘image is degraded’, but you still try your hardest, put more

pressure on than you should do. [6/89-91]
Again, a sense of altruism was seen here. An upshot of this was to recurrently “take one for
the team” and work through excessive pain, even when this would likely result in greater

prospective physical damage (Bolton, Booth, and Miller, 2018).

The next subordinate theme will explore the IPs’ determination to produce the ‘best images’

above considering WRMSD prevention.

5.2.2 ‘The best Images’

One of the key cultural issues surrounding the sonographers, reported by the IPs who took
part in this study, was the fixation on obtaining the best quality imaging in their role. The in-
terviews demonstrated a sense of dilemma amongst the IP’s and in one sense the ‘best im-
aging’ is seen to take precedence above WRMSD prevention as well as personal health and
well-being of each sonographer. Some examples from the interviews below outline the IPs
perspectives of their individual position as a sonographer and WRMSD prevention.

“Well as a sonographer you have to produce best image at the diagnostic route and then you

try and do your best but | think | feel recently that you have to look after yourself and you

have to sort of say, “Well I’'ve done my best and that’s it”, you know, and not carry on, and

you have to have a limit on the time”. [3/104-107]

“Yeah, they need to understand the limitations of ultrasound. | know there are articles out
there about it but | think they still think we are miracle workers sometimes. If in doubt, send

them for a scan”. [7/406-408]
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Similarities were found in the field of social work, where it was seen that there was a ‘com-

mon-sense ideology’ to act for the needs of others (Weinberg, 2014)%.

5.2.3 ‘The Best Diagnosis’

Not only was the ‘best imaging’ seen as significant, but this also crucially needed to lead to
‘best diagnoses’. The IPs seemed culturally bound to deliver on providing an accurate diagno-

sis for the patient, and the referrer:

“I mean, I’'m small, and if you’re scanning big patients and you have to put pressure and obvi-
ously you have to go round the abdomen to look at the left side and if you do patients on trol-

ley beds and that has an effect on it [getting the best diagnosis] as well. [3/200-202]
The quotation above demonstrated some culturally embedded professional reasons as to
why some of the IPs may strive to achieve the best imaging and the best diagnosis, and in-
deed why this is ranked professionally more important to the IPs than their own health and
safety, in relation to WRMSD. Clearly, the patient, the imaging and the diagnosis are seen as
fundamental to the role which is also embedded in many of the professional codes of con-
duct, which those sonographers who are registered under another professional field, such as
radiographers, are duty bound to adhere to. The work of Mitchell and Nightingale (2019) fur-
ther supported this concept and suggested that professional culture, in sonography, is often
resistant to change because it is built on tradition. Furthermore, they went on to say that so-
nographers maintain power and control through a complex clinical competence matrix,

which fuels professional pride and protectionism.

4 To improve the narrative flow, this will be explored further in Chapter 6 of this thesis, as there are
links with Ideological Dilemmas here.
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There is evidence to suggest that sonographers adhere to cultural norms, which have already
been foregrounded in this study, and one of those norms is putting the patient at the fore
front of everything they do in their role. When asked about the challenges faced in prevent-

ing WRMSD, some examples from the interviews are provided below:

“I think it [WRMSD] is a major issue. | think it’s difficult because like | say in a lot of the cases
we are squeezing patients into slots where we shouldn’t really be doing it but the emphasis is
on the individual at that point in time to scan that patient or not or whether you want to,
whether you’re prepared to put your foot to that person who is asking for that scan or you
know that that’s really going to change the clinical management of that patient, you’re not

going to say ‘no’”. [5/55-59]

“I think it’s tricky because you can say this scan requires 20 minutes, this scan requires what-
ever but it is always going to be down to that individual sonographer who has somebody
knocking on their door saying, “This patient really needs a scan or they can’t come back for
whatever reason” whether it’s a clinical reason why they need the scan that day or whether
it’s a convenience reason, you’re always going to have that, so | don’t really see how you get

round that”. [4/217-222]

“I think so. | just think it’s the awkward positions you get in and it’s not only that, it’s the con-
stant pressure you need to put on things like arteries and veins, you can’t take the pressure

off. Don’t get me wrong, some abdos are difficult as you know, but you tend not get a row of
those, you’d be unlucky, but you can definitely get a run of difficult vascular cases, and some-

times the beds”. [5/246-250]
The issues, illustrated within the above quotations, are concerning because they may even-
tually lead to more cumulative WRMSD problems, as well as further challenges for sonog-
raphers to face within their roles (Bolton and Cox, 2015; Gibbs and Edwards, 2011). There

seems to be a cycle, which has been highlighted in the diagram below [Figure 27].
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Figure 18 Diagrammatical Representation of how Sonographer Culture and the Challenges
of the Role Inter-relate

The cycle above demonstrates increases in the levels of pressure felt by the IPs, which could
further impact on their ability to consider WRMSD, and measures to reduce the risk, along-

side other relevant tasks within their role.

The next section will explore the pressures faced by the IPs further, particularly in terms of
how this pressure has impacted upon their lived experiences of WRMSD. It will also explore
how experiencing feelings of exasperation, faceless attribution and anxiety is significant in
terms of WRMSD and how this has emerged as a further subordinate theme, linked to sonog-

rapher culture.

5.3 Exasperation, Faceless Attribution and Anxiety

As a professional group, there was a generalised theme running through the interviews

(n=9), faceless attribution, almost 'shouting at the heavens'. This section also speaks more to

234



experiencing feelings of exasperation. The participants needed to blame someone, but they
either did not know who to blame, or simply would not name them even in an interview
where the data will be redacted of proper names. What did emerge was the elusive ‘they’
are to blame, suggesting that the IPs did not have the power or the control to challenge the
phenomenon. This resulted in a strong feeling from the IPs (n=5) that there remains a lack of
management support locally for themselves, and from ‘the profession’ as a whole, particu-
larly in terms of WRMSD prevention. ‘They’ were primarily seen to be imposing the pressure
on the sonographers.

“cos | choose to maintain my hour’s lunch sometimes they’ll book me something in my lunch

so it’ll mean that unexpectedly | don’t get that”. [4/33-34]

“All day Saturday at the moment and then they want someone to cover Sunday in-patients as

well”. [6/56-57]

“Increasing demand, increasing pressure, everybody wants it now, they’re target driven. So
we can have peaks and troughs now, you know, we can have stress where everybody is run-

ning round because there’s a lot of patients breaching”. [2/100-102]
There was a perception of cascading levels of stress, a pervasive theme from the IPs, poten-
tially arising because of pressure from managers, cascading down to the IPs, as sonog-
raphers, in terms of targets and workload contribution, and distribution. These findings are
pertaining to similar examples given in Mawson, Miller, and Booth, (2021), and Waring et al.,
(2018). This theme was important here, as it emphasised the impact of other people's stress
(as second-hand problems). Further exploration is required around power relationships and
workplace pressure and specifically in terms of how this relates to sonographer lived experi-
ence, in future studies. Many of the participants made mention of the pronoun ‘they’ but it
was never actually articulated exactly who ‘they’ were. The researcher interpreted ‘they’ as
being ‘the establishment’, ‘the NHS’, ‘the radiology managers’, ‘the government’, an um-

brella term relating to numerous groups or individuals, but not themselves (the IPs). It was
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used as an attribution to the phenomenon, without any actual premise to substantiate this.
The researcher has understood the term ‘they’ to be a collective pronoun related to those

who the IPs felt were affecting the status-quo.

The participants did not always seem to be looking at the entire picture, including the politi-
cal climate, in terms of why their own lived experience of their role was as it was. The IPs
seemed to see their overall situation as one which was imposed upon them from someone in
a perceived higher authority. Many of the IPs also seemed to allude to ‘they’ as beingin a
position of power over them, and one which can miraculously ‘solve’ the dilemma of
WRMSD. The participants did not consider themselves as part of the cause, or indeed the so-
lution, to the phenomenon that is WRMSD. The IPs instead were embedded in their own
working culture, their individual ultrasound rooms, often spending many hours a day just
with the patients and perhaps a support worker, often only seeing fellow sonographers dur-
ing their lunch time or break periods. The encapsulation of the true isolation felt by sonog-
raphers, the way in which ultrasound services are managed, lends itself to the development
of these feelings, potentially exasperating sonographers' feelings of isolation and therefore
opening opportunities of vulnerability, in turn creating ‘a perfect storm’ for WRMSD to de-
velop more frequently, as one participant phrased it. Furthermore, the phenomenon seemed
to be expected to get worse for those with existing work-related conditions (Waring et al.,

2018; Mawson, Miller and Booth, 2021).

“I think it’s no one thing, it’s no way one thing, it’s definitely a combination of factors and if
those factors come together, it’s a ‘perfect storm’, particular time it will impact on someone.
For example, you get a small person doing a very heavy list on very heavy people or awkward

people, or not even loads of people, you might get two or three in a row”. [5/240-243]
‘The perfect storm’ suggested changes needed to be made across established sonographer

culture. One might also consider whether this is, from the IPs’ experience, purely a manage-
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ment issue, or a fully embedded culture within sonographers that needs to be better under-
stood. Although beyond the scope of this study, challenges exist in terms of initiating poten-
tial changes of established behaviours among sonographers and there are several studies in-
cluding Nieuwenhuijsen et al (2004) who acknowledged that changing behaviours is a diffi-

cult process and advocated further research in this area.

Sevens and Reeves (2019) found that most sonographers, in their study on professional pro-
tectionism, detached themselves from the notion of taking sonography forward and instead
had, what they perceived as, a ‘laissez-faire’ attitude. This attitude similarly reflected find-
ings from this study with IPs looking for others, not themselves, to solve the issues surround-
ing WRMSD. Several participants discussed a lack of control in relation to WRMSD avoidance
and personal feelings of helplessness in terms of the phenomenon being imposed up on
them. The participants implied a ‘top down’ approach, where a metaphorical ‘they’ are im-
posing the issues of WRMSD onto sonographers, which ultimately meant that the sonog-
raphers who took part in this study did not feel a personal sense of control when managing
their own workload, and consequently their perspective of WRMSD was affected. Some ex-

amples are provided below which demonstrated this.

IP8 articulated the situation well:

“I think as a profession we probably need to be thinking more about looking after each other

and looking after ourselves”. [8/374-375]
Overall, the IPs showed some awareness of the need to take some control over the issues re-
lated to WRMSD, although there remained very much a cultural tendency to expect some-
one else to sort out the issue. This is a significant point, because without some collective ac-

tion, the challenges of WRMSD cannot be overcome successfully.
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5.4 Workaround

The term ‘workaround’ originates from the information technology (IT) field, although it has
become more commonplace in the healthcare setting in the last decade, given the complexi-
ties and peculiarities of several roles in this field (Halbeslaben, 2010). The types of work in
the healthcare setting are hugely heterogeneous and range from highly structured and safe
practices to irregular, demanding, sporadic and potentially harmful activity (Mansour and
Tremblay, 2018). Wheeler et al. (2012), discussed the emergence of workaround activity and
attributed this to the complexity of roles and culture within the healthcare setting. Further-
more, they went on to suggest that “employees develop inconsistent and idiosyncratic work
patterns which they believe increase their performance and patient safety” (p.547). Debono
et al. (2013) suggested there are four reasons that provoke workaround behaviours, factors
which they perceived to compromise patient care, factors which are not in the best interest
of the patient, factors which make their job more difficult, or longer, to perform and factors

which threaten professional relationships.

There are some conflicting views on the concept of workaround, for example, such activities
can be seen to speed up processes and make them seem more efficient, allowing profession-
als to navigate complex rules or processes (Berlinger, 2016). For example, in this study, IP5
talked of the pressures of workload and the desire to not let patients down which conse-

qguently led to them not having the time to consider WRMSD prevention strategies.

“Yeah, and you tend to work round a lot of the in-patients and vascular patients particularly
vascular cos you have to work round them rather than getting yourself in that perfect position

[to avoid WRMSD] otherwise you wouldn’t be able to do the scan”. [5/254-256]
As a result of workaround, a further subordinate theme emerged surrounding the sense that
sonographers may ‘cut legitimate corners’ in their roles, which may increase their risk of

WRMSD, but not affect the patient.
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5.4.1 Cutting Legitimate Corners

This sub-section will explore how the IPs discussed ‘cutting legitimate corners’ as part of the
concept of workaround activity, which is another potential risk of WRMSD embedded in so-

nographer culture.

Workaround activity is one of the risks and practices ‘essentially cutting legitimate corners’
(but only in relation to WRMSD prevention for the sonographer, and not in any way compro-
mising the quality of the examination). The concept of ‘workaround’ has therefore poten-
tially developed in the world of sonographers. Workaround has already been considered in
other healthcare fields; for example, Halbesleben (2010) examined “workaround” as a pre-
dictor of occupational injury amongst the nursing profession. He suggested that employees
adopt unsafe, “speed-up” strategies that allow them to complete their task more quickly to

|II

achieve their “goal” or an end in their work/task, or to finish more quickly. In doing this, any
safer practices that may benefit the employee, may often be ignored completely. Sonog-
raphers, therefore, may be putting themselves at increased risk of WRMSD by adopting a
poor work style including missing rest breaks, working in pain, and rushing ahead without
considering safe body postures all to complete tasks in a timely fashion (van den Heuvel et

al., 2007). Some examples are provided from the participant interviews below, who were

asked about implementing WRMSD prevention strategies:

“Sometimes | do [consider WRMSD prevention when scanning patients]. If I’'ve got a day
where it’s nice and relaxed and I’m on top of the list, I’ll stop and think, and one strategy | use,
which | find successful, whether it’s a proper strategy or not, is I like to stand up on certain

types of scans. | think that’s really helpful”. [5/129-131]

“and so then you’ve got the backlog and then you’ve got the pressure that comes off that and
you’re still trying to teach, so | think getting them seated comfortably and patient positioning,

you actually don’t have time for it”. [6/295-297]
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[When asked about WRMSD prevention strategies] “So the workload of obstetrics has gone
up and then additionally to that is the expectation that because the clinics are on at a set time
we have to scan all those patients in the clinic times, so they end up getting squeezed in”

[4/68-70]
From the interviews, the IPs suggested that as workload and pressure increased, fatigue or
exhaustion set in, and consequently they started to adopt “riskier”, or “workaround”, behav-
iours, which meant they are more likely to cause personal injury to themselves. This is also

embedded in sonographer culture in section 5.2.

'Time' is also an essential feature of all working cultures; it is the ‘root of being busy’ (i.e.,
'time is full') (Aldrich and Aldrich, 2017) and it is therefore seen as a significant factor for the
IPs in this study. WRMSD would appear to be given the lowest level of priority compared to

performance of the scan and patient care, and throughput.

“I think, yes, there does need to be some variety like there is in vascular where if you got 2
complex legs you were given a lot more time etc, than 2 varicose veins on somebody who had
not had surgery before and it’s got to work like that. Erm er []l think gynaecological examina-
tions these days, in order to get an accurate examination, the majority of us will do a TV scan
which adds time to the examination and so | think the days of an abdomen and pelvis being fit

in a 15 minute slot should be well gone really”. [9/204-209]

“You regularly worked through the afternoon break because a patient would be found that

needed a [scan]” [7/53-54]

“I think you’ll find in every department there’s some sonographers just naturally get stressed
a lot easier than other sonographers. Some sonographers have a very laid-back attitude to-
wards it, they just get on with their lists, whatever is chucked at them they’ll just chug right
through it, other sonographers, the more that’s thrown at them the more stressed they get.

My last job did have quite an ageing [sonographer] population, | would say”. [7/378-382]

“We try and move around, if you will, so that nobody is — for the purpose of booking we have
set rooms, so because we have booking teams now who book the workload, it’s easier for
them to book a list of 20 fetal anatomies, a list of dates and growth, so what we try and do is
rotate the staff round so they spend half a day in each so that you’re not doing the high im-

pact stuff over and over again”. [2/51-55]

240



“I think the general team base has been too small because we haven’t had capacity to backfill
sickness and absence or holidays or anything like that, and | think that’s an issue everywhere
that once you’ve got the sonographer in there scanning there isn’t any sonographer that’s
walking round that’s not really doing anything. So therefore, unlike radiography you don’t
have somebody to pull from another department to backfill what you’ve got, and by the time
you’ve got those short-term issues, you’ve got all these patients and it’s what you do with

them, isn’t it?” [2/181-188]
A number of studies, from wider fields, highlighted links between time pressures, leading to

‘cutting corners’ and productivity losses, e.g., Ruppanner et al. (2018).

5.5 WRMSD, Workload Pressures and Stress

From the interviews, all (n=9) IPs referred to various ways in which they perceived a certain
degree of ‘pressure’, related to their own interpretation, and lived experiences, of their role.
Furthermore, they explained how this has impacted on them personally and as a sonographer

and in terms of their experiences or perception of WRMSD.

5.5.1 The Pressure ‘is just ridiculous’.

Throughout the interviews several adjectives and metaphorical expressions were used to de-
fine the pressures of the IPs’ role. The perception of pressure, and how it potentially im-
pacted on the IPs, in terms of WRMSD, varied across the sample. Examples are provided be-
low.

“I do think the stress levels have risen. | think over the last 10 years they’ve shot through the

roof if I’'m being honest because everything’s been changed: the targets and the pressures

we’ve been put under have changed the working environment from when | trained”. [5/58-62]

“Partly targets cos there’s the breach waiting list target to get — | don’t know how much it
costs but it must be a huge amount if they’re breaching, they find money for agency staff,
they find money to pay staff overtime, so it must be a lot. |think it’s massive the waiting time

targets and the increase in complaints”. [6/65-68]
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“Not generally, just — | suppose it depends day-to-day really. You can have a stressful day.
Other things can affect it like obviously if appointments haven’t been booked properly, that’s
quite frustrating”. [4/27-29]

“Time management and being given enough support to manage it, to cope with the workload
because the workload can be quite heavy with vascular and you have loads of wards and they

can be chairs, trolleys and you have nobody to turn to”. [3/39-41]

“The workload has increased, it’s more like a conveyor belt, you’re having to rush through.
Also, the population has increased in size, there’s a lot more obesity and that has an effect in

all areas of obstetrics”. [3/99-101]

However, most IP’s (n=7), owing to the general feeling of “pressures of workload”, attributed
prioritising getting through their scan list, and consequently adopting suboptimal postures
and scan techniques, which they suggested places them at increased risk of acquiring a
WRMSD, which is also highlighted in previous studies (Bolton & Cox, 2015; Morton & Delf
2008; Evans et al., 2010). Perceived levels of stress, caused by the sense of pressure within
their roles, were again attributed to the acquisition of WRMSD by some IPs (n=6). The per-
ception of exhuming pressure on individuals has also been reported to result in individuals
prioritising, and therefore dealing with matters they perceive at that moment to be the most

important.

“I do think the stress levels have risen. | think over the last 10 years they’ve shot through the
roof if I’'m being honest because everything’s been changed: the targets and the pressures
we’ve been put under have changed the working environment from when | trained. And the
situation we’ve got as well, the build of the department and how it’s laid out, we’re isolated

from the main radiology department”. [2/201-205]
Levels of stress within a role is conversant with emerging themes in wider studies and the
causative factors affiliated with the acquisition of WRMSD (Mawson, Miller, and Booth,
2021). The perception of increased stress and pressure on individuals tends to lead employ-

ees to prioritise what they perceive to be the most important, critical aspect of their role,
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which is generally ‘getting the work done’ (Debono, et al., 2013). Montgomery et al. (2019)
explained how stressors within healthcare professionals’ roles lead to burnout. Interestingly,
they suggest often, this may not lead to a reduction in job performance, rather ‘performance
protection’ measures instead, which are initiated and perceived to be high priority tasks
which are then preserved. For sonographers, priority is given to ensuring the scan is per-
formed, and reported upon, to a high standard and finally the referrer gets the appropriate

answer to their clinical question for the examination requested.

“I do think the stress levels have risen. | think over the last 10 years they’ve shot through the
roof if I’'m being honest because everything’s been changed: the targets and the pressures
we’ve been put under have changed the working environment from when | trained”. [2/34-

36]
Provided professional expectations were being met, the IPs tended to be satisfied they had
effectively carried out the required duties of their role. Consequently, WRMSD was inter-
preted as being a ‘low priority’ issue and was subsequently either forgotten or ignored. The-
oretically, the IPs attributed few professional consequences to ignoring WRMSD prevention
strategies in terms of the ‘here and now’. There was a sense that no-one would ever check if
they carried out the scan in a manner deemed to be safe for themselves in terms of WRMSD

prevention, and as a result there would be no immediate consequence.

“Yes definitely [] | think you can relate it back to any time that you’re stressed. For example,
when you’re in the car and you’re a little bit stressed, you tend to be more tense overall, so |
think it is, and | think the other side of that is the length of time that you have to perform a
scan now. Again, it used to be quite standard to have 20-30 minutes for any scan but that
has, in some places, halved, even less now. So again, yes definitely stress would to me has an

impact”. [1/45-50]

“Yes, I’'m sure that would aggravate it but | think because if you are stressed already I’'m sure

that has a detrimental effect” [3/195-196]

“[W]e don’t tend to have time to all sit together and get rid of the stress so it just sort of

builds up. All | felt like | was doing for my last, well probably a couple of years in the NHS, was
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just going to work, scanning as many patients as we could fit in in a day and going home at
the end of it and there was nothing in between to sort of help to build the team up or support

the team, there’s just nothing there any more really”. [1/157-161]
Furthermore, without investment in addressing the sonographer shortage at national level,
sonographers will continue to struggle to meet service needs and demands because of staff-
ing shortages whilst continuing to experience the feelings of physical and mental stress and

anxiety which is thought to be fuelling their experience of, or risk of acquiring, a WRMSD.

Stress is just one aspect of sonographer culture, and to better understand the concept of
stress in the role, and how this is attributed to causation of WRMSD, the physical environ-

mental perspectives also need to be considered.

5.6 Physical Environmental Impact on Sonographers and WRMSD

This sub-section will explore the environmental impacts on sonographers and WRMSD. Con-
sideration also needs to be given to the impact of the relevant environmental factors on so-

nographers and WRMSD.

The physical environment was one of the key causes which sonographers have attributed to

acquiring WRMSD.

“There have been a couple of sonographers within my team who have suffered shoulder and
wrist injuries and have had to be seen by physios and wear the strapping on their wrists.
What I try and teach them is not to actually push patients’ tissue but lift it up and scan under-

neath it and get them to hold it up”. [2/110-113]

“I think you have to decide what contributes to it. | think there is different areas of it. | think
there are bits that might be just general ageing and there’s nothing to say that it might not be
an age-related skeletal problem. It may also be a fitness side of it. Are the people fit to do

the job that they’re doing cos it is quite a physical job, isn’t it really?” [2/267-270]

“[with vascular ultrasound] you have to put a lot of pressure on with your arm adducted and
it’s tiny, tiny movements over a longer period of time, so | think with abdominal you’re kind of
more gravity dependent but with vascular you do, you’re putting pressure upwards, so you’re

getting the pressure going back up to the neck and shoulder...You’re on the floor, you’re on
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your knees, your patient is on the steps, patients will quite often faint as well or albeit poorer

quality of patient ...” [6/124-133].

“Well, we do try and monitor workload | think a bit more, but you’re always still put under

pressure with extras coming in, aren’t you, that are urgent”. [2/162-163]

“I mean | remember when | first started if somebody went off on maternity leave you would
have somebody brought in for however many weeks they were off as a maternity cover. You
don’t tend to cover for people being off on maternity leave, you see there’s a shortage of so-
nographers which is a national disaster at the moment unfortunately so not only are you hav-
ing issues with people going off on long-term sick, because of the extra stresses associated
with the job, people going off on maternity leave and there’s no cover for this obviously, and
on top of that you have retirements that haven’t been planned for, so overall yes staffing is-

sues are a big problem”. [1/138-146]
The quotations above highlighted a range of physical factors about the job which the IPs at-
tributed to causing WRMSD. Furthermore, to maintain high standards in their clinical roles,
the IPs tended to acknowledge a degree of neglect toward themselves, which they attributed
to physical environmental impacts, when scanning patients, prioritising the quality of the
scan, and often discounting any potential risks of WRMSD. Consequently, any WRMSD avoid-
ance strategies may be being ignored completely, highlighting a barrier for WRMSD avoid-

ance. One IP acknowledged this.

“I probably don’t pay enough attention [to WRMSD prevention] as | should do, especially in

busy periods, which | probably think is an issue for a lot of sonographers.” [5/21-22]

Another IP also suggested when asked why they feel sonographers do not do more to pro-

tect themselves from WRMSD:

“It’s a combination of things | feel [challenges of preventing WRMSD]. You don’t have to nec-
essarily be busy; it can be a difficult patient but also you’ve got issues with porters bringing
patients down at certain times so you might have what looks like a reasonable number but

that compresses the short time” [5/39-41]

245



Such occurrences may lead the sonographer to rush through a larger number of patients
over a shorter period of time, owing to organisational, and physical environmental, issues
beyond the sonographer’s personal control. As a consequence of this, WRMSD prevention
strategies may be overlooked; priority is instead given to getting the scan completed satis-

factorily.

The next sub-section will explore specifically how equipment design was felt by the IPs to af-
fect the physical environment in which they worked and consequently how this was seen to

contribute to WRMSD.

5.6.1 Poor equipment design

Equipment design was discussed by all IPs (n=9) in terms of its attribution to WRMSD. There
were mixed perspectives from the IPs, although discussions were raised regarding whether

ultrasound systems remain adequate in terms of ergonomic design.

“it’s definitely more ergonomically designed but | also feel that that’s never to me really been
the issue. The issue has been people using the design and | think that they provided an ergo-
nomically designed kit book. In quite a lot of places the staff don’t know how to get the best
of it and again with the time pressures, | don’t think people have given themselves time to get

themselves comfortable ... at all” [1/76-80]
“Ergonomic-wise | don’t think it’s too bad”. [4/54]

“I still don’t think manufacturers have hit the right target with that because some of the TVs
don’t move easily, do they? They go up and down and they don’t pull round, don’t move
never quite where you want them. So | still think manufacturers could do quite a bit more.

We have rise and fall beds, tilt and turn”. [2/86-91]

“I think that it would be quite useful actually having input because you can point the areas
that you know are having problems and that would be useful. You could have lighter equip-
ment, lighter probes, smaller [transducer] heads and things like that, all those sorts of things,

yeah”. [3/93-05]
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“[W]e had a training day for the Alexander Technique across the group. | got all the sonog-
raphers in on a Saturday for a full day and she went back to the skeleton and how we sit and
how we stand and she did a relaxation exercise in the gym and then she came to our work ar-
eas and sat with each sonographer and showed them how to sit and she recommended that
we get more saddle seats cos we had 2 but not everybody used them, but | think now they’ve
been trained or they’ve seen how it can work, people are more keen to get on the saddle

seats”. [2/123-129]

It was difficult to evaluate the IPs’ experiences of equipment in this type of study and this

highlighted an opportunity for further study in the future.

5.7 Summary

This chapter has evaluated superordinate theme two, through a critical narrative, and has
considered the key experiences of sonographers through five subordinate themes in turn,

which encompass superordinate theme two (ST2). A summary of ST2 will be provided below.

Firstly, this chapter has explored how the IPs experienced the cultural perspectives of their
role, and how this has directly impacted on their experiences of WRMSD. The professional
culture spoke to a generalised ‘pride in their professional role’ which overshone everything
else, in particular, considerations regarding WRMSD. Secondly, it considered the IPs’ sense of
exasperation, faceless attribution and anxiety related to WRMSD and the challenges faced in
carrying out their role. Thirdly, this chapter looked at the concept of ‘workaround’ and how
this featured as a significant justification, from the IPs’ experiences to avoid WRMSD preven-

tion strategies and ignore the phenomenon completely, at their own risk.

Fourthly, it evaluated the professional and environmental experiences of the IPs and
WRMSDs, particularly in terms of how workload and stress made their role evermore chal-
lenging. Finally, this chapter has considered the physical environment, and its impact on the
IPs. This chapter concluded by outlining how this was experienced by the IPs in terms of its

attribution to WRMSD.
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Consequently, there are significant ethical, and dilemmatic, considerations for sonographers
to make, which will be explored further in the next chapter, which will evaluate the ideologi-

cal dilemmas faced by sonographers in the context of WRMSD.
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6 Findings and Discussion: Superordinate Theme Three: Ideological Dilemmas

The previous chapter has explored WRMSD from the cultural, professional, and environmen-
tal perspectives of sonographers. Superordinate Theme 3 (ST3) describes a set of tendencies
that are very well illuminated by the concept of Ideological Dilemmas, which is why the the-
ory starts in this chapter, and not in the earlier findings and discussion Chapters 4 or 5. This
chapter aims to capture the progressive and developing nature of the role of the sonographer
in relation to the phenomenon, WRMSD, in terms of the dilemmas faced by the IPs within
their practice. It will also explore the complex nuances that exist surrounding these dilemmas,
as experienced by the IPs. This chapter will also recognise the participant experiences as be-
ing potentially unstable and fluid. See Table 18, section 6.2, for the related subordinate

themes and the prevalence of these across the interview participants.

Firstly, this chapter will provide a contextual account of what ideological dilemmas are, by
identifying the key features related to this concept, underpinned by examples from pertinent
healthcare related studies to demonstrate how this superordinate theme has emerged, and
most importantly how it has developed ‘roots’ within the healthcare setting. The second part

of this chapter will explore how ST3, related specifically to the IP interview findings.

6.1 Ideological Dilemmas (A Contextual Account)

The concept of the term dilemma is a complex and multifaceted one. It has origins in social
pre-conditions, based on moral reasoning and decision making, emerging from common-
sense ideology. IDs therefore include aspects of socially shared beliefs, which drive forward
individuals’ inherent dilemmatic and contradictory thinking (Seu, 2016). ‘Ideological dilem-
mas’ differ from the more commonly used notion of ‘ethical dilemmas,’ used in social work
and other healthcare settings, and Billig et al. (1988) have offered Ideological dilemmas as an

alternative concept, which operate as ‘taken-for-granted notions’ in society and are the pre-
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conditions of individual thought. By exploring an ideological dilemma, the social co-construc-
tion of one aspect of a worker’s identity as an ‘ethical’ individual will also be discussed. The
ideological dilemmas investigated, for this study, are that of subordination of the self, versus

self-care, a common theme transcending this study.

One of the key concepts that social scientists ask, regarding health beliefs, is not necessarily
about an individual’s concerns or feelings of the ‘moment’ but rather the more generalised
concerns to do with peoples’ general health, because it is these ideas which shape an individ-
ual’s experiences of a particular illness (Radley and Billig, 1996). Furthermore, they go on to
discuss how individuals construct their state of health over time, and when offering views on
the matter, they are making claims about themselves as either ‘more’ or ‘less’ ‘fit’ in specific

activities of their lived world (Radley and Billig, 1996).

Billig et al.’s (1988) notion of Ideological dilemmas, placed the individual as “richly embed-

III

ded in social contexts, and engaged in ‘internal and external’ ‘argumentative debate’ about
how to be or how to act” (p. 19). The sense of the term ‘dilemma’ has been developed by Bil-
lig et al. (1988) further than the basic concept of an individual’s choice between two or more
difficult options. The use of the concept of an ideological dilemma points to a greater inter-
est in the ‘moral and ideological complexities’ of a dilemma (p. 12), and in the social precon-
ditions which set the stage for dilemmas to exist. According to Billig et al. (1988), dilemmas
occur through ‘common-sense notions of value, community and suitable ways of behaving
that are socially and culturally imbedded and that are often conflicting and contradictory’
(p.28). Billig et al. (1988), however, moved further than the notion of a dilemma as being in-
dividually or socially situated to one that is deeply imbedded in the relevant culture through
the expression of language. Often the dilemma can be represented by proverbs or ‘well

known maxims’ (Billig et al., 1988, p. 14). For example, if a socially constructed group were to

discuss an element of risk taking, they may conclude their discussion with the well-known
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maxim ‘nothing ventured, nothing gained’. As can be seen with these examples, the dilem-

mas rest upon ‘socially shared images’ of each dilemmatic choice (Billig et al., 1988, p. 14).

This would suggest a dilemmatic tension may exist between values within a professional
community and ‘popular voice, and respect for forms of rationality’, that are understood to
be ‘contingent precisely upon an individual’s capacity to extricate themselves from the psy-
chological constraints of local community influence’ (Billig et al., 1988, p.96). According to
Billig et al., (1988), no one ‘maxim has the monopoly of common sense’ (p. 16) but rather the
maxims ‘collide in a way which on occasions necessitates difficult decisions’ (p. 16). The ways
in which maxims come into conflict with each other depend on the social context in which
they occur, meaning the dilemmas faced may be different from individual to individual (even

within the same professional context).

Similarly, ideological dilemmas therefore exist in relation to individual perspectives of health
and illness. For studies exploring experiences of a given illness, which may focus on certain
patient groups, on the surface it may seem to be a clear-cut response of ‘health’ or ‘ill’,
whereas these are far more nuanced. Healthy individuals may have much to say about their
experiences of illness whereas ‘the sick’ often want to show elements of ‘normality’ (Radley
and Billig, 1996). Ideological dilemmas become significantly apparent where issues of health
and illness are directly connected with places or situations of employment, and earning

money (Radley and Billig, 1996).

There are also nuanced differences between the concept of ‘ethical dilemma’ and ‘ideologi-
cal dilemma’ in that the former tends to relate to two or more perspectives, or actions,
which may be in direct conflict, usually with positive or negative consequences, where both
options can be defended as being ‘viable or appropriate’. Ideological dilemmas, on the other

hand, differ in that they tend to arise as ‘common sense’ within a particular group or com-
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munity and may not generally appear as immediately contradictory of one another (Wein-
berg, 2014). Some of these principles may be challenged by individuals themselves, but they
tend to be present within the wider professional field as well; they tend to be almost ‘taken

for granted notions’ for that group.

The next sub-section will explore how the concept of ideological dilemmas emerged from the
interview data, in this study specifically, and this will be explored through a critical narrative

as a holistic view of the research findings.

6.2 Ideological Dilemmas as an Interpretive and Holistic View of the Research Findings

In this sub-section the emergent, subordinate themes will be discussed through a critical nar-
rative in relation to literature. This section aims to provide a holistic and interpretive take on

the findings overall in terms of ideological dilemmas which have emerged as the third super-
ordinate theme which seems to embody most of the emergent and subordinate themes dis-

cussed in the previous chapter.

The relevant subordinate themes are illustrated in Table 18:
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Superordinate Theme Three

Subordinate themes from which Superordinate

Theme Three was developed

‘ldeological Dilemmas’, Sonographers and WRMSD

Practical Necessities of Scanning versus WRMSD
Prevention techniques

Acknowledging versus Denying WRMSD

Increasing Workloads versus Physical and Emo-
tional Pressure from the Job

Personal Needs of Sonographers versus Perceived
Imposed Pressures

Awareness of the Need to Change versus Compul-
sion to Carry On

Practical In-situ Judgement versus Experiential Eth-
ical Judgement

Increasing Workload versus Decreasing Resource

Table 18 Subordinate Themes Relating to Superordinate Theme Three, WRMSD and Ideo-

logical Dilemmas

The concept of ideological dilemmas has drawn interest from the researcher. From the inter-

views, one of the significant challenges in tackling the issues related to WRMSD is sonog-

raphers feeling torn between two or more emotions whilst carrying out their role (Radley &

Billig, 1996). The key ideological tensions evident in the findings pertained to those between

individuality and collectivity, and freedom and necessity. Evidence indicated that the partici-

pants often freely chose to work while injured, despite being aware of the prospective per-

sonal costs. In doing so, they underscored their own agency as professionals, and their own

commitment to a broader altruistic model that reinforced their identities as good healthcare

professionals.

Each subordinate theme will now be explored further. This exploration will encompass an as-

sessment of the theme, supported by selected verbatim quotations from the interview data.

This approach aims to illustrate the connections between the findings and the themes that
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emerged during the data analysis. Moreover, it will also investigate how these connections

align with the pertinent literature.

6.3 Practical Necessities of Scanning versus WRMSD Prevention Techniques

The practicalities of scanning would seem to be placed above WRMSD prevention techniques
in the daily role of sonographers. The level of importance sonographers place upon their pro-
fessional performance, demonstrated through how they perform each scan, is given prece-

dence above protecting themselves from WRMSD.

“I think the knowledge out there is getting more prevalent but it’s probably not as high up as
it should be. It could be increased a bit more. Erm Yeah, | just don’t think, it’s not that | don’t
think it’s important enough, | think people think there are more important things to worry

about”. [7/356-359]

“Yeah, and you tend to work round a lot of the in-patients and vascular patients particularly
vascular cos you have to work round them rather than getting yourself in that perfect position
otherwise you wouldn’t be able to do the scan. | think it’s important that education is im-
proved and increased and up to the training as a proper part of training, but I think that will
have limited success because unless you alter the intensity of the list and the type of popula-
tion, you’re not going to be able to address it fully. You are going to help it but you’re not

gonna address it. It’s never gonna work unless you can get some way of...”. [5/254-272]
From the interview data, emerging evidence has suggested that the participants felt torn be-
tween two or more emotions whilst carrying out their role. In the quotation below, the par-
ticipant may be aware of the risks of ‘pushing’ harder on the patient during a scan, they may
be aware of the increased WRMSD risk and struggling with the pressure to perform the scan
to a high standard and achieve the images they required, alongside the pressure on their

body from having to struggle to press too hard (Radley & Billig, 1996).
“Yeah, | think the problem is with students, they get so focussed on [the job], they just get en-
grossed in what they’re doing. It’s either concentrating on what they’re looking at or what

the machine’s doing or talking to the patient and then eventually trying to do all those to-

gether”. [8/202-204]

254



“Oh, I think definitely the twisting and squeezing, you know, from augmenting the leg and
also, yes, definitely. Erm | think like the nuchal translucency I’'ve spent my time looking at iliac
arteries and maybe iliac veins for DVT and you get some really solid people and obviously as

people are getting bigger and bigger as we know, it gets harder and harder”. [9/143-144]

“[SJomebody mentioned to me very, very recently and made me think hard is that | like [re-
moved for anonymity] machines and I've worked a lot with [removed for anonymity] ma-
chines and they’ve all had sliding keyboards which slide out and the only way you can operate
them is to have them nearly, well they’re on your lap, it’s the only way you can operate really,
and without thinking about it the angle of your neck to look down at the keyboard, you can’t
glance down at a keyboard that is actually literally on your knee, your eyes and your neck in
order to see what you’re doing have got to be in a funny position and so that’s one thing that

I’ve been thinking about recently as to maybe something that”. [9/160-168]
Targeting strategies for implementing ergonomic interventions is perhaps what is seen as the
‘obvious’ when attempting to assuage the impact of WRMSD, however gaining the ac-
ceptance from employees toward new ways of working would appear to be more challeng-
ing. To tackle these issues, detailed observation is needed to fully appreciate the nuanced
dilemmas faced by employees to understand how they might be torn between several con-
siderations to appreciate why employees may not always follow guidance provided for limit-
ing the associated risks of WRMSD (Haslam, 2002). Furthermore, Haslam (2002) evaluated
the challenges faced in bringing about favourable ergonomic changes and concluded that the
actions of individuals are generally shaped by their knowledge, abilities, habits, and desires.
Consequently, to break down the barriers caused by the ideological dilemmas experienced
by the IPs in this study, a willingness to adopt new strategies of working is needed. This may
include sonographers developing new methods of performing some ultrasound examina-
tions, and advances and further developments in training (particularly regarding behavioural

change) to develop a more reformed sonographer work culture.

“They [Occupational Health] just had a general broad base of knowledge of how to prevent
injuries at work but not specific to ultrasound and they should maybe have a link person with

ultrasound who understands how we scan, how we have to scan and if | hear once more
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someone say when you have a big patient, ‘well just don’t push’. It’s like, well yes that’s great

but then you don’t get the diagnosis. Well, you don’t.” [7/164-168]
This IP seemed to show a sense of frustration, given the dilemma they faced. Their frustra-
tion was evident where they said ‘if | hear once more’ which was interpreted as having been
given an unachievable suggestion for a strategy for avoiding WRMSD, which in turn made
achieving the required imaging impossible. There was a sense they felt there was no reason-

able solution to the dilemma.

Reflexive Point

Through the reflexive process | acknowledge that knowing whether or not the IPs were
indeed feeling a ‘sense of frustration’ is open to question and perhaps a missed oppor-
tunity at the time of interviewing for not having explored this perspective further. How-
ever, | was able to revisit the audio recording of the interview during the analytical pro-
cess to better appreciate meaning, and this led me to draw a conclusion from that to in-

form my interpretation.

The ideological dilemmas superordinate theme, which has emerged from the findings of this
study, had a rather different stance. Rather than attempting to only judge participant opin-
ion according to its informational content, the ideological dilemmas approach focused in-
stead on the study of sonographers’ functional practices, through the lens of the IPs. This
was achieved by exploring the ways in which ordinary sonographers, the IPs, reasoned about
the concept of WRMSD in practice, how this reasoning transcended throughout their profes-
sional roles, and how it affected overall processes in everyday life by drawing upon general

ideological resources presented.
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6.4 Acknowledging versus Denying WRMSD (being ill versus not being ill)

The fundamental challenge sonographers face is juggling the multifaceted experiences they
share of their professional role, which generally includes putting the patient first, against
protecting themselves, and their colleagues, from WRMSD. The ideological dilemmas out-
lined henceforth all generally act as a barrier for sonographers in terms of prioritising the
prevention of WRMSD.
“I really don’t know for definite | mean [] When you look at the research there are so many
who have an injury. If you’re talking 89-92% who have had an injury, | know there’s bias in all
the articles because it’s often people who have had an injury that respond, and even the arti-
cle that said we found lots of people who don’t have injuries, when you look at it actually
there are quite a few of those did have an injury but then they found a way to overcome that,

and | know quite a lot of people who have had an injury at some point, realised it was work-

related injury, did something about it and then it’s gone”. [8/313-319]

The concept of even acknowledging whether the IPs considered themselves to have a
WRMSD was a significant dilemma. It was noteworthy, and already considered, that those
with an existing WRMSD are more likely to take part in any research regarding the phenome-
non. The next quotations highlighted the invisible nature of the phenomenon, and the fact
sonographers may feel afraid to ‘admit’ to having symptoms through fear of not being be-
lieved. This relates to Radley and Billig (1996)’s concept of how individuals relate to health
and illness in terms of how others see health and illness and the nuanced perspectives which

emerged, especially when related to positions of employment (income).

“Yes, | think you’ve still got some who just think it’s in people’s heads in the same way that
some doctors think it’s in people’s heads in the same way that some people think dyslexia is
not a real thing. | do think there’s a problem with individual perceptions, but there’s also the
issue that you can’t see injuries sometimes. If you’ve no swelling and no redness [] there’s
nothing visible, and | must admit | did at one point think | was going mad [] cos there were no

signs”. [8/330-340]

“I mean in hindsight I definitely do know it was work at the time because at the weekend it

went away. I’d go back in on Monday, it got worse again and gradually worse by the end of
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the week. | think it’s those kinds of things that people are more aware of now hopefully. In
terms of general education, | think it’s that proactive approach for somebody taking a lead,
monitoring the sickness, looking at risk assessment, doing the peer review and having that
one person responsible for the department and pushing things forward. And also, not pushing
cos so many students come in and we say, ‘don’t push, don’t push. If you’ve got a big patient
and you can’t change your equipment settings, you know if you change your equipment set-
tings and you still can’t get a good view, don’t push’, and they’re coming back to us and say-

ing, ‘my supervisor say’s | don’t push enough’”. [8/341-352]
This issue can be further illuminated by Foucault’s (1980) discussion of the relationship be-
tween sovereign power and a single truth; one might argue that resisting this interpretation
of ‘intellectual’ will allow the emergence of alternative ways of constituting ideologies and
the impact of them on people’s actions. Certain dominant ideologies may, for example, influ-
ence a person’s social practices in ways that are not comfortable for a person who holds in-
tellectually (that is in their own reasoning and internal debate) an alternative possibility for
practice within this dominant ideology. Alternatively, an individual may hold an intellectual
ideology (which may or may not be informed by academic debates) which is not reflected in
their social practices, and which is influenced by alternative ideologies or knowledge. The en-
acting of these intellectualised alternative possibilities for social practice, however, may be
limited by certain mechanisms of power: surveillance or discursive institutional practices,
common sense, and community ways of being. Furthermore, as Foucault (1980) noted in his
later work on power, these mechanisms of power are how sovereign power maintains its in-
fluence without the use of violence.

“The injuries are related to my neck. They weren’t sure but I’'ve had nerve conduction tests

and er muscle tests and they feel there’s still some damage in my neck. So I've had a disk

spacer put in, one level and they feel that the level below probably is erm impinging as well.

So, I’'ve not at the moment been back to the GP, this is where | am at the moment. | can’t im-

agine because my quality of life is quite good at the moment that anybody is going to be in

any rush to go back and perhaps offer another level at the moment. There’s always the risk of

if you put a level in it impacts on the level further down, but then I did have the hand cramps
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before the surgery so again whether if | did have the surgery that would cure them, | don’t

know. | don’t think I’'m going to find anybody to tell me if that will happen”. [9/62-70]
While there is an ideology of subordination of the self, it is also common sense that, within
the healthcare environment, practitioners must look after themselves and not do so much
that they cannot function effectively. But what remains unknown is when is ‘doing a bit
more’ considered to be ‘ethical’ behaviour and when is it ‘too much’, leading to a point of
not practicing ‘self-care’ to oneself? Billig et al. (1988) argued that the distinction between
civic and technical issues is not clear-cut, but rather involves a ‘dilemma of equality and au-
thority’, involving a degree of dispute over which decisions should be treated as a matter for
public opinion, and which resemble the technical issues requiring specialist qualification to
do the job, in this case as a sonographer. In this context, the dilemma is better defended
from the perspective Radley and Billig’s (1996) article on the background of potential criti-
cisms from others (be it managers, colleagues, patients) for acknowledging iliness, leading to

an unwillingness on the part of the ‘ill’ to acknowledge the phenomenon itself (WRMSD).

6.5 Coping with Increasing Workload versus Physical and Emotional Pressures from the

Job

Increasing workload has already been seen in the previous two findings and discussion chap-
ters, from the IPs’ perspective, as a significant cause of WRMSD. Coping with the increasing
demands of workload versus the physical and emotional demands of the job has emerged
across the participant interviews (n=9) as an ideological dilemma. Furthermore, there
seemed to be dilemmas that have presented themselves, particularly in terms of the IPs’ ex-

periences of WRMSD, as a phenomenon.

P: Yeah, and we’re looking at more intricate areas and more sort of — but we’re still
given the same time to scan it in so there’s a lot and obviously population characteristics is

obviously patient size is definitely a factor that has increased and

I: Have you noticed that?
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P: I've noticed that definitely yeah.
I: Has it had an effect on your practice?

P: It does affect your practice because | think it makes you more sort of aware of the
limitations of ultrasound and | think with experience and with confidence as you become
more confident and experienced in ultrasound, | think you are more likely to accept the pa-

tients that you are not going to get a good or do a good scan on and | think when you’re
I: So, you mean you know when to draw the line.

P: Yeah, and | think that comes with experience. | think of that as more of an issue with
the younger sonographers who aren’t perhaps at the stage where they know when enough is

enough with a patient. [1/92-105]

This was interpreted that the IP was torn between tackling the levels of increasing workload
versus the challenges of making decisions related to the physical and emotional demands of
the job, such as knowing where to draw the line in terms of performing the ‘best scan’, one
of the known causes of WRMSD. Learning how to tackle the nuanced decisions such as
knowing when to ‘draw the line’ and stop persevering with trying to obtain better images on
a challenging patient, potentially leading to WRMSD, is a significant issue for sonographers,

given this theme emerged across all IPs in this study.

In sonography, one of the common-place parts of the role is to act for the benefit of others
and to put the needs of patients ahead of one’s own needs. A profession involves certain ex-
pectations of behaviour and conduct and ethics (Parker, 1999, p.175). Sonographers are
given autonomy, professional pride, and remuneration in exchange for providing what is
seen as a good service to their patients, while setting aside their own interests and needs.
Whereas there are those who would critique professionalisation as in fact a self-interested
process enhancing the benefits of its members, at times to the detriment of their clients
(Flynn, 2002, Margolin, 1997), there are others who argue that altruism is an essential ingre-

dient in the very definition of being a professional (Cruess et al., 2004). This subordination of
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the self in professional relationships is held as a moral responsibility, underlined in codes of

ethics for many professional roles.

Another IP commented further in terms of this dilemma, outlining the struggle sonographers
potentially face, which highlighted a feeling of ‘having no choice’ given the nature of the

role:

“It’s just in the nature of the job and the people who do it. But I think the more education
they get the more they might just stop and think, and in terms of where you might just fly
through it and get on with it, you might stop and think you’re gonna get some where there’s
no choice and you have to get the patient done, but in the other scenario where you’re just
getting busy, you just forget, that will be less likely if you’re trained properly, so that it’s still
worth doing that”. [5/265-272]

And furthermore, from the sense of having multiple things to consider, when performing the

ultrasound examination, another ideological dilemma emerged in this IP quotation:
“Augmenting the calf muscle so you’re not twisting, trying to augment to work the controls,
balance the probe and try and do it all at once, that’s a big help. It is an older population and
the patients can be sometimes quite decrepit and difficult to get up onto the table so it is
much easier, before you’ve even started the scan you’re not out of breath trying to get the
patient into the chair. Scan-wise there’s not a lot for general really | don’t think they can do. |

think GPs and our midwives could perhaps approach the subject with the patients and just

give them a more realistic view that if they are overweight” [7/193-199]
The quotations above demonstrated the sense of dilemma felt by the IPs, whereby the two
metaphorical and physical positions cannot easily be reconciled. The range of complexity in
performing various aspects of the role from the individual sonographer who would be aware
of the need to look after themselves (by maintaining safe WRMSD prevention strategies),
versus the sonographer who is altruistic and wishes to ‘go the extra mile’ for the patient, ir-
respective of their own condition or the challenges faced in performing the scan. This sense

of dilemma was also evidenced in the field of social work (e.g., Weinberg, 2014).
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6.6 Personal Needs of Sonographers versus Perceived Imposed Pressures

Ideological dilemmas also presented themselves in the contact of the IPs’ personal needs
against the perceived imposed pressures they alluded to experiencing in carrying out their
professional duties. Although the dilemma itself was not directly attributed as being the
cause of WRMSD, the underpinning challenges potentially lead to practices which increase a

sonographer’s risk of acquiring WRMSD.

“You don’t have the ergonomic equipment and the other thing is you haven’t got the support -
you’re actually in quite a stressful situation so that aggravates it because you’ve got to get
your patients registered on the system and got to do the scan and then you’ve got to report
on it so you do virtually 3 people’s job and plus you have to take the portable across and the
portable, if that’s not ergonomic at all, it means you having to go outside and it can pull you
in different directions so you can kind of get injured quite easily with back aches and things

like that, so that is quite an issue”. [3/56-62]

“It’s a tricky one really. The ergonomics of the machinery, obviously that’s sort of been ad-
dressed over the years, it is better the probes and the wires are lighter and the machines are
more manoeuvrable but | think it’s tricky because you can say this scan requires 20 minutes,
this scan requires whatever but it is always going to be down to that individual sonographer
who has somebody knocking on their door saying, “This patient really needs a scan or they
can’t come back for whatever reason” whether it’s a clinical reason why they need the scan
that day or whether it’s a convenience reason, you’re always going to have that, so | don’t re-

ally see how you get round that”. [4/215-222]

“I think that supportive management is a massive issue and if you don’t have support from
your managers [] it was kind of dismissed when | had my injury and | know that was at the
time but it did make me feel [] like I’d no support and nowhere to turn to but then nobody re-
ally believed me and | wouldn’t mind if | was the kind of person that was always taking sick
leave but | hadn’t had a day off sick [] in years, so for me it was that almost ‘you’re a nui-
sance’, and | think that’s what other people, in talking to other people are a little bit nervous
about reporting it because they think they’ll let their colleagues down and | think as a profes-
sion we probably need to be thinking more about looking after each other and looking after

ourselves”. [8/367-375]
Weinberg (2014) discussed the term ‘consciousness of identity’ whereby employees may

show a clear awareness of the many factors which may influence, or are indeed affected by,
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their role, but they may struggle to separate themselves entirely from their job. The IPs
seemed to struggle in terms of defending their needs as an individual against the perceived

imposed pressures of being a sonographer.

There are also subtle differences between the concept of ‘ethical dilemma’ and ‘ideological
dilemma’ in that the former tends to relate to two or more perspectives, or actions, which
may be in direct conflict, usually with positive or negative consequences, where both options
can be defended as being ‘viable or appropriate’. Ideological dilemmas, on the other hand,
differ in that they tend to arise as ‘common sense’ within a particular group or community

and may not generally appear as immediately contradictory of one another (Weinberg,

Reflexive Point

I was initially struck by the complexity of the concept of dilemmas and the nuanced differ-
ences between ethical and ideological dilemmas. This provoked lengthy conversations
with my supervisory team. This made the selection of verbatim quotations challenging as
I wanted to do justice to my IPs and tell the story of their experiences in relation to
WRMSD. The notion of ‘taken for granted’ resonated well with me and the peculiarities of

being a sonographer. | could understand the IPs perspectives in this.

2014). Some of these principles may be challenged by individuals themselves, but they tend
to be present within the wider professional field as well; they tend to be almost ‘taken for

granted notions’ for that group.

6.7 Awareness of the need to Change Practices versus Compulsion to carry on

There seemed to be a general awareness that the IPs acknowledged they needed to play a

part in changing their working practices to reduce their likelihood of acquiring a WRMSD,
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however they appeared to be struck by a sense of dilemma between knowing they need to

change and being compelled to carry on regardless of the known risk.

“I think it’s a lack of knowledge and it’s a lack of — it’s [sigh] almost like they want to get the
day done, and they just want to get through it. You know, you’ve got your patient on the bed
and to get the patient in the optimum position, knowing the optimum position would just take
that extra two minutes and even though it sounds quite extreme, | just think sometimes they
just can’t even spare that extra two minutes. So | think it’s not just education, | think there’s

other things that affect it as well”. [1/211-217]

“Well, we have got an exercise sheet on the wall in each room. | don’t think people use it, no,
unless — personally myself unless I’ve got pain and then you think, “Oh I should really be doing
those exercises”, and then you give it a go, but if everything’s OK you’re so rushed you just

carry on, you don’t do it” [6/112-115]
The IP (below) alluded to the dilemma he faced in a previous role. He alluded to his aware-
ness of the benefits to changing practices, including managing his stress. There are implied
nuances in terms of the subtle links between feelings of stress, alongside being compelled to
continue through the workload presented. As a result of the pressures, this IP changed jobs,
which resulted in a perception of less pressure, which resulted in him reflecting on the bene-

fits of that on his wellbeing.

“Erm [] | think actually there are different aspects of stress. I think it really affects your pos-
ture and the more stressed you are, for some reason, personally the tighter | grip the probe
sometimes you don’t realise that your shoulders are hunched and you just very, very tensed
erm and then that’s just going to add to your problems. But more times than not in this job |
am noticeably more relaxed, | can feel it in my shoulders [] cos there isn’t that pressure.
You’re not waiting for that e-mail to come through saying there’s 30 people about to breach,
someone has to do it erm. Yeah, it is more relaxed and you do get your protected breaks”.

[7/280-287]
Just as dilemmas may be understood to be internally and externally contradictory so, Billig et
al. (1988) argued, ideologies may be understood in the same way. Ideology has been taken

to mean a single consistent way of being. Billig et al. (1988) argued, however, that ideologies
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can hide their own contradictions and inconsistencies in a more complex and nuanced man-
ner. In this sense, ideologies themselves are cultural constructions and are subject to various
competing interpretations. For example, ideologies may be lived as evident in our social
practices, or purely intellectual (Billig et al., 1988, p. 27). As Radley and Billig (1996) dis-
cussed, in relation to ideological dilemmas and health, by behaving in a way that might ap-
pear ‘stronger of character’ the IPs could be influenced to carry on, rather than change prac-

tices (which could make them appear ‘weaker’).

6.8 Practical in-situ Judgement versus Experiential Ethical Judgement
A ‘sonographer’ professional culture also emerged within the superordinate theme of ‘ideo-
logical dilemmas’. For example, IPs discussed instances where the conduct of sonographers
influenced students and trainees. The interviews highlighted concerns that some IPs per-
ceived a lack of effective consideration of WRMSD risk and prevention among students, even
in the initial stages of their training. This phenomenon arises primarily because the students
are more engrossed in grasping the technical facets of their role.

“Yeah, | think the problem is with students, they get so focused on the [job], they just get en-

grossed in what they’re doing. It’s either concentrating on what they’re looking at or what

the machine’s doing or talking to the patient and then eventually trying to do all those to-

gether.
I: I think it’s because they’re learning, isn’t it, rather than them confident just to do.
P: Yeah, they can’t be aware of their body as well as all these other things. It’s just

overdrive for them, really”. [8/202-208]
Furthermore, this predicament extends not only to students but also to sonographers them-
selves. They too become entangled in the challenge of balancing their professional judge-
ment with the intricate ethical and ideological decisions they must navigate. These decisions
pertain to both the anticipations set by their professional responsibilities and the ethical con-

siderations regarding their wellbeing, aimed at safeguarding against the risk of WRMSD.
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“Well as a sonographer you have to produce best image at the diagnostic route and then you
try and do your best but | think | feel recently that you have to look after yourself and you
have to sort of say, “Well I've done my best and that’s it”, you know, and not carry on, and

you have to have a limit on the time” [4/120-124]
IP2 concluded that experience, derived initially from specialist training followed by several
years of practice, must ultimately trump moral principle as the legitimate basis for profes-
sional decision making, especially when the outcome is likely to cause them injury. The quo-
tation below is an example where experience may allow a sonographer to make a profes-

sional judgement which ultimately may reduce their likelihood of acquiring a WRMSD.

“I think more experienced staff know when to say “Ultrasound isn’t the technique for this
lady, it needs another examination” and I think the junior staff perhaps need to be told to

stop, and you can only go so far before you reach a limit” [2/118-120]
In the quotation above, the participant has alluded to experience of sonographers in terms
of being aware of the risks of ‘pushing’ harder on the patient during a scan. They appeared
to accept that younger sonographers may already be aware of the increased WRMSD risk
and the fact many may be struggling with the pressure to perform the scan to a high stand-
ard and achieve the images they required, alongside the pressure on their body from having
to struggle to press too hard. However, there is a complexity in terms of how sonographers
may be torn between, not only looking after themself, but between the health of the patient
and any potential repercussions. This is also combined with a perceived pressure from
above, in terms of hospital management. There is a tendency for individuals, when faced
with an ideological dilemma, to ‘keep going’ and ignore the ‘stress’ of the task, subordinate
their own needs, with a compulsion to go above and beyond the reality of the prescribed

limits of their role (Weinberg, 2014).
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The IPs also seemed to fear looking like a ‘bad sonographer’, which created a range of nu-
anced tensions and dilemmas within their role, which result in WRMSD prevention being pri-
oritised to a lesser extent. The quotation below demonstrated the range, and complexity, of

tensions presented for IP7 in particular:

“I think it might look like that they are a bad sonographer because if that was the case then a
lot of the reports would say that the scan was incomplete because the patient was large and
at the end of the day you need to get to the bottom of the patient’s condition, so you do need
to push otherwise you’d just be sending everyone through the CT scanner or MRI scanner and
especially with the pregnant ladies they are a lot older or there’s more older mothers, they
are a little bit bigger and you have to think about the health of the new born baby, you want
the best for them, so you do have to push a little bit and if you don’t and the report is incom-
plete you will, | would say 50% of the time, get a complaint from the midwife or from the pa-
tient as to why the scan was incomplete and then you’re having to go, and you’re on the back
foot defending yourself, and the management are like, ‘why don’t you just try it again’, cos
they don’t want the complaints and | don’t think the midwives properly explain to the patient

if you have a BMI over 30 it’s going to be difficult to get the scan” [7/173-184]
Finally, for this subordinate theme, the stress of juggling professional judgement and experi-

ential ethical judgements is apparent, as one IP said.

“I would think so yes because | think if you’re under stress to [] do too long a list, too fast or
whatever, patients’ expectations are that they shouldn’t wait a minute, then you don’t adjust
your chair as much or the tension is felt maybe in your neck and your shoulders and it doesn’t
release and that can probably add to all your disorders. | think if you are expected to work
somewhere that you’ve never worked before without anybody that knows [] the room or what’s
happening round you or the procedures and you’re expected to go in and start something with-

out that background, | think that’s stressful because you want to do your best”. [9/310-317]
These findings relate to Goffman’s term, impression management, and the desire to look
good, as a sonographer, against individual ethical judgements (such as employing WRMSD
prevention): the way in which individuals act, in order to control how other people might

see, or judge them (Leary and Kowalski, 1990).
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6.9 Self-Preservation versus Professional Pride

Differences were naturally found across the IP interviews in terms of how the respective IPs
saw themselves in their professional roles, and through their experiences of WRMSD. There
is an implication in a sense that some sonographers experience conflict between their pro-
fessional pride in their role and the need for self-preservation. They are acutely aware of the
pressures that are being put on them and implied ‘someone’ in a higher authority ought to
be doing something to tackle the issue (although this was not happening). A few examples

are provided below from the interviews.

“I didn’t like management’s attitude towards ultrasound and the waiting times. They were
very waiting times driven so it didn’t matter if we were going to breach [not meet expected
waiting times] we would be told on Thursday, ‘we’ve got 30 patients, who’s working Satur-
day?’, someone would have to come in and do them. It wasn’t, ‘ok let it breach’, highlighting
the problem that there’s not enough staff, it would be, ‘ just work harder’ ... which was just

ridiculous” [Participant/Line]

“I think you’ll find in every department there’s some sonographers just naturally get stressed
a lot easier than other sonographers. Some sonographers have a very laid-back attitude to-
wards it, they just get on with their lists, whatever is chucked at them they’ll just chug right
through it, other sonographers, the more that’s thrown at them the more stressed they get.

My last job did have quite an ageing population, | would say”. [7/377-381]

“I just think that we all have pride in our work and that we don’t like to be defeated. This is
our job so a radiologist will always say, ‘go for a CT, go for MR’, but we don’t have that to fall

back on. This is our job, scanning”. [6/101-104]

“I think again it comes back to benefit and also I’d like to bring in here the Alexander Tech-
nique cos that helped me when | first trapped my nerve in my neck and nobody would tell me
exactly what was happening. Every time | went to scan something went worse, | either
dropped the probe or started with cramps so every time | went back to my job to try it again
something went worse, and the Alexander Technique is something that | think people could
do at lunchtime. Sometimes, in some departments, you’ll see empty rooms at lunchtime, and
I think if it was more widely known the benefits of just lying down and bringing your knees up

and so that you weren’t laughed at”. [9/252-259]
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According to the ideological dilemmas approach, it was prudent not to necessarily expect to
find social actors espousing singular and consistent sets of beliefs, values, and attitudes
(Weinberg, 2014). Consequently, it was not surprising to find that, in the conversational in-
terview context, respondents could endorse values of WRMSD acceptance, as well as denial,
whilst also embracing normative concerns relating to how the phenomenon brings about
ideological dilemmas to professional practice. It is common for social psychological ap-
proaches to treat variability in discourse as evidence of logical contradiction (e.g., Potter &
Wetherell, 1987), when in fact variability is more connected to what speakers are trying to
'do' when they speak, defend, blame, or persuade etc. On a personal level, the IPs could
have mitigated their own lack of acknowledgement of WRMSD, or engagement with any as-
sociated WRMSD prevention strategies, by instead invoking a professional responsibility to

the patient.

It has already been noted in section 5.2.1 how the interview participants’ tendency to posi-
tion themselves as ‘good sonographers’ might lead one to question whether the construct of
sonographers’ professional culture should be equated with the construct of professional
identity in any straightforward way. Similarly, the observation that our respondents could on
occasions initiate cultural norms of ‘putting the patient first’ and ‘professional responsibility’
to justify non-engagement in the prevention of WRMSD process might prompt us to ques-
tion whether everyday understandings of sonographer behaviour necessarily entail injunc-

tions to WRMSD prevention.

It is recognised that in sonography, being empathetic in terms of the needs of others and be-
ing exposed to repeated workload pressures daily, can be challenging both physically and

psychologically for sonographers. While the need for self-care may not be the dominant side
of this ideological dilemma, the interpretative repertoire of self-care has emerged as a famil-

iar metaphorical expression in sonography, from the interview transcripts.
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Self-care is also an ethical imperative, to protect patients and to ensure adequate ultrasound
services remain available. Its moral implications are underscored by it being a principle in the
code of ethics itself. To illustrate the point, individual practitioners are expected to use strat-
egies to avoid, or at least minimise, the effects of WRMSD (Weinberg, 2014). Sonographers
may be held accountable for their own health, even though there is recognition of the signifi-
cant impact that broader structural issues play in these effects (Lizano and Mor Barak, 2012).
Furthermore, the consequences of not looking after oneself may be viewed as ‘risky’, from
one perspective (Canfield, 2005, Kanter, 2007, Newell and MacNeil, 2010) meaning there is a
conflict between self-preservation and professional pride. If participants are viewed as being
excessive in terms of doing that ‘little bit more’, they may also be judged as efficient and be
regarded as ‘a good sonographer’. The inability to ‘apply the brakes’ on accepting more pa-
tients can also be viewed as having poor professional boundaries which, furthermore, can be
seen as adding pressure toward fellow colleagues, who may either be unable or unwilling to

do the same.

6.10 Summary

This chapter has discussed, and evaluated, nine subordinate themes relating to ST3. ‘Ideolog-
ical dilemmas’ have provided a useful analytic framework for understanding some of the IPs’
everyday experiences of working with WRMSD in ultrasound. Further exploration of the con-
ceptual facility is still recommended. The present situation in ultrasound mirrors a culture of
potentially dangerous pain acceptance which has been noted in the psychology of sport for
some time (Weinberg et al., 2013) albeit for altruistic, rather than egotistic, reasons. There is
a clear body of evidence to suggest that sonographers are in crisis point both in terms of
staffing levels and in terms of inter-related issues of WRMSD. The issue of WRMSD remains
complex and under-researched and no studies can establish a definitive cause of the condi-

tion, because the causes are defined as multifactorial. Most of the literature discussed poor
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posture, repetitive movements and insufficient strength as the main physical causes, but lit-
tle has been explored in terms of the philosophical underpinning of sonographer behaviour

and culture as a causative factor.
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7  Contribution to knowledge

It is already widely known that WRMSDs are a complex and under-researched phenomenon,
of which the causes are multifactorial. This study has provided a unique contribution to
knowledge by allowing the voice of a small number of sonographers, from across the UK, to
emerge. The IPs were able to share their personal and unique experiences of WRMSD, from
which others can learn. This study has also formed a stronger basis, and has provided a

clearer foundation, for future research to continue to emerge.

As was highlighted in the findings and discussion chapters, three inter-related superordinate
themes emerged from this study. The uniqueness of the contribution to knowledge, which
transcended all three superordinate themes, was an overarching professional culture,

unique to sonographers. This had a significant impact on the IPs experiences of WRMSD.
Similarities were found relating to the complexities and restraints of this culture and tradi-
tion, in sonography, with a study by Mitchell and Nightingale (2019), which acknowledged
the risk of the emergence of a culture of negativity and resistance impacting on progression
within the ‘profession’. Similar findings also emerged relating to WRMSD, and the impact this
can have specifically on individuals, including the challenges of implementing positive behav-
ioural change. In terms of WRMSD prevention, sonography culture was seen as a limiting fac-

tor in bringing about the necessary behavioural shift among sonographers.

The complexities of this phenomenon were present throughout, and with a degree of ‘cross-
cutting’ of issues and implications, across the three superordinate themes. The unique dilem-
mas faced by sonographers, between their professional pride and their perception of an
ever-increasing level of workload, were examples of this. There was also a significant empha-
sis on ‘putting the patient before themselves’, by ignoring WRMSD risk and prevention strat-
egies, and continuing by ‘blindly’ scanning additional patients and adopting suboptimal pos-

tures. Furthermore, there was an overarching inability, and in part unwillingness, for the IPs
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to see the ‘bigger picture’ and they seemed encapsulated in their own world, referring to an
intangible ‘they’ who ‘should” address the pertinent issues surrounding WRMSD, rather than
themselves. The IPs also seemed, at times, unable to accept how their own actions, or in-
deed omissions, were impacting on both themselves and the wider ‘profession’, from a

WRMSD perspective.

There are significant implications for current ultrasound practice, that have arisen from the
findings of this study, which have further cemented the significant amount of pressure, par-
ticularly in terms of workload, that sonographers were experiencing in the NHS climate. This
pressure was considered by the IPs, not only to be a significant cause of WRMSD, but also
impeding its prevention. Without adequate awareness of these significant barriers to
WRMSD prevention existing, it would seem that little can be done to address them in terms

of moving forward.

Several strategies which sonographers can use in their own work to assuage the impact of
WRMSD were highlighted in this study. For example, the wider sonographer community may
learn from the experiences of the IPs in this study and then endeavour to act for themselves,
particularly at a local level, and begin to tackle the challenges faced. Even by understanding
that other sonographers are also going through the same significant challenges may encour-
age the wider ‘professional’ community of sonographers to take a stance on what is a signifi-
cantly complex, multifactorial phenomenon. Furthermore, role identity has a significant im-
pact on behaviour and practice, and it would seem this has influenced the sense of dilemma

felt by sonographers in this study.

The sense of ‘ideological dilemma’ faced by sonographers illuminated a new concept which
is unique in terms of how it was represented in the interviews and how it related to WRMSD.
It is therefore of no surprise there are new findings in this study because this type of re-

search has not been done previously with sonographers specifically. Despite the dilemmas,
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and despite reports of WRMSD being career ending in some situations, the challenges faced
by living with the risks, and the unique experiences of the phenomenon, the IPs still priori-
tised the patient, and not themselves. Breaking down these barriers was beyond the scope
of this study, but the foundations have now been laid for further research in this field to

emerge.

This is the first study which has explored WRMSD and sonographers in the UK through the
lens of an IPA methodology. It is also the first study which has explored UK sonographers,
and their experiences of WRMSD, from a purely qualitative perspective, and not from within
a simulated environment. In addition to WRMSD, the study captured some of the unique
perspectives of a group of sonographers, rather than a representative sample, in terms of
how they perceived their current role. This has allowed the researcher to better understand
why some current social and political influences impact upon the sonographers’ ‘lived experi-

ence’ in carrying out their professional role.

As is typical in an IPA methodology, data presented in this study were derived from a small
sample of participants, and as such, it is difficult to generalise the findings to the wider popu-
lation. Nevertheless, future research will need to consider the complexities of WRMSD
within a sonographer culture, particularly in terms of ideological dilemmas. When evaluating
why sonographers may not engage in WRMSD prevention, the researcher has concluded that
lack of engagement reflected a condition of apathy or a lack of conformity, with normative

concerns relating to professional responsibility.

Sonographer culture however also overwhelmingly emerged as altruistic, an embodiment of
what being a sonographer stands for, which has previously been evident in studies related to
sport. The development of professional cultures is not a new concept in other professional
communities, but little evidence exists as to what it really means ‘culturally’ to be a sonog-

rapher. Although this study has filled some of the gaps in the knowledge base, it has also
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highlighted new ones; issues surrounding the complexities of the fundamental pressures
placed upon sonographers, which further underpinned ‘the pressures’ which the IPs in this

study attributed to causing WRMSD.

The concept of ideological dilemmas has previously been discussed by psychologists in the
world of teaching, social work, and health. To date, this concept has not been explored in re-
lation to sonographer practices, and more specifically, in terms of WRMSD. Furthermore,
findings are unique in terms of how this phenomenon transcends the lived experiences of
sonographers. This concept relates specifically in terms of personal injury and in the wider
context of how WRMSD impacts on the social, political, personal and professional lives of so-

nographers, professional colleagues, patients and the NHS.
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8 Limitations

The potential limitations of IPA as a research methodology have already been considered
and discussed through a critical narrative within the methodology chapter. These will also be
discussed a little further in this section to outline several potential limitations which ap-

peared pertinent.

It is acknowledged that the researcher took a direct role within the research process and in
terms of interpreting the findings. It is recognised that it is impossible to completely bracket
out any personal or professional preconceptions, however attempts have been made to ad-
dress these limitations through a reflective and reflexive approach to the research process.
The ‘position’ of the researcher was identified throughout the study to maintain a degree of
openness and transparency. In addition, clear attempts have been made in terms of outlining
the procedures and presenting transcript extracts within the thesis to allow the reader to re-
flect on the interpretations and consider possible alternatives for themselves. It was beyond
the scope of this thesis to include all the data from within the interview transcripts, and this
may also have had the potential to reveal the identity of some participants in this relatively
small ‘professional’ field. Interview transcript extracts have been included within the thesis
to provide the reader with a flavour of how the analysis has been conducted, however it is
acknowledged that they may potentially seem to be out of context to the reader and conse-
quently potentially lack depth (Potter & Hepburn, 2005) in places. As is consistent with this
methodological approach, this study used a small sample size of (n=9) participants and con-
sequently the results cannot be regarded as necessarily generalisable across the entire ultra-
sound workforce in the UK. It was however felt that the research findings do resonate within
the wider context of the ultrasound specialism, and in the researcher’s opinion data satura-

tion had been achieved, within the limitations of the chosen methodological approach.
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The purposive method of sampling should also be considered when discussing the potential
limitations of this study. Although this method of sampling is consistent with ensuring that
the experiences investigated were of significance to the participants, which is considered ap-
propriate when adopting an IPA methodology (Smith, Flowers and Larkin, 2009), it is possible
that the participants selected in this study were unconsciously approached because they
were perceived as being the type of people who are generally more engaged with their role
and more motivated to wanting to discuss the phenomenon of WRMSD. Unconscious bias
may have been employed owing to the IPs’ general motivation to have influence on the fu-
ture of their profession. This view should therefore be considered when evaluating the po-

tential transferability of the research findings.

Qualitative research of this nature tells you nothing specifically, from a scientific standpoint,
about cause and effect of the phenomenon, only what participants believe to be causalities,
because the study has looked at WRMSD through the lens of the IPs’ experiences. It is
acknowledged that, although the study has found some valuable participant experiences,
further studies of a qualitative nature may be required to explore some of the IPs” attribu-

tions regarding the causes of WRMSD further.

It is also acknowledged that different sampling methods might have generated different re-
sults; for example, newly qualified sonographers may have had a different perspective to
more experienced sonographers, as used in this study. There may also have been merit in
considering more specific areas of ultrasound practice in greater detail, for example focusing
the study primarily on just obstetric sonographers, or vascular scientists. These are all useful
considerations for future research and it is overwhelmingly acknowledged that differing per-
spectives could have been gleaned by adopting a different sample or indeed a different ap-

proach.
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Finally, it is acknowledged that recruiting a more homogenous sample may have also altered
the findings, for example had the study focused on just those participants who identified as
having WRMSD, or indeed those who did not. These are again factors which could be consid-
ered for future studies, although given the original aim of this study, the researcher remains
satisfied that overall, a heterogenous sample was the most appropriate option. Although one
cannot ‘know’ beyond what is shown by the participants themselves, this study does reveal

the IPs’ experiences, and from these experiences, others can learn.
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9 Conclusions

The research aims of this study were met by exploring (n=9) sonographers’ experiences of
WRMSD. This was irrespective of whether they currently considered themselves to have or
to have had WRMSD. The research built upon and extended existing accounts which have of-
fered broad insights into WRMSD (Simonsen and Gard, 2017, Bolton and Cox, 2015). By uti-
lising IPA (Smith, Flowers, and Larkin, 2009) as a foundation for thematic analysis, the re-
search has provided rich contextualised narratives of the experiences of these participants.
As such it has contributed to the current research knowledge in the field by providing insight
into this unique and complex phenomenon related to current UK ultrasound practice by of-
fering a wider appreciation of the subtleties and variations of the unique perceptions of so-
nographers and WRMSD. By focusing on a small sample with considerable experience of
working in ultrasound practice, from various regions within the UK, this study has sought to
provide further understanding into this important and significantly under researched phe-
nomenon.

The study has highlighted some pertinent findings regarding the unique perspectives of so-
nographers and WRMSD, however it has also highlighted further that the subject remains
under-researched. Consequently, not enough is known on what is required to bring about
the essential changes needed to reduce WRMSD. Sonographers remain torn between the so-
cial, political, professional, and personal boundaries of their role. More research is suggested
in this area to establish new ways of thinking, which may influence positive changes to cre-
ate an “ideal system” in terms of WRMSD prevention. It seemed apparent that there is great
pride and passion from the IPs about their ‘profession’ and they appeared to see the im-
portance of educating colleagues, and students, about the risks of WRMSD to reduce the

number of sonographers acquiring the phenomenon during their careers. Unfortunately, the
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knowledge base continues to remain insufficient for establishing a standardised WRMSD pre-

vention training programme.

Sonographers themselves must now begin to play a part in the evolution of the ‘profession’,
specifically in terms of developing more knowledge regarding the phenomenon to allow
changes to be made for the better. This study has highlighted a degree of apathy, and the IPs
focused on an elusive ‘they’, who they suggested should sort out the issues of WRMSD for
them. It is therefore hoped that the results of this study will inspire further research related
to the prevention of WRMSD. Most importantly future research needs to work towards rais-
ing awareness. This is important amongst sonographers, for the wider imaging workforce
and also politically, to better inform strategies and reduce the incidence of WRMSD in sonog-

raphers as an emerging ‘professional’ group.

Overall, the study has highlighted some useful perspectives, from UK sonographers, in terms
of the types of education trainee sonographers are currently receiving in the UK on WRMSD
prevention both in the university and the clinical environment. It has also highlighted some
negative attitudes towards changing behaviours. The IPs seemed to be aware of their own
physical position, and importance of posture, and the prevention of WRMSD, in terms of ul-
trasound scanning. Unfortunately, owing to the highly under researched nature of the sub-
ject, not enough is yet known regarding how to bring about the changes and develop an ac-
ceptable WRMSD prevention training programme. More research is therefore suggested in
this area to establish how a successful WRMSD prevention programme could be created. De-
spite endeavours to develop this further, the knowledge base remains insufficient to stand-
ardise the overall training for WRMSD prevention given at a national level. Without adequate
changes to existing culture amongst sonographers, increasing WRMSD prevention training

may also continue to be ignored, after a period of time, following any training given. Further
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research is therefore needed to drive forward cultural changes and facilitate practical solu-

tions to some of the pressures being experienced by sonographers in the current UK climate.

Hopefully, the results of this study will inspire further research in the prevention of WRMSD,
for an “ideal system” to eventually be created. Such a system may include solving the staff-
ing crisis in sonography, creating better working conditions for sonographers, as well as a
complete and successful educational programme for WRMSD prevention. Such changes
should increase WRMSD awareness amongst sonographers from the very beginning of their

training and help to reduce the incidence of WRMSD.
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10 Recommendations

10.1 General Recommendations

The recommendations purposively start with those directed at the current political situation
which impact sonographers and their working practices. Chapter 1 has evidenced how the
national situation has begun to set out a framewaork of key strategic drivers in which the role
and expectations of individual sonographers are confirmed. For the last 20 years various re-
ports have been published outlining how WRMSD is potentially affecting sonographers and
there is strong evidence to suggest that this is not a cost-effective approach, owing to the
potential further loss of staff in an already understaffed workforce. Literature consistently
presents that healthy lifestyle behaviours are required to reduce WRMSD. However, there
would seem to have been limited attention given toward understanding the relevant opera-
tional context of ultrasound practice and furthermore, addressing the existence of significant
variations in the attitudes, knowledge, skills and practices of sonographers working with

symptoms of WRMSD or the potential thereof.

Yet the findings of this study indicated that, although sonographer health, wellbeing and fit-
ness are potentially beneficial in combatting WRMSD, such activities are often subsumed by
other more pressing issues such as the clinical need of the patients and the departmental
workload demands to prioritise, including resource and infrastructure constraints in the clini-
cal setting. Findings suggested this is likely to remain the case as ultrasound practice continu-
ally faces rising demand, workforce shortages and year on year reductions in funding. For
this reason, sonographers need to be allowed the time to be ‘themselves’ in a professional
sense, scan their patients, issue a report, and continually reflect on their practice. Similarly,
they need the freedom to use their professional experience, and judgement, to provide the
best possible care according to the patient's individual needs, whilst maintaining their own

physical and mental health. It is questionable whether this will be achievable without further
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social and political changes in organisational policy, infrastructure, and investment in re-

sources at a national level.

Finally, as Chapters 4-6 have demonstrated, without an overall national commitment to ad-
dressing the demands for sonographer regulation, from the ultrasound community, the ac-
tivities of individual practitioners will be extremely limited because the continued workforce
shortage is likely to persist and therefore continue to have a negative impact on those so-
nographers who remain in current practice. Therefore, without increased government in-
vestment, in addressing the sonographer shortage at national level, sonographers will con-
tinue to struggle to meet service demands because of significant staffing shortages. Conse-
qguently, sonographers are likely to continue to experience feelings of physical and mental
stress and anxiety, which are thought to be fuelling their experience of, or risk of acquiring,

WRMSD.

10.2 Sonographer Education and Training

Given the reluctance of many of the IPs to attend specific training on WRMSD prevention, it
is recommended that any training is delivered alongside other areas of compulsory profes-
sional development which sonographers must attend. This may include educational sessions
delivered as part of their employment mandatory training, university mentor workshops and,
for students, as part of their ultrasound qualification. It is recommended that all training is
directly relevant to an individual sonographer’s role and includes content that would stimu-
late and motivate the sonographers to change their current ‘unhealthy behaviours’ for exam-
ple, by including real patient cases, and problem-based learning case scenarios. These may
include topics such as raising the issue of WRMSD more widely within the professional
group, evaluating WRMSD prevention strategies in their own clinical departments, and fo-
cusing on behavioural assessments to better understand sonographer culture. Other educa-

tion may include physical posture assessments by ergonomic experts and maintaining follow
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up consultations with sonographers who are experiencing symptoms of WRMSD which may
potentially be delivered through employer occupational health teams. It also important to
consider, in such training, that sonographers are encouraged to examine their own attitudes
to WRMSD and acknowledge the wider professional nature of the problem. Given the time
commitments which sonographers raised as barriers to access training, or when considering
the wider issues related to WRMSD, during their busy scanning lists, it may be worth consid-
ering the internet, webinars, or podcast style learning on WRMSD prevention which could be
made available to sonographers. This may be of particular relevance if it were to be devel-
oped at a national level, through a collaborative process led by the relevant professional

bodies, such as BMUS, ScoR and CASE.
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10.3 Professional Recommendations

Given the researcher’s position as an ultrasound programme leader, SCoR member, BMUS mem-
ber and CASE committee Vice Chair, and then Chair, (at the time of writing) there are pertinent
professional recommendations which must be taken forward from this study. The researcher in-
tends to use these platforms to help the findings of this study to reach sonographers. It is recom-
mended that a WRMSD multi-professional working group is set up to drive forward the necessary
changes to sonographer practices and WRMSD to encourage a change in sonographer culture. In
encouraging sonographers to take ownership of the risks associated with this phenomenon, neg-

ative consequences could be assuaged.

The research aimed to gain a deeper understanding of sonographers’ experiences of WRMSD.
Objectives 2-5 focused on sonographer experiences of WRMSD and how these experiences po-
tentially impact, not only on themselves, but on their wider ‘professional’ group. From the find-
ings, staffing levels remained a serious concern for the IPs, specifically in terms of contributing to
WRMSD through additional workload pressures. This would suggest more work is needed in re-
solving some of the wider issues, such as growing the sonography workforce to relieve some of
the wider pressures being experienced by sonographers which may in part be attributed to non-

engagement in WRMSD prevention.

The research highlighted that sonographers themselves need to be more proactive in tackling the
issues of WRMSD. A ‘whole systems’ approach is needed which not only ties together national
guidelines but continues to challenge and develop them further. Furthermore, it is recommended
that each ultrasound department creates, rather like a health and safety representative, a
‘WRMSD champion’ to monitor WRMSD prevention strategies, sonographer health and wellbeing

and share good practices as well as areas of concern locally.

Finally, through working with the principle national bodies, including BMUS, SCoR, CASE and

NHSE, conversations need to continue which surround the key issues which underpin WRMSD. In
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doing so, this may help towards developing a multifaceted solution, not only to WRMSD but also

the wider national issues that the ultrasound ‘profession’ is experiencing.

286



11 References

Alaniz, J., and Veale, B.L. (2013) 'Stretching for sonographers: A literature review of sonog-
rapher-reported musculoskeletal injuries', Journal of Diagnostic Medical Sonography, 29(4),

pp. 188-190. doi: 10.1177/8756479313485286.

Aldrich, T. and Aldrich, T. (2017) About Time : Speed, Society, People and the Environ-

ment. First edition. Edited by T. Aldrich. London: Taylor and Francis.

Alshuwaer, T.A., & Gilman, F. (2019). Prevention of Shoulder Injuries in Sonographers: A Sys-
tematic Review. Journal of Diagnostic Medical Sonography, 35, 392 - 399.

Alter, S. (2014) 'Theory of Workarounds', Communications of the Association for Information

Systems, 34, pp. 1041-1066.

Aptel, M., Aublet-Cuvelier, A. and Claude Cnockaert, J. (2002) 'Work-related musculoskeletal

disorders of the upper limb', Joint Bone Spine, 69(6), pp. 546.

Armstrong, T. J., Buckle, P., Fine, L. J., Hagberg, M., Jonsson, B., Kilbom, A., Kuorinka, I. A., Sil-
verstein, B. A., Sjogaard, G., & Viikari-Juntura, E. R. (1993). A conceptual model for work-re-
lated neck and upper-limb musculoskeletal disorders. Scandinavian Journal of Work, Environ-

ment & Health, 19(2), 73-84. https://doi.org/10.5271/sjweh.1494

Arvinen-Barrow, M., Massey, W.V.2. and Hemmings, B. (2014) 'Role of Sport Medicine Pro-
fessionals in Addressing Psychosocial Aspects of Sport-Injury Rehabilitation: Professional Ath-
letes' Views', Journal of Athletic Training (Allen Press), 49(6), pp. 764-772. doi:
10.4085/1062-6050-49.3.44.

Asensio-Cuesta, S., Diego-Mas, J., Cremades-Oliver, L. and Gonzalez-Cruz, M.C. (2012) ‘A
method to design job rotation schedules to prevent work-related musculoskeletal disorders
in repetitive work', International Journal of Production Research, 50(24), pp. 7467-7478. doi:
10.1080/00207543.2011.653452.

Ashworth, P. (2015). ‘Conceptual Foundations of qualitative Psychology’. In Smith, J.A. (Ed)
Qualitative Psychology: A Practical Guide to Methods (3rd Ed). London: SAGE.

Augusto, V.G., Sampaio, R.F., Tirado, M.G.A., Mancini, M.C. and Parreira, V.F. (2008) 'A look
into Repetitive Strain Injury/ Work-Related Musculoskeletal Disorders within physical thera-
pists' clinical context', Brazilian Journal of Physical Therapy / Revista Brasileira de Fisiotera-

pia, 12(1), pp. 49-56.
287



Aust, B., Rugulies, R., Skakon, J., Scherzer, T. and Jensen, C. (2007) 'Psychosocial work envi-
ronment of hospital workers: Validation of a comprehensive assessment scale', International
Journal of Nursing Studies, 44(5), pp. 814-825. doi:
http://dx.doi.org/10.1016/j.ijnurstu.2006.01.008.

Bade, S. and Eckert, J. (2008) 'Occupational therapists' critical value in work rehabilitation

and ergonomics', Work, 31(1), pp. 101.

Bagley, J.E., Barnett, J., Baldwin, J., DiGiacinto, D. and Anderson, M.P. (2017) 'On-the-Job
Pain and Injury as Related to Adaptive Ergonomic Equipment in the Sonographer’s Work-
place and Area', Journal of Diagnostic Medical Sonography, 33(1), pp. 15-22. doi:
10.1177/8756479316677018.

Baker, J.P., and Coffin, C.T. (2013) 'The importance of an ergonomic workstation to practicing
sonographers', Journal of Ultrasound in Medicine, 32(8), pp. 1363-1375. doi: 10.7863/ul-
tra.32.8.1363.

Baker, J.P., Evans, K.D. and Roll, S.C. (2017) 'History of Work-Related Musculoskeletal Disor-
ders Among Sonographers', Journal of Diagnostic Medical Sonography, 33(5), pp. 351-353.
doi: 10.1177/8756479317721180.

Baker, J. P. and Coffin C. T. (2019) A Call to action: what can be done to reduce the incidence

of WRMSI in DM. Sonographers 35 (6) 451-452

Baker, J.P. (2019) House of Commons Briefing Paper: https://commonslibrary.parlia-

ment.uk/research-briefings/cbp-9049/ [Accessed 23/05/2023]

Barros-Gomes, S., Orme, N., Nhola, L. F., Scott, C., Helfinstine, K., Pislaru, S. V., Kane, G. C,,
Singh, M., & Pellikka, P. A. (2019). Characteristics and Consequences of Work-Related Mus-
culoskeletal Pain among Cardiac Sonographers Compared with Peer Employees: A Multisite
Cross-Sectional Study. Journal of the American Society of Echocardiography : official publica-
tion of the American Society of Echocardiography, 32(9), 1138—-1146.
https://doi.org/10.1016/j.ech0.2019.04.416 .

Bendassolli, P.F. (2017) '"Work and culture: Approaching cultural and work psychology', Cul-
ture & Psychology, 23(3), pp. 372-390. doi: 10.1177/1354067X16682939.

Benjamin, K. and Wilson, S. (2005) Facts and misconceptions about age, health status and

employability. Health and Safety Laboratory Buxton, Derbyshire.

288


https://commonslibrary.parliament.uk/research-briefings/cbp-9049/
https://commonslibrary.parliament.uk/research-briefings/cbp-9049/
https://doi.org/10.1016/j.echo.2019.04.416

Berlinger, N. (2016), ‘Are Workarounds Ethical?’ Oxford University Press.

Berner, K. and Jacobs, K. (2002) 'The gap between exposure and implementation of com-

puter workstation ergonomics in the workplace', Work, 19(2), pp. 193.

Billig, M. (1999) 'Whose Terms? Whose Ordinariness? Rhetoric and Ideology in Conversation

Analysis', Discourse & Society, 10(4), pp. 543-558. doi: 10.1177/0957926599010004005

Billig, M. (2006) 'A Psychoanalytic Discursive Psychology: from consciousness to unconscious-

ness', Discourse Studies, 8(1), pp. 17-24. doi: 10.1177/1461445606059546.

Billig, M. (2009) 'Reflecting on a Critical Engagement with Banal Nationalism — Reply to Skey',
The Sociological Review, 57(2), pp. 347-352. doi: 10.1111/j.1467-954X.2009.01837 .x.

Billig, M., Condor, S., Edwards, D., Gane, M., Middleton, D. and Radley, A. (1988) Ideological

dilemmas: a social psychology of everyday thinking. London: Sage.

Bolton, G., C. and Cox, D., L. (2015) 'Survey of UK sonographers on the prevention of work
related muscular-skeletal disorder (WRMSD)', Journal of Clinical Ultrasound, 43(3), pp. 145-
152. doi: 10.1002/jcu.22216.

Bolton, G.C., Booth, L. and Miller, P.K. (2018) 'Sonographers' experiences of work-related
musculoskeletal disorder: The everyday consequences of physiological stress and injury in
contemporary ultrasound', UK Radiological and Radiation Oncology. Liverpool ACC, 2nd to

4th July 2018.

Bolton, G.C., Booth, L. and Miller, P.K. (2019) 'Sonographers' experiences of work-related
musculoskeletal disorder. An ideological dilemma?’ Exhibited at United Kingdom Imaging &

Oncology Conference (UKIO). Liverpool. 10th-12th June 2019.

Bolton, G.C., Booth, L., and Miller, P.K. (2020) The personal impact of work-related musculo-
skeletal disorders (WRMSD) on sonographers. In: United Kingdom Imaging and Oncology
Congress (UKIO), 1-3 June 2020, ACC, Liverpool. (Unpublished)

Bolton, G.C., Booth, L and Miller, P. K. (2021) Work-Related Muscular-Skeletal Disorder

among UK Sonographers: Understanding the Challenges. RAD Magazine, 47 (557). pp. 20-22.

289



Bolton, G.C., Waring, L., White, H. and Brown, H. (2019) 'Direct Entry Ultrasound: Undergrad-
uate and Post-Graduate Routes. The Unique Perspectives of Two HEIs', Imaging and Oncol-

ogy, 2019(1), pp. 56-63.

Booth, A, Sutton, A. and Papaioannou, D. (2016) Systematic approaches to a successful liter-

ature review. Los Angeles: SAGE.

Boro, W.L., Mwisukha, A. and Onywera, V. (2012) 'Work-related musculoskeletal injuries and
conditions suffered by computer-user employees in the banking institutions in Nairobi, Ken-

ya', African Journal for Physical, Health Education, Recreation & Dance, 18(2), pp. 344-352.

Branch, W., J. (2010) 'The road to professionalism: reflective practice and reflective learning’,

Patient Education & Counselling, 80(3), pp. 327-332. doi: 10.1016/j.pec.2010.04.022.

Bravo, K.L., Coffin, C.T. and Murphey, S.L. (2005) 'The Potential Reduction in Musculoskeletal
Injury in the Non-scanning Arm by Using Voice-Scan Technology During Sonographic Exami-
nations', Journal of Diagnostic Medical Sonography, 21(4), pp. 304-308. doi:
10.1177/8756479305278430.

British Medical Ultrasound Society (BMUS) (2022). BMUS Position Statement on Sonog-

rapher Regulation. https://www.bmus.org/policies-statements-guidelines/position-state-

ments/bmus-position-statement-on-sonographer-regulation/

Brown, G. and Baker, J. (2004) 'Work-Related Musculoskeletal Disorders in Sonographers',

Journal of Diagnostic Medical Sonography, 20(2), pp. 85-93.

Brown, T.G. (2011) 'Repetitive strain injuries: would it help if sonographers could work facing
across the couch and patient, instead of parallel to them?', Ultrasound, 19(3), pp. 178-179.
doi: 10.1258/ult.2011.011e10.

Bryant, A. and Charmaz, K. (2019) The SAGE handbook of current developments in grounded
theory. London: SAGE Publications Ltd.

Burnage, J. (2007) 'Work-related Upper Limb Disorder: A Sonographer's Survival Guide', Ul-
trasound (Leeds, England), 15(1), pp. 38-42. doi: 10.1179/174313407X165477.

Burnett, D.R. and Campbell-Kyureghyan, N.H. (2010) 'Quantification of scan-specific ergo-
nomic risk-factors in medical sonography', International Journal of Industrial Ergonomics,

40(3), pp. 306-314. doi: 10.1016/j.ergon.2009.11.005.

290


https://www.bmus.org/policies-statements-guidelines/position-statements/bmus-position-statement-on-sonographer-regulation/
https://www.bmus.org/policies-statements-guidelines/position-statements/bmus-position-statement-on-sonographer-regulation/

Burton, A. K, Kendall, N.A.S., Pearce, G., Birrell, L.N. and Bainbridge, L.C. (2008) Management
of upper limb disorders and the biopsychosocial model. Technical Report. Health and Safety

Executive. Available at: http://eprints.hud.ac.uk/id/eprint/7486/ [Accessed 26/05/2023]

Burton, K., Lloyd, M.G. and Griffiths, C. (2011) 'Barriers to learning for mature students stud-
ying HE in an FE college', Journal of Further & Higher Education, 35(1), pp. 25-36. doi:
10.1080/0309877X.2010.540231.

Butwin, A.N., Evans, K.D., Klatt, M., Sommerich, C.M. and Roll, S.C. (2017) 'Teaching a Series
of Mind-Body Techniques to Address the Risk of Work-Related Musculoskeletal Disorders
Among Sonography Students: A Pilot Study', Journal of Diagnostic Medical Sonography,
33(5), pp. 392-403. doi: 10.1177/8756479317720657.

Campo, M. and Darragh, A.R. (2010) 'Impact of Work-Related Pain on Physical Therapists and
Occupational Therapists', Physical Therapy, 90(6), pp. 905-920.

Canfield, J. (2005). Secondary Traumatization, Burnout, and Vicarious Traumatization: A Re-
view of the Literature as It Relates to Therapists Who Treat Trauma. Smith College Studies in

Social Work, 75(2), 81-101. https://doi.org/10.1300/J497v75n02 06

Caruso, K.M. (2016) Effects of the Alexander Technique & alignment to relieve chronic spine
& sacroiliac joint pain. M.S. The College of St. Scholastica. Available at: https://cum-
bria.idm.oclc.org/docview/1830464393?accountid=14089 (Accessed: 21/10/2029).

Centre for Workforce Intelligence (CfWI) (2017). Sonography: [ARCHIVED CONTENT] Sonog-

raphy — CfWIl Homepage (nationalarchives.gov.uk) [Accessed 26/05/2023]

Charmaz (2015), In Smith (2015) Qualitative Psychology, A Practical Guide to Research Meth-
ods 3rd Ed. SAGE London

Chartered Society of Physiotherapists (CSP) (2010) Body Mapping for Health & Safety A Re-
source for CSP Safety Reps. Available at :https://www.csp.org.uk/system/files/publica-
tion_files/MSD%20PK%20Sect%204%20Body%20Mapping.pdf [Accessed 24/12/2022]

Chefec, M. (2008) 'Keeping Wrists and Ankles Safe at the Gym', American Fitness, 26(6), pp.
22.

2901


https://doi.org/10.1300/J497v75n02_06
https://webarchive.nationalarchives.gov.uk/ukgwa/20161007120007/http:/www.cfwi.org.uk/cfwi-work/non-medical-workforce-reviews-and-tools/sonography
https://webarchive.nationalarchives.gov.uk/ukgwa/20161007120007/http:/www.cfwi.org.uk/cfwi-work/non-medical-workforce-reviews-and-tools/sonography

Childs, J., Osborne, B., Lamb, K., Maranna, S. and Esterman, A. (2021) 'The initial impact of

COVID - 19 on Australasian sonographers part 3: Sonographer professional, personal, and

social wellbeing', Sonography; Sonography, 8(3), pp. 109-115. doi: 10.1002/so0n0.12264.

Cho, C., Hwang, Y. and Cherng, R. (2012) 'Musculoskeletal Symptoms and Associated Risk
Factors Among Office Workers With High Workload Computer Use', Journal of Manipulative
and Physiological Therapeutics, 35(7), pp. 534-540. doi:
http://dx.doi.org/10.1016/j.jmpt.2012.07.004.

Choobineh, A., Motamedzade, M., Kazemi, M., Moghimbeigi, A. and Heidari Pahlavian, A.
(2011) 'The impact of ergonomics intervention on psychosocial factors and musculoskeletal
symptoms among office workers', International Journal of Industrial Ergonomics, 41(6), pp.

671-676. doi: http://dx.doi.org/10.1016/j.ergon.2011.08.007.

Coenen, P., Willenberg, L., Parry, S., Shi, J. W., Romero, L., Blackwood, D. M., Maher, C. G.,
Healy, G. N., Dunstan, D. W., & Straker, L. M. (2016). Associations of occupational standing
with musculoskeletal symptoms: a systematic review with meta-analysis. British Journal of

Sports Medicine, 52(3), 176—183. https://doi.org/10.1136/bjsports-2016-096795

Coffin, C.T. (2012) 'The use of a vertical arm support device to reduce upper extremity mus-
cle firing in sonographers', Work (Reading, Mass.), 42(3), pp. 367-371. doi: 10.3233/WOR-
2012-1431.

Coffin, C.T. (2014) 'Work-related musculoskeletal disorders in sonographers: a review of
causes and types of injury and best practices for reducing injury risk', Reports in Medical Im-

aging, 7, pp. 15-26. doi: 10.2147/RMI.S34724.

Coffin, C.T. and Baker, J.P. (2007) 'Ultrasound Clinics-Preventing work-related injuries among

sonographers and sonologists', Contemporary OB/GYN, , pp. 78.

Cole, D.C., Theberge, N., Dixon, S.M., Rivilis, |, Neumann, W.P. and Wells, R. (2009) 'Reflect-
ing on a program of participatory ergonomics interventions: A multiple case study', Work,

34(2), pp. 161-178. doi: 10.3233/WOR-2009-0914.

Consortium for the Accreditation of Sonographic Education (CASE) (2023) Directory of CASE
Accredited Courses Available at: http://www.case-uk.org/course-directory/ [Accessed

17/08/2023]

292


http://dx.doi.org/10.1016/j.ergon.2011.08.007
http://www.case-uk.org/
http://www.case-uk.org/course-directory/

Coole, C., McBean, J. and Drummond, A. (2015) 'The identification of research priorities for
UK occupational therapists in work rehabilitation', International Journal of Therapy & Reha-

bilitation, 22(7), pp. 329-337.

Coutu, M., Baril, R., Durand, M., Coté, D. and Cadieux, G. (2011) 'Health and lliness Represen-
tations of Workers with a Musculoskeletal Disorder-Related Work Disability During Work Re-
habilitation: A Qualitative Study', Journal of Occupational Rehabilitation, 21(4), pp. 591-600.

Croisier, J. (2004) 'Muscular imbalance and acute lower extremity muscle injuries in sport’,

International SportMed Journal, 5(3), pp. 169-176.

Cruess, S.R., Johnston, S. and Cruess, R.L. (2004) ""Profession": A Working Definition for Med-
ical Educators', Teaching & Learning in Medicine, 16(1), pp. 74-77. doi:
10.1207/s15328015tim1601_15

Dabholkar, T., Yardi, S., Dabholkar, Y., Velankar, H. and Ghuge, G. (2017) 'A Survey of Work-
Related Musculoskeletal Disorders Among Otolaryngologists', Indian Journal of Otolaryngol-

ogy & Head and Neck Surgery, 69(2), pp. 230-238. doi: 10.1007/s12070-017-1106-5.

Daraiseh, N.M., Cronin, S.N., Davis, L.S., Shell, R.L. and Karwowski, W. (2010) 'Low back
symptoms among hospital nurses, associations to individual factors and pain in multiple
body regions', International Journal of Industrial Ergonomics, 40(1), pp. 19-24. doi:

http://dx.doi.org/10.1016/j.ergon.2009.11.004.

David, S. (2005) 'Importance of Sonographers Reporting Work-Related Musculoskeletal In-
jury: A Qualitative View', Journal of Diagnostic Medical Sonography, 21(3), pp. 234-237. doi:
10.1177/8756479305274463.

Debono, D.S., Greenfield, D., Travaglia, J.F., Long, J.C., Black, D., Johnson, J. and Braithwaite,
J. (2013) 'Nurses' workarounds in acute healthcare settings: a scoping review', BMIC Health

Services Research, 13(1), pp. 1-16. doi: 10.1186/1472-6963-13-175.

Deloitte & Touche (1996). Executive survey of manufacturers. Available at:

www.dtcg.co.uk/research [Accessed 10 November 2021].

Dembe, A.E., Erickson, J.B., Delbos, R.G. and Banks, S.M. (2005) 'The impact of overtime and
long work hours on occupational injuries and illnesses: new evidence from the United
States', Occupational and Environmental Medicine, 62(9), pp. 588. doi:
http://dx.doi.org/10.1136/0em.2004.016667.

293



Demerouti, E., Mostert, K. and Bakker, A.B. (2010) 'Burnout and Work Engagement: A Thor-
ough Investigation of the Independency of Both Constructs', Journal of Occupational Health

Psychology, 15(3), pp. 209-222. doi: 10.1037/a0019408.

DePalma, M. T., & Weisse, C. S. (1997). Psychological influences on pain perception and non-
pharmacologic approaches to the treatment of pain. Journal of Hand Therapy: Official Jour-
nal of the American Society of Hand Therapists, 10(2), 183—191.
https://doi.org/10.1016/s0894-1130(97)80072-5

Dickson, A., Knussen, C. and Flowers, P. (2007) 'Stigma and the delegitimation experience: an
interpretative phenomenological analysis of people living with chronic fatigue syndrome',

Psychology & Health, 22(7), pp. 851-867 17p.

Dickson, A., Ward, R., O'Brien, G., Allan, D. and O'Carroll, R. (2011) 'Difficulties adjusting to
post-discharge life following a spinal cord injury: An interpretative phenomenological analy-

sis', Psychology, Health & Medicine, 16(4), pp. 463-474.

Dilthey, W. (1976). Selected writings (edited, translated, and introduced by H. P. Rickman).

Cambridge: Cambridge University Press.

Dodgeon J & Newton-Hughes A (2003) ‘Are you sitting comfortably? — Enabling sonographers
to minimise work-related musculo-skeletal disorders’.Invited article for British Medical Ultra-

sound Society Bulletin, August 2003.

Dovan, M. (2004) 'Muscle-Imbalance Screening for Treating and Preventing Overuse Syn-

dromes', Athletic Therapy Today, 9(2), pp. 38-39.

Eatough, E.M., Way, J.D. and Chang, C. (2012) 'Understanding the link between psychosocial
work stressors and work-related musculoskeletal complaints', Applied Ergonomics, 43(3), pp.

554-563. doi: http://dx.doi.org/10.1016/j.apergo.2011.08.009.

Elliott, M.B., Barr, A.E., Kietrys, D.M., Al-Shatti, T., Amin, M. and Barbe, M.F. (2008) 'Periph-
eral neuritis and increased spinal cord neurochemicals are induced in a model of repetitive
motion injury with low force and repetition exposure', Brain Research, 1218(0), pp. 103-113.

doi: http://dx.doi.org/10.1016/j.brainres.2008.04.029.

Epley, N. and Gilovich, T. (2006) The Anchoring-and-Adjustment Heuristic: Why the Adjust-

ments Are Insufficient. Blackwell Publishing.

294



Epstein S, Sparer EH, Tran BN, Ruan QZ, Dennerlein JT, Singhal D, (2018) ‘Prevalence of work-
related musculoskeletal disorders among surgeons and interventionalists: A systematic re-

view and meta-analysis’. JAMA Surg;153:doi: 10.1001/jamasurg.2017.4947.

Esmaeilzadeh, S., Ozcan, E. and Capan, N. (2014) 'Effects of ergonomic intervention on work-
related upper extremity musculoskeletal disorders among computer workers: a randomized
controlled trial', International Archives of Occupational & Environmental Health, 87(1), pp.

73-83. doi: 10.1007/s00420-012-0838-5.

Evans, K., Roll, S.C., and Baker, J. (2009) 'Work-related musculoskeletal disorders (WRMSD)
among registered diagnostic medical sonographers and vascular technologists: A representa-

tive sample', Journal of Diagnostic Medical Sonography, 25(6), pp. 287-299.

Evans, K.D., Roll, S.C,, Li, X. and Sammet, S. (2010) 'A holistic evaluation of risk factors for
work-related musculoskeletal distress among asymptomatic sonographers performing neu-

rosonology: A pilot study', Journal of Diagnostic Medical Sonography, 26(2), pp. 64-78.

Fagarasanu, M. and Kumar, S. (2003) 'Carpal tunnel syndrome due to keyboarding and
mouse tasks: a review', International Journal of Industrial Ergonomics, 31(2), pp. 119-136.

doi: http://dx.doi.org/10.1016/50169-8141(02)00180-4.

Faucett, J., Garry, M., Nadler, D. and Ettare, D. (2002) 'A test of two training interventions to
prevent work-related musculoskeletal disorders of the upper extremity', Applied Ergonomics,

33(4), pp. 337-347. doi: http://dx.doi.org/10.1016/S0003-6870(02)00006-6.

Felton, J.L., Kennedy, N., Thoirs, K., Alphonse, J., and Quinton, A.E. (2022) 'Knowledge and
use of work-related musculoskeletal disorder (WRMSD) prevention techniques in the daily
practice of final-year Australian sonography students: A cross-sectional study', Sonography,

n/a. doi: https://doi.org/10.1002/sono.12334.

Feng, Q,, Liu, S., Yang, L., Xie, M. and Zhang, Q. (2016) 'The Prevalence of and Risk Factors As-
sociated with Musculoskeletal Disorders among Sonographers in Central China: A Cross-Sec-

tional Study', PLoS ONE, 11(10), pp. 1-18. doi: 10.1371/journal.pone.0163903.

Fetal Anomaly Screening Programme (FASP): https://www.gov.uk/guidance/fetal-anomaly-

screening-programme-overview

Fernando, R. (1996) 'Adverse physical symptoms in radiographers practising ultrasound', Ra-

diography, 2(2), pp. 91-97. doi: http://dx.doi.org/10.1016/51078-8174(96)90001-2.

295



Fischer, S.L. and Woodcock, K. (2012) 'A cross-sectional survey of reported musculoskeletal
pain, disorders, work volume and employment situation among sign language interpreters’,
International Journal of Industrial Ergonomics, 42(4), pp. 335-340. doi:
http://dx.doi.org/10.1016/j.ergon.2012.03.003.

Fisher, T.F. (2015) 'Radiologic and Sonography Professionals’ Ergonomics', Journal of Diag-

nostic Medical Sonography, 31(3), pp. 137-147. doi: 10.1177/8756479315580020.

Fisher, T.F. (2017) 'Role of Occupational Therapy in Preventing Work-Related Musculoskele-
tal Disorders with Recycling Workers: A Pilot Study', The American Journal of Occupational

Therapy, 71(1), pp. 1-6. doi: //dx.doi.org/10.5014/ajot.2017.022871.

Fisher, T.F., Brodzinski-Andreae, B. and Zook, S. (2009) 'Effectiveness of work injury preven-
tion education and safety training by an occupational therapist', British Journal of Occupa-

tional Therapy, 72(10), pp. 450-457.

Flowers, P., Davis, M., Hart, G., Rosengarten, M., Frankis, J. and Imrie, J. (2006) 'Diagnosis
and stigma and identity amongst HIV positive Black Africans living in the UK', Psychology &
Health, 21(1), pp. 109-122.

Flowers, P., Davis, M.M., Larkin, M., Church, S. and Marriott, C. (2011) 'Understanding the
impact of HIV diagnosis amongst gay men in Scotland: An interpretative phenomenological

analysis', Psychology & Health, 26(10), pp. 1378-1391.

Flowers, P., Hart, G. and Marriott, C. (1999) 'Constructing sexual health: gay men and 'risk' in
the context of a public sex environment', Journal of Health Psychology, 4(4), pp. 483-495.
doi: 10.1177/135910539900400403 [doi].

Flowers, P., Marriott, C. and Hart, G. (2000) 'The Bars, the Bogs, and the Bushes': The Impact

of Locale on Sexual Cultures Taylor & Francis Ltd.

Flynn, R. (2002) Managerialism, Professionalism and Quasi-Markets. In Exworthy, M. and
Halford, S. (2002) Professionals and the new managerialism in the public sector. Buckingham:

Open University Press.

Friesen, M.N., Friesen, R., Quanbury, A. and Arpin, S. (2006) 'Musculoskeletal injuries among
ultrasound sonographers in rural Manitoba: a study of workplace ergonomics', AAOHN Jour-

nal, 54(1), pp. 32-37.

296



Fullan, M. (1998). Changing Forces: Probing the Depths of Educational Reform. London. The

Farmer Press.

Gewurtz, R. E., Premiji, S., & Holness, D. L. (2018). The experiences of workers who do not
successfully return to work following a work-related injury. Work (Reading, Mass.), 61(4),

537-549. https://doi.org/10.3233/WOR-182824

Gibbs, V. (2011) 'The development of an innovative approach to postgraduate ultrasound ed-
ucation: An evolving process', Radiography, 17(1), pp. 28-32. doi:
10.1016/j.radi.2010.06.002.

Gibbs, V. and Edwards, H. (2012) 'An investigation of sonographers unaffected by work-re-
lated musculoskeletal disorders', Ultrasound, 20(3), pp. 149-154.

Gibbs, V. and Hobbs, J. (2009) 'Implementing a new style of learning in a taught postgraduate

medical ultrasound programme: reflections on the first year', Ultrasound, 17(2), pp. 85-89.

Gibbs, V. and Young, P. (2009) 'Work-related musculoskeletal disorders in sonography and
the Alexander technique', Ultrasound, 16(4), pp. 213-219.

Gibbs, V. and Young, P. (2011) 'A study of the experiences of participants following attend-
ance at a workshop on methods to prevent or reduce work-related musculoskeletal disor-
ders amongst sonographers', Radiography, 17(3), pp. 223-229. doi:
http://dx.doi.org/10.1016/j.radi.2011.02.003.

Gillen, M., Cisternas, M.G., Yen, I.H., Swig, L., Rugulies, R., Frank, J., and Blanc, P.D. (2010)
'Functional recovery following musculoskeletal injury in hospital workers', Occupational

Medicine, 60(7), pp. 532-539.

Giorgi, A. (2010) 'Phenomenology and the Practice of Science', Existential Analysis: Journal of

the Society for Existential Analysis, 21(1), pp. 3-22.

Glover, W., McGregor, A., Sullivan, C. and Hague, J. (2005) 'Work-related musculoskeletal dis-
orders affecting members of the Chartered Society of Physiotherapy', Physiotherapy, 91(3),
pp. 138-147. doi: http://dx.doi.org/10.1016/].physio.2005.06.001.

Gold, J.E., Cherniack, M., Hanlon, A. and Soller, B. (2010) 'Skin temperature and muscle blood
volume changes in the hand after typing', International Journal of Industrial Ergonomics,

40(2), pp. 161-164. doi: http://dx.doi.org/10.1016/j.ergon.2009.07.001.

297



Gray, D.E. (2014) Doing research in the real world. Los Angeles : SAGE, 2014, 3rd ed.
Gray, D.E. (2018) Doing research in the real world. Los Angeles : SAGE, 2014; 4th ed.
Gray, D.E. (2022) Doing research in the real world. Los Angeles : SAGE, 2014; 5th ed.

Grabrovaz, M, Miller, P K., Bolton, G C and Waring, L (2020) The future of ultrasound Ad-
vanced Clinical Practitioner education: Mapping the views of programme leads in the UK. In:
United Kingdom Imaging and Oncology Congress 2020: Pathways and Communication, 1-3

June 2020, ACC, Liverpool. (Unpublished)

Greenhalgh, T., Thorne, S. and Malterud, K. (2018) 'Time to challenge the spurious hierarchy
of systematic over narrative reviews?', European Journal of Clinical Investigation, 48(6), pp.

e12931-n/a. doi: 10.1111/eci.12931

Guptill, C. (2011) 'The lived experience of working as a musician with an injury', Work, 40(3),

pp. 269-280.

Guptill, C. (2012) 'Injured Professional Musicians and the Complex Relationship between Oc-
cupation and Health', Journal of Occupational Science, 19(3), pp. 258-270. doi:
10.1080/14427591.2012.670901.

Halbesleben, J.R.B. (2010) 'The Role of Exhaustion and Workarounds in Predicting Occupa-
tional Injuries: A Cross-Lagged Panel Study of Health Care Professionals', Journal of Occupa-

tional Health Psychology, 15(1), pp. 1-16. doi: 10.1037/a0017634.

Hancock, J.L. (2014) 'A comparative analysis of instructional techniques toward long-term
positive ergonomics transformation for the early career sonographer', A Dissertation Submit-
ted to the Faculty of the University of Tennessee at Chattanooga in Partial Fulfilment of the
Requirements of the Degree of Doctor of Education. The University of Tennessee at Chatta-

nooga Chattanooga, Tennessee.

Harcombe, H., McBride, D., Derrett, S. and Gray, A. (2009) 'Prevalence and impact of muscu-
loskeletal disorders in New Zealand nurses, postal workers and office workers', Australian

and New Zealand Journal of Public Health, 33(5), pp. 437-441.

Harrison, G. and Harris, A. (2015) 'Work-related musculoskeletal disorders in ultrasound: Can

you reduce risk?', Ultrasound, 23(4), pp. 224-230.

298



Haslam, R.A. (2002) 'Targeting ergonomics interventions—learning from health promotion’,

Applied Ergonomics, 33(3), pp. 241-249. doi: 10.1016/S0003-6870(02)00016-9.

Health and Care Professions Council (HCPC) (2023) ‘Maintaining Your Health and Wellbeing’.

Available at: https://www.hcpc-uk.org/standards/meeting-our-standards/health-safety-and-

wellbeing/maintaining-your-health-and-wellbeing/ [Accessed 15/08/2023]

Health and Safety Commission (1998). Self-reported working conditions in 1995: Results

from a household survey. Sudbury, UK: HSE Books.

Health and Safety Commission (2000). Health and Safety Statistics 1999/2000. Sudbury, UK:
HSE Books.

Health and Safety Commission (2001). Health and Safety Statistics 2000101. Sudbury, UK:
HSE Books.

Health and Safety Commission (2003). Health and Safety Statistics Highlights 2001/2002.
Sudbury, UK: HSE Books.

Health and Safety Commission (2004a). Strategy for workplace health and safety in Great
Britain to 2010 and beyond. Sudbury, UK: HSE Books.

Health and Safety Commission (2004b). Health and Safety Statistics Highlights 2003104. Sud-
bury, UK: HSE Books.

Health and Safety Commission (2005). Health and Safety Statistics Highlights 2004105. Sud-
bury, UK: HSE Books.

Health and Safety Executive (1999). The Costs to Britain of Workplace Accidents and Work-
related 11l Health in 1995/96. Sudbury, UK: HSE Books.

Health and Safety Executive (2002). Upper Limb Disorders in the Workplace. Sudbury, UK:
HSE Books.

Health and Safety Executive (2005). What are psychosocial risk factors. Available at:

http://www.hse.gov.uklmsd/mac/psychosocial.htm [Accessed 18 September 2005].

Health & Safety Executive (2017) Health & Safety Statistics 2014-15. Available at:
http://www.hse.gov.uk/statistics/ (Accessed 23 August 2018)

299


https://www.hcpc-uk.org/standards/meeting-our-standards/health-safety-and-wellbeing/maintaining-your-health-and-wellbeing/
https://www.hcpc-uk.org/standards/meeting-our-standards/health-safety-and-wellbeing/maintaining-your-health-and-wellbeing/
http://www.hse.gov.uklmsd/mac/psychosocial.htm

Health and Safety Executive (2020) ‘Costs to Great Britain of workplace injuries and new
cases of work-related Ill Health — 2019/20’ Available at: https://www.hse.gov.uk/statis-
tics/cost.htm [Accessed 17/08/2022]

Health and Safety Executive (2022) ‘Work-related musculoskeletal disorders statistics in

Great Britain, 2022’. Annual Statistics. Available at: https://www.hse.gov.uk/statis-

tics/causdis/msd.pdf [Accessed 17/08/2023]

Hefferon, K., & Gil-Rodriguez, E. (2011). Interpretative phenomenological analysis. The Psy-
chologist, 24(10), 756—759.

Heiden, B., Weigl, M., Angerer, P. and Miller, A. (2013) 'Association of age and physical job
demands with musculoskeletal disorders in nurses', Applied Ergonomics, 44(4), pp. 652-658.

doi: http://dx.doi.org/10.1016/j.apergo.2013.01.001.

Heil, J. (2012) 'Pain on the run: injury, pain and performance in a distance runner', Sport Psy-

chologist, 26(4), pp. 540-550.

Herin, F., Paris, C., Levant, A., Vignaud, M., Sobaszek, A. and Soulat, J. (2011) 'Links between
nurses’ organisational work environment and upper limb musculoskeletal symptoms: Inde-
pendently of effort—reward imbalance! The ORSOSA study', Pain, 152(9), pp. 2006-2015. doi:
http://dx.doi.org/10.1016/j.pain.2011.04.018.

Hicks, C. (2009) Research methods for clinical therapists applied project design and analysis.

5th ed. Edinburgh; Churchill Livingstone/Elsevier.

Hooson, J.M., Coetzer, R., Stew, G. and Moore, A. (2013) 'Patients' experience of return to
work rehabilitation following traumatic brain injury: A phenomenological study', Neuropsy-

chological Rehabilitation, 23(1), pp. 19-44.

Horkey, J. and King, P. (2004) 'Ergonomic recommendations and their role in cardiac sonog-

raphy', Work, 22(3), pp. 207-218.

Houvet, P. and Obert, L. (2013) 'Upper limb cumulative trauma disorders for the orthopaedic
surgeon', Orthopaedics & Traumatology: Surgery & Research, 99(1, Supplement), pp. S104-
S114. doi: http://dx.doi.org/10.1016/j.0tsr.2012.12.007.

Hymer, B. (2009) Giftedness as a living concept: what is a living theory approach to Action

Research and how can it contribute to gift creation through student-led enquiry? Wiley.

300


https://www.hse.gov.uk/statistics/causdis/msd.pdf
https://www.hse.gov.uk/statistics/causdis/msd.pdf

ILCE, A. (2014) 'Study on Work-Related Musculoskeletal Disorders in Intensive Care Unit

Nurses', Anatolian Journal of Clinical Investigation, 8(2), pp. 68-76.

Janiszewski, C. and Uy, D. (2008) 'Precision of the Anchor Influences the Amount of Adjust-

ment', Psychological Science (Wiley-Blackwell), 19(2), pp. 121-127.

Jellad, A., Lajili, H., Boudokhane, S., Migaou, H., Maatallah, S. and Frih, Z.B.S. (2013) 'Muscu-
loskeletal disorders among Tunisian hospital staff: Prevalence and risk factors', The Egyptian

Rheumatologist, 35(2), pp. 59-63. doi: http://dx.doi.org/10.1016/j.ejr.2013.01.002.

Johnston, V., Jull, G., Sheppard, D.M. and Ellis, N. (2013) 'Applying principles of self-manage-
ment to facilitate workers to return to or remain at work with a chronic musculoskeletal con-
dition', Manual Therapy, 18(4), pp. 274-280. doi:
http://dx.doi.org/10.1016/j.math.2013.04.001.

Jones, T. and Kumar, S. (2001) 'Physical ergonomics in low-back pain prevention', Journal of
Occupational Rehabilitation; J Occup Rehabil, 11(4), pp. 309-320. doi:
10.1023/A:1013304826873.

Jose, J.A. (2012) 'Outcome measures and prognosis of WRMSD', Work, 41, pp. 4848-4849.

Kallenberg, L.A.C., Hermens, H.J., and Vollenbroek-Hutten, M.M.R. (2006) 'Distinction be-
tween computer workers with and without work-related neck—shoulder complaints based on
multiple surface EMG parameters', International Journal of Industrial Ergonomics, 36(10), pp.

921-929. doi: http://dx.doi.org/10.1016/j.ergon.2006.07.005.

Kallenberg, L.A.C., Schulte, E., Disselhorst-Klug, C. and Hermens, H.J. (2007) 'Myoelectric
manifestations of fatigue at low contraction levels in subjects with and without chronic pain’,
Journal of Electromyography and Kinesiology, 17(3), pp. 264-274. doi:
http://dx.doi.org/10.1016/j.jelekin.2006.04.004.

Kanter, R. M. (2007). The Enduring Skills of Change Leaders. NHRD Network Journal, 1(5_Spe-
cial_lIssue), 53-59. https://doi.org/10.1177/0974173920070511S

Karsh, B-T., Moro, F.B.P., & Smith, M.J. (2001). The efficacy of workplace ergonomic inter-
ventions to control musculoskeletal disorders: A critical analysis of the peer-reviewed litera-

ture. Theoretical Issues in Ergonomic Science, 2, 23-96.

Karels, C.H., Bierma-Zeinstra, S.M.A., Burdorf, A., Verhagen, A.P., Nauta, A.P. and Koes, B.W.

(2007) 'Social and psychological factors influenced the course of arm, neck and shoulder

301



complaints', Journal of Clinical Epidemiology, 60(8), pp. 839-848. doi:
http://dx.doi.org/10.1016/].jclinepi.2006.11.012.

Keller, K., Corbett, J. and Nichols, D. (1998) 'Repetitive strain injury in computer keyboard us-
ers: Pathomechanics and treatment principles in individual and group intervention', Journal

of Hand Therapy, 11(1), pp. 9-26. doi: http://dx.doi.org/10.1016/50894-1130(98)80056-2.

Kemp, E.A,, Phillips, C.H.E., Pringle, D., Hedderley, D., Dickson, B., and Chan, M.L.K. (2002)
'Software selection for the management and prevention of RSl in a diverse user community’,
International Journal of Industrial Ergonomics, 29(1), pp. 1-14. doi:

http://dx.doi.org/10.1016/S0169-8141(01)00041-5.

Khan, A.A., O’Sullivan, L. and Gallwey, T.J. (2010) 'Effect on discomfort of frequency of wrist
exertions combined with wrist articulations and forearm rotation', International Journal of
Industrial Ergonomics, 40(5), pp. 492-503. doi: http://dx.doi.org/10.1016/].er-
gon.2010.05.003.

Kim, K., Shin, H., Kim, B., Cha, S. and Park, J. (2012) ‘Changes in tendon length with increasing
rotator cuff tear size', Knee Surgery, Sports Traumatology, Arthroscopy, 20(6), pp. 1022-
1026.

Kirkham, J.A., Smith, J.A. and Havsteen-Franklin, D. (2015) 'Painting pain: An interpretative
phenomenological analysis of representations of living with chronic pain', Health Psychology,

34(4), pp. 398-406. doi: 10.1037/hea0000139.

Koch, T. and Kralik, D. (2006) Participatory action research in healthcare. Oxford : Blackwell,
2006.

Koponen, A.M., Laamanen, R., Simonsen-Rehn, N., Sundell, J., Brommels, M. and Suominen,
S. (2010) 'Psychosocial work environment and emotional exhaustion—Does a service provi-
sion model play a role?', Health Policy, 94(2), pp. 111-119. doi:
http://dx.doi.org/10.1016/j.healthpol.2009.09.002.

Koppelaar, E., Knibbe, J.J., Miedema, H.S. and Burdorf, A. (2013) 'The influence of individual
and organisational factors on nurses' behaviour to use lifting devices in healthcare', Applied

Ergonomics, 44(4), pp. 532-537. doi: http://dx.doi.org/10.1016/j.apergo.2012.11.005.

302



Korhan, O. and Mackieh, A. (2010) 'A model for occupational injury risk assessment of mus-
culoskeletal discomfort and their frequencies in computer users', Safety Science, 48(7), pp.

868-877. doi: http://dx.doi.org/10.1016/j.ssci.2010.03.010.

Kuorinka, I., Jonsson, B., Kilbom, A., Vinterberg, H., Biering-Sgrensen, F., Andersson, G. and
Jgrgensen, K. (1987) 'Standardised Nordic questionnaires for the analysis of musculoskeletal
symptoms', Applied Ergonomics, 18(3), pp. 233-237. doi: http://dx.doi.org/10.1016/0003-
6870(87)90010-X.

Lanfranchi, J.-. and Duveau, A. (2008) 'Explicative models of musculoskeletal disorders
(MSD): From biomechanical and psychosocial factors to clinical analysis of ergonomics', Re-
vue Européenne de Psychologie Appliquée/European Review of Applied Psychology, 58(4),
pp. 201-213. doi: http://dx.doi.org/10.1016/j.erap.2008.09.004.

Lang, J., Ochsmann, E., Kraus, T., and Lang, J.W.B. (2012) 'Psychosocial work stressors as an-
tecedents of musculoskeletal problems: A systematic review and meta-analysis of stability-
adjusted longitudinal studies', Social Science & Medicine, 75(7), pp. 1163-1174. doi:
http://dx.doi.org/10.1016/j.socscimed.2012.04.015.

Langdridge, D. (2007) Phenomenological psychology: theory, research and method. 1st ed.

Harlow: Pearson Education.

Leary, M.R. and Kowalski, R.M. (1990) ‘Impression Management: A Literature Review and
Two-Component Model’, Psychological Bulletin, 107(1), pp. 34—47. Available at:
https://doi.org/10.1037/0033-2909.107.1.34.

Lee, S., Lee, J.H., Gillen, M. and Krause, N. (2014) 'Job stress and work-related musculoskele-
tal symptoms among intensive care unit nurses: a comparison between job demand-control
and effort-reward imbalance models', American Journal of Industrial Medicine, 57(2), pp.

214-221. doi: 10.1002/ajim.22274.

Lee, H.R. and Paterson, A.M. (2004) 'Sonographers and Registration to Practice', Ultrasound,
12(2), pp. 64-67. doi: 10.1179/174227104225019445.

Lemasters, G.K., Atterbury, M.R., Booth-Jones, A., Bhattacharya, A., Ollila-Glenn, N., For-
rester, C. and Forst, L. (1998) 'Prevalence of work-related musculoskeletal disorders in active
union carpenters', Occupational and Environmental Medicine (London, England); Occup Envi-

ron Med, 55(6), pp. 421-427. doi: 10.1136/0em.55.6.421.

303


https://doi.org/10.1037/0033-2909.107.1.34

Levanon, Y., Gefen, A., Lerman, Y. and Ratzon, N. (2010) 'Multi Dimensional System for Evalu-
ating a Preventive Program for Upper Extremity Disorders Among Computer Operators',
Journal of Hand Therapy, 23(4), pp. e10-e11. doi:
http://dx.doi.org/10.1016/j.jht.2010.09.025.

Levin, A. (2000) 'Ergonomic Software Said To Reduce RSI', National Underwriter / Life &
Health Financial Services, 104(23), pp. 36.

Lin, T., Liu, Y.C,, Hsieh, T., Hsiao, F., Lai, Y. and Chang, C. (2012) 'Prevalence of and risk factors
for musculoskeletal complaints among Taiwanese dentists', Journal of Dental Sciences, 7(1),

pp. 65-71. doi: http://dx.doi.org/10.1016/].jds.2012.01.009.

Lincoln, A.E., Vernick, J.S., Ogaitis, S., Smith, G.S., Mitchell, C.S. and Agnew, J. (2000) 'Inter-
ventions for the primary prevention of work-related carpal tunnel syndrome', American Jour-
nal of Preventive Medicine, 18(4, Supplement 1), pp. 37-50. doi:
http://dx.doi.org/10.1016/S0749-3797(00)00140-9.

Lipscomb, H.J., Schoenfisch, A.L., Myers, D.J., Pompeii, L.A. and Dement, J.M. (2012) 'Evalua-
tion of direct workers' compensation costs for musculoskeletal injuries surrounding interven-
tions to reduce patient lifting', Occupational and Environmental Medicine, 69(5), pp. 367-

372.

Lizano, E. L., & Mor Barak, M. E. (2012). Workplace demands and resources as antecedents
of job burnout among public child welfare workers: A longitudinal study. Children and Youth

Services Review, 34(9), 1769-1776. https://doi.org/10.1016/j.childyouth.2012.02.006

Loaring, J.M., Larkin, M., Shaw, R. and Flowers, P. (2015) 'Renegotiating Sexual Intimacy in
the Context of Altered Embodiment: The Experiences of Women with Breast Cancer and
Their Male Partners Following Mastectomy and Reconstruction', Health Psychology, 34(4),
pp. 426-436 11p. doi: 10.1037/hea0000195.

Long, M.H., Johnston, V. and Bogossian, F. (2012) 'Work-related upper quadrant musculo-
skeletal disorders in midwives, nurses and physicians: A systematic review of risk factors and
functional consequences', Applied Ergonomics, 43(3), pp. 455-467. doi:
http://dx.doi.org/10.1016/j.apergo.2011.07.002.

Long, M.H., Johnston, V. and Bogossian, F.E. (2013) 'Helping women but hurting ourselves?
Neck and upper back musculoskeletal symptoms in a cohort of Australian Midwives', Mid-

wifery, 29(4), pp. 359-367. doi: http://dx.doi.org/10.1016/j.midw.2012.02.003.
304



http://dx.doi.org/10.1016/j.midw.2012.02.003

Lonnqvist, J.E. (2009) The moderating effect of conformism values on the relations between
other personal values, social norms, moral obligation, and single altruistic behaviours. Eng-

land, Wiley-Blackwell.

Lopez, K. A., & Willis, D. G. (2004). Descriptive versus interpretive phenomenology: their con-
tributions to nursing knowledge. Qualitative Health Research, 14(5), 726—735.
https://doi.org/10.1177/1049732304263638

Loras, H., Haga, M. and Sigmundsson, H. (2020) 'Effect of a Single Bout of Acute Aerobic Exer-
cise at Moderate-to-Vigorous Intensities on Motor Learning, Retention and Transfer', Sports

(Basel); Sports (Basel), 8(2), pp. 15. doi: 10.3390/sports8020015.

Loras, H., @steras, B., Torstensen, T.A. and @steras, H. (2015) 'Medical Exercise Therapy for
Treating Musculoskeletal Pain: A Narrative Review of Results from Randomized Controlled
Trials with a Theoretical Perspective: Medical Exercise Therapy and Musculoskeletal Pain’,
Physiotherapy Research International: The Journal for Researchers and Clinicians in Physical

Therapy, 20(3), pp. 182-190. doi: 10.1002/pri.1632.

Lotters, F. and Burdof, A. (2002) 'Are changes in mechanical exposure and musculoskeletal
health good performance indicators for primary interventions?', International Archives of Oc-

cupational and Environmental Health, 75(8), pp. 549-561.

Luttmann, A., Schmidt, K. and Jager, M. (2010) 'Working conditions, muscular activity and
complaints of office workers', International Journal of Industrial Ergonomics, 40(5), pp. 549-

559. doi: http://dx.doi.org/10.1016/j.ergon.2010.04.006.

Lysaght, R., Donnelly, C. and Luong, D. (2010) 'Best practices in the rehabilitation of acute
musculoskeletal disorders in workers with injuries: An integrative review and analysis of

evolving trends', Work, 35(3), pp. 319-333. doi: 10.3233/WOR-2010-0993.

MacDermid, J. (2004) 'Effective Management of Musculoskeletal Injury. A Clinical Ergonom-

ics Approach to Prevention, Treatment And Rehabilitation: Andrew Wilson. Philadelphia, PA:
Harcourt Health Science, 2002. 275 pages. $49', Journal of Hand Therapy, 17(1), pp. 72. doi:

http://dx.doi.org/10.1197/j.jht.2003.10.012.

MacDonald, K. and King, D. (2014) 'Work-related musculoskeletal disorders in veterinary
echocardiographers: A cross-sectional study on prevalence and risk factors', Journal of Veter-

inary Cardiology, 16(1), pp. 27-37. doi: http://dx.doi.org/10.1016/j.jvc.2014.01.001.

305



MacDonald, K. and Scott, P. (2013) 'Scanning through the pain: Ergonomic considerations for
performing echocardiography of animals', Journal of Veterinary Cardiology, 15(1), pp. 57-63.
doi: http://dx.doi.org/10.1016/j.jvc.2012.11.002.

Magnavita N, Vevilacqua L, Paoletta M, Andriano F, Nicolo C: Work-related musculoskeletal

complaints in sonologists. J Occup Environ Med 1999,41(11):981-988.

Makikangas, A. and Kinnunen, U. (2003) 'Psychosocial work stressors and well-being: self-es-
teem and optimism as moderators in a one-year longitudinal sample', Personality and Indi-
vidual Differences, 35(3), pp. 537-557. doi: http://dx.doi.org/10.1016/50191-8869(02)00217-
9.

Makin, P.J. and Cox, C. (2004) Changing Behaviour at Work : A Practical Guide. London:

Routledge.

Malliaras, P., Voss, C., Garau, G., Richards, P. and Maffulli, N. (2012) 'Achilles tendon shape
and echogenicity on ultrasound among active badminton players', Scandinavian Journal of

Medicine & Science in Sports, 22(2), pp. 149-155.

Malmgren Olsson, E. and Armelius, B. (2003) 'Non-specific musculoskeletal disorders in pa-
tients in primary care: subgroups with different outcome patterns', Physiotherapy Theory

and Practice, 19(3), pp. 161. doi: 10.1080/09593980390230578.

Mansfield, M., Thacker, M. and Sandford, F. (2018) 'Psychosocial Risk Factors and the Associ-
ation With Carpal Tunnel Syndrome: A Systematic Review', HAND; Hand (N Y), 13(5), pp. 501-
508. doi: 10.1177/1558944717736398.

Margolin, L. (1997) ‘Under the Cover of Kindness: The Invention of Social Work’. Char-

lottesville, University Press Virginia.

Martel M. O. Thibault P. Sullivan M. J. L. (2012) 'Judgements about pain intensity and pain
genuineness: the role of pain behaviour and judgmental heuristics', Journal of Pain, 12(4),

pp. 468-475.

Maunder, T. (1997) 'Principles and practice of managing difficult behaviour situations in in-

tensive care', Intensive & Critical Care Nursing, 13(2), pp. 108-110.

Mawson, J., Miller, P.K. and Booth, L. (2021) Stress, a reflective self and an internal locus of
control: On the everyday clinical placement experiences of older undergraduate radiog-

raphers in the UK. Elsevier.

306



Mazal, J., Kelly, N., Johnson, T., Rose, G., & Phelan, D. (2021). ‘Impact of COVID-19 on Work-
Related Musculoskeletal Disorders for Cardiac Sonographers’. Journal of the American Soci-
ety of Echocardiography : official publication of the American Society of Echocardiog-

raphy, 34(5), 570. https://doi.org/10.1016/j.ech0.2021.01.007

Mccrystal, N., K., Craig, D., K., Versloot, R., J., Fashler, N., S. and Jones, N., D. (2011) 'Perceiv-
ing pain in others: Validation of a dual processing model', Pain, 152(5), pp. 1083-1089. doi:
10.1016/j.pain.2011.01.025.

Mcdonald, M. and Salisbury, H. (2019) 'Physical Activity, Exercise, and Musculoskeletal Disor-
ders in Sonographers', Journal of Diagnostic Medical Sonography, 35(4), pp. 305-315. doi:
10.1177/8756479319843883.

McDonnell, L.K., Hume, P.A. and Nolte, V. (2011) 'Rib Stress Fractures Among Rowers Defini-
tion, Epidemiology, Mechanisms, Risk Factors and Effectiveness of Injury Prevention Strate-

gies', Sports Medicine, 41(11), pp. 883-901.

Meub, L. and Proeger, T.E. (2015) 'Anchoring in social context', Journal of Behavioural and

Experimental Economics, 55, pp. 29-39. doi: http://dx.doi.org/10.1016/j.socec.2015.01.004.

Michlovitz, S., Hun, L., Erasala, G.N., Hengehold, D.A. and Weingand, K.W. (2004) 'Continuous
low-level heat wrap therapy is effective for treating wrist pain', Archives of Physical Medicine

and Rehabilitation, 85(9), pp. 1409-1416. doi: http://dx.doi.org/10.1016/j.apmr.2003.10.016.

Migration Advisory Committee (2019) https://www.gov.uk/guidance/immigration-rules/im-

migration-rules-appendix-k-shortage-occupation-list

Miller, P.K., Booth, L. and Spacey, A. (2019) Dementia and clinical interaction in frontline ra-
diography: mapping the practical experiences of junior clinicians in the UK. SAGE Publica-

tions.

Miller, P. K., Grabrovaz, M, Bolton, G.C. and Waring, L (2020) The future of ultrasound Ad-
vanced Clinical Practitioner education: Mapping the views of clinical leads in the public and
private sector. In: United Kingdom Imaging and Oncology Congress 2020: Pathways and

Communication, 1-3 June 2020, ACC, Liverpool. (Unpublished)

Miller, P.K., Waring, L., Bolton, G.C. and Sloane, C. (2019) Personnel flux and workplace anxi-
ety: Personal and interpersonal consequences of understaffing in UK ultrasound depart-

ments. Radiography. Volume 25, Issue 1, 46 — 50

307


https://doi.org/10.1016/j.echo.2021.01.007

Miller, C. and Newton, S.E. (2006) 'Pain Perception and Expression: The Influence of Gender,
Personal Self-Efficacy, and Lifespan Socialization', Pain Management Nursing, 7(4), pp. 148-

152. doi: 10.1016/j.pmn.2006.09.004.

Miller, P.K., Booth, L. and Spacey, A. (2017) Dementia and clinical interaction in frontline ra-
diography: mapping the practical experiences of junior clinicians in the UK. SAGE Publica-

tions.

Miller, P.K., Waring, L., Bolton, G.C. and Sloane, C. (2018) 'Personnel flux and workplace anxi-
ety: Personal and interpersonal consequences of understaffing in UK ultrasound depart-

ments', Radiography; Radiography, . doi: 10.1016/j.radi.2018.07.005.

Miller, P.K., Woods, A.L., Sloane, C. and Booth, L. (2017a) 'Obesity, heuristic reasoning and
the organisation of communicative embarrassment in diagnostic radiography', Radiography,

23(2), pp. 130-134. doi: //doi.org/10.1016/j.radi.2016.12.002.

Miller, P.K., Woods, A.L., Sloane, C. and Booth, L. (2017b) Obesity, heuristic reasoning and

the organisation of communicative embarrassment in diagnostic radiography. Elsevier.

Morton, B. and Delf, P. (2008) 'The prevalence and causes of MSI amongst sonographers',

Radiography, 14(3), pp. 195-200. doi: 10.1016/j.radi.2007.02.004.

Morrell, K.M., Loan-Clarke, J. and Wilkinson, A.J. (2004) 'Organisational change and em-
ployee turnover', Personnel Review, 33(2), pp. 161-173. doi: 10.1108/00483480410518022.

Moules, N.J. (2002) 'Hermeneutic Inquiry: Paying Heed to History and Hermes', International

Journal of Qualitative Methods, 1(3), pp. 1-22. doi: 10.1177/160940690200100301.

Muir, M., Hrynkow, P., Chase, R., Boyce, D. and Mclean, D. (2004) 'The Nature, Cause, and
Extent of Occupational Musculoskeletal Injuries among Sonographers: Recommendations for
Treatment and Prevention', Journal of Diagnostic Medical Sonography, 20(5), pp. 317-325.
doi: 10.1177/8756479304266737.

Murphey, S.L. and Milkowski, A. (2006) 'Surface EMG evaluation of sonographer scanning
postures', Journal of Diagnostic Medical Sonography, 22(5), pp. 298-305.

Murphy, M.M., Hughes, M. and Sullivan, C.O. (2013) 'Improving student learning on a mid-
wifery education programme by using a benchmark course portfolio as a means of reflection
and peer review', Nurse Education Today, 33(8), pp. 785-790. doi:
10.1016/j.nedt.2012.03.004.

308



Murray, S. and Holmes, D. (2014) 'Interpretive Phenomenological Analysis (IPA) and the Eth-
ics of Body and Place: Critical Methodological Reflections', Human Studies, 37(1), pp. 15-30.
doi: 10.1007/s10746-013-9282-0.

Naidoo, R.N. and Haq, S.A. (2008) 'Occupational use syndromes', Best Practice & Research
Clinical Rheumatology, 22(4), pp. 677-691. doi:
http://dx.doi.org/10.1016/j.berh.2008.04.001.

Newell, J. M., & MacNeil, G. A. (2010). ‘Professional burnout, vicarious trauma, secondary
traumatic stress, and compassion fatigue: A review of theoretical terms, risk factors, and pre-
ventive methods for clinicians and researchers’. Best Practices in Mental Health: An Interna-

tional Journal, 6(2), 57—-68.

NHS England and NHS Improvement (2019) Diagnostic Imaging Dataset Annual Statistical Re-
lease 2018/19. Available at: https://www.england.nhs.uk/statistics/wp-content/up-
loads/sites/2/2019/12/Annual-Statistical-Release-2018-19-PDF-1.9MB.pdf [accessed
28/04/2023]

NHS England and NHS Improvement (2022) Diagnostic Imaging Dataset Statistical Release.
Provisional Monthly Statistics, March 2021-March 2022. Available at: https://www.eng-
land.nhs.uk/statistics/wp-content/uploads/sites/2/2022/07/Statistical-Release-21st-July-
2022-PDF-875KB.pdf [accessed 28/04/2023]

NHS Imaging and Radio diagnostic activity 2013/14 Release Version number: 1 First pub-
lished: 6th August 2014 Prepared by: NHS England Analytical Services (Operations) Available
here: https://www.england.nhs.uk/statistics/wp-content/uploads/sites/2/2013/04/KH12-
release-2013-14.pdf

NHS Improvement (2019) https://improvement.nhs.uk/resources/seven-day-services/ [Ac-

cessed 18/09/2019]

Nicholas, M.K., Asghari, A., Corbett, M., Smeets, R.J.,, Wood, B.M., Overton, S., Perry, C., Ton-

kin, L.E. and Beeston, L. (2012) 'ls adherence to pain self - management strategies associ-

ated with improved pain, depression and disability in those with disabling chronic pain?', Eu-

ropean Journal of Pain, 16(1), pp. 93-104.

309



Nickerson, A. et al. (2020) ‘““Tell Your Story”: a randomized controlled trial of an online inter-
vention to reduce mental health stigma and increase help-seeking in refugee men with post-
traumatic stress’, Psychological Medicine, 50(5), pp. 781-792. Available at:
https://doi.org/10.1017/50033291719000606.

Nieuwenhuijsen, E.R. (2004) 'Health behaviour change among office workers: An exploratory

study to prevent repetitive strain injuries', Work, 23(3), pp. 215-224.

Nilsson, A., Lindberg, P. and Denison, E. (2010) 'Predicting of pain, disability, and sick leave
regarding a non-clinical sample among Swedish nurses', Scandinavian Journal of Pain, 1(3),

pp. 160-166. doi: http://dx.doi.org/10.1016/].sjpain.2010.05.029.

Nixon, H.L. (1994a) 'Coaches' Views of Risk, Pain, and Injury in Sport, With Special Reference
to Gender Differences', Sociology of Sport Journal, 11 (1), pp.79-87.

Nixon, H.L. (1994b) 'Social pressure, social support, and help seeking for pain and injuries in

college sports networks', Journal of Sport & Social Issues, 18 (4), pp.340-355.
Office for National Statistics (ONS) https://www.ons.gov.uk/

Omer, S.R., Ozcan, E., Karan, A. and Ketenci, A. (2003) 'Musculoskeletal system disorders in
computer users: Effectiveness of training and exercise programs', Journal of Back & Musculo-

skeletal Rehabilitation, 17(1), pp. 9-13.

Osborn, M. and Smith, J.A. (1998) 'The personal experience of chronic benign lower back
pain: An interpretative phenomenological analysis', British Journal of Health Psychology, 3(1),

pp. 65-83. doi: 10.1111/j.2044-8287.1998.tb00556.X.

Otu, N. and Otu, N. (2022) 'Why Do the Police Reject Counselling? An Examination of Neces-
sary Changes to Police Subculture', Online Journal of Health Ethics, 18(2). doi:
10.18785/jhe.1802.04.

Overgaard, Sgren (2003). ‘Heidegger's early critique of Husserl’. International Journal of Phil-

osophical Studies 11 (2):157 — 175.

Paley, J. (1998) 'Mis-interpretive phenomenology: Heidegger, ontology and nursing re-
search', Journal of Advanced Nursing; 27(4), pp. 817-824. doi: 10.1046/].1365-
2648.1998.00607.

310


https://doi.org/10.1017/S0033291719000606

Paley, J. (2015) 'Absent bystanders and cognitive dissonance: A comment on Timmins & de

Vries', Nurse Education Today, 35(4), pp. 543-548. doi: 10.1016/j.nedt.2014.12.006.

Palmer, K.T. (2003) 'Pain in the forearm, wrist and hand', Best Practice & Research Clinical

Rheumatology, 17(1), pp. 113-135. doi: http://dx.doi.org/10.1016/51521-6942(02)00100-6.

Paparella, S. (2007) 'Failure Mode and Effects Analysis: A Useful Tool for Risk Identification
and Injury Prevention', Journal of Emergency Nursing, 33(4), pp. 367-371. doi:
http://dx.doi.org/10.1016/j.jen.2007.03.009.

Park, J. and Jang, S. (2010) 'Association between Upper Extremity Musculoskeletal Disorders
and Psychosocial Factors at Work: A Review on the Job DCS Model’s Perspective', Safety and
Health at Work, 1(1), pp. 37-42. doi: http://dx.doi.org/10.5491/SHAW.2010.1.1.37.

Parker, M. (1999) Ethics and community in the health care professions. London: Routledge.

Patterson, J., Hakkinen, P.J.(. and Wullenweber, A.E. (2002) 'Human health risk assessment:
selected internet and world wide web resources', Toxicology, 173(1-2), pp. 123-143. doi:

http://dx.doi.org/10.1016/50300-483X(02)00027-6.

Peele, P.B., Xu, Y. and Colombi, A. (2005) 'Medical care and lost workday costs in musculo-
skeletal disorders: Older versus younger workers', International Congress Series, 1280(0), pp.

214-218. doi: http://dx.doi.org/10.1016/j.ics.2005.02.065.

Pelton, J. (2004) Habits of the gendered heart: Drawing connections between individualism,

conformism, and gender. American Sociological Association.

Pesco, M.S., Chosa, E. and Tajima, N. (2006) 'Comparative study of hands-on therapy with ac-
tive exercises vs education with active exercises for the management of upper back pain’,

Journal of Manipulative and Physiological Therapeutics, 29(3), pp. 228-235.

Petterson, I. and Arnetz, B.B. (1998) 'Psychosocial stressors and well-being in health care
workers. The impact of an intervention program', Social Science & Medicine, 47(11), pp.

1763-1772. doi: http://dx.doi.org/10.1016/5S0277-9536(98)00245-7.

Pike, I., Russo, A., Berkowitz, J., Baker, J.P. and Lessoway, V.A. (1997) 'The Prevalence of Mus-
culoskeletal Disorders Among Diagnostic Medical Sonographers', Journal of Diagnostic Medi-

cal Sonography, 13(5), pp. 219-227. doi: 10.1177/875647939701300501.

311


http://dx.doi.org/10.5491/SHAW.2010.1.1.37
http://dx.doi.org/10.1016/j.ics.2005.02.065

Piko, B.F. (2006) 'Burnout, role conflict, job satisfaction and psychosocial health among Hun-
garian health care staff: A questionnaire survey', International Journal of Nursing Studies,

43(3), pp. 311-318. doi: http://dx.doi.org/10.1016/j.ijnurstu.2005.05.003.

Platt, L.D. and Baker, J.P. (2009) '385: Occupational injury is a risk to perinatal ultrasound’,
American Journal of Obstetrics and Gynaecology, 201(6, Supplement), pp. $149. doi:
http://dx.doi.org.ezproxy.lancs.ac.uk/10.1016/j.ajog.2009.10.400.

Pothoulaki, M., MacDonald, R. and Flowers, P. (2012) 'An interpretative phenomenological
analysis of an improvisational music therapy program for cancer patients', Journal of Music

Therapy, 49(1), pp. 45-67.

Potter, J. (2012) 'Re-reading discourse and social psychology: Transforming social psycholo-

gy', British Journal of Social Psychology, 51(3), pp. 436-455.

Potter, J., & Hepburn, A. (2005). ‘Qualitative interviews in psychology: Problems and possibil-
ities’. Qualitative Research in Psychology, 2(4), 281-307.
https://doi.org/10.1191/1478088705qp0450a

Potter, J. and Wetherell, M. (1987) Discourse and social psychology: beyond attitudes and

behaviour. London: Sage.

Price, R. (2010) 'Ultrasound: From pioneering to the present', Radiography, 16(2), pp. 91-92.
doi: http://dx.doi.org.ezproxy.lancs.ac.uk/10.1016/j.radi.2010.02.004.

Professional Standards Authority (2019) https://www.professionalstand-
ards.org.uk/docs/default-source/publications/right-touch-assurance-for-sonographers---a-

report-for-health-education-england.pdf?sfvrsn=b2fd7420_0

Prochaska, J. O., & DiClemente, C. C. (1982). Transtheoretical therapy: Toward a more inte-
grative model of change. Psychotherapy: Theory, Research & Practice, 19(3), 276—288.
https://doi.org/10.1037/h0088437

Public Health England. Musculoskeletal health: 5-year prevention strategic framework. Avail-
able at: https://www.gov.uk/government/ publications/musculoskeletal-health-5-year-pre-

vention-strategic-framework 2019 [Accessed September 2, 2021].

Punnett, L. and Wegman, D.H. (2004) 'Work-related musculoskeletal disorders: the epidemi-
ologic evidence and the debate', Journal of Electromyography and Kinesiology, 14(1), pp. 13-
23.

312



Radley, A. Billig, M. (1996) 'Accounts of health and illness: Dilemmas and representations’,

Sociology of Health & lliness, 18(2), pp. 220-241. doi: 10.1111/1467-9566.ep10934984.

Rakowski, W., Ehrich, B., Goldstein, M.G., Rimer, B.K., Pearlman, D.N., Clark, M.A., Velicer,
W.F. and Woolverton lll, H. (1998) 'Increasing mammography among women aged 40-74 by
use of a stage-matched, tailored intervention', Preventive Medicine: An International Journal

Devoted to Practice and Theory, 27, pp. 748-756. doi: 10.1006/pmed.1998.0354.
Register of Clinical Technologists (RCT) http://therct.org.uk/

Rempel, D.M., Evanoff, B.A., Hagberg, M., Cherniack, M., Evanoff, B.A., Darby, P.S. and Brod-
kin, C.A. (2005) 'Chapter 23 - Musculoskeletal Disorders', in Rosenstock, L., Cullen, M. R.
Brodkin, C. A. and Redlich, C. (eds.) Textbook of Clinical Occupational and Environmental

Medicine (Second Edition) Edinburgh: W.B. Saunders, pp. 495-548.

Rhodes, J. and Smith, J. (2010) ""The top of my head came off ': A phenomenological interpre-
tative analysis of the experience of depression’, Counselling Psychology Quarterly, 23(4), pp.

399-409. doi: 10.1080/09515070.2010.530484.

Ripat, J., Giesbrecht, E., Quanbury, A. and Kelso, S. (2010) 'Effectiveness of an ergonomic key-
board for typists with work related upper extremity disorders: A follow-up study', Work,

37(3), pp. 275-283. doi: 10.3233/WOR-2010-1079.

Rivilis, I., Van Eerd, D., Cullen, K., Cole, D.C., Irvin, E., Tyson, J. and Mahood, Q. (2008) 'Effec-
tiveness of participatory ergonomic interventions on health outcomes: A systematic review',
Applied Ergonomics, 39(3), pp. 342-358. doi:
http://dx.doi.org/10.1016/j.apergo.2007.08.006.

Roll, S. and Coffin, C., T. (2012) 'The use of a vertical arm support device to reduce upper ex-

tremity muscle firing in sonographers', Work, 42(3), pp. 367-371.

Roll, S., Czuba, L.R., Sommerich, C.M. and Lavender, S.A. (2012) 'Ergonomic and safety risk
factors in home health care: Exploration and assessment of alternative interventions', Work,

42(3), pp. 341-353.

Roll, S., Roll, S.C., Evans, K.D., Hutmire, C.D. and Baker, J.P. (2012) 'An analysis of occupa-
tional factors related to shoulder discomfort in diagnostic medical sonographers and vascular

technologists', Work, 42(3), pp. 355-365.

313



Ross, R.H., Callas, P.W., Sargent, J.Q., Amick, B.C. and Rooney, T. (2006a) 'Incorporating In-
jured Employee Outcomes into Physical and Occupational Therapists’ Practice: A Controlled
Trial of the Worker-Based Outcomes Assessment System', Journal of Occupational Rehabili-

tation, 16(4), pp. 607-629.

Ross, R.H., Callas, P.W., Sargent, J.Q., Amick, B.C. and Rooney, T. (2006b) Outcomes into
Practice: Controlled Trial of the Worker-Based Outcomes Assessment System. American Soci-

ological Association.

Roth, B.M. (2014) Narrative, understanding, and the self: Heidegger and the interpretation of

lived experience. Ph.D. Boston University.

Ruehlman, L.S., Karoly, P. and Enders, C. (2012) 'A randomized controlled evaluation of an

online chronic pain self-management program', Pain, 153(2), pp. 319-330.

Ruppanner, L., Perales, F. and Baxter, J. (2018) ‘Harried and unhealthy? Parenthood, time

pressure, and mental health’, Journal of Marriage and Family [Preprint], (19 Oct 2018).

Russo, A., Murphy, C., Lessoway, V. and Berkowitz, J. (2002) 'The prevalence of musculoskel-

etal symptoms among British Columbia sonographers', Applied Ergonomics, 33(5), pp. 385.

Sakzewski, L. and Naser-ud-Din, S. (2014) 'Work-related musculoskeletal disorders in dentists
and orthodontists: A review of the literature', Work, 48(1), pp. 37-45. doi: 10.3233/WOR-
131712.

Sanders, M.A. and Turcotte, C.M. (2002) 'Strategies to reduce work-related musculoskeletal
disorders in dental hygienists: Two case studies', Journal of Hand Therapy, 15(4), pp. 363-
374. doi: http://dx.doi.org/10.1016/5S0894-1130(02)80008-4.

Santangelo, G. et al. (2017) ‘Assessment of apathy minimising the effect of motor dysfunc-
tions in Parkinson’s disease: a validation study of the dimensional apathy scale’, Quality of
Life Research, 26(9), pp. 2533-2540. Available at: https://doi.org/10.1007/s11136-017-1569-
6.

Scholl C and Salisbury H. (2017) ‘Barriers to performing ergonomic scanning techniques for
sonographers’. Journal of Diagnostic Medical Sonography;33:406-412. doi:
10.1177/8756479317726768.

314


http://dx.doi.org/10.1016/S0894-1130(02)80008-4
https://doi.org/10.1007/s11136-017-1569-6
https://doi.org/10.1007/s11136-017-1569-6

Schonstein, E. (2006) 'Responders for treatment of work-related musculoskeletal disorders:
Who are they and how do we find them?', International Congress Series, 1294(0), pp. 225-
228. doi: http://dx.doi.org/10.1016/j.ics.2006.02.055.

Scopel, J., Oliveira, P.A.B. and Wehrmeister, F.C. (2012) '[RSI/WRMSD in the third decade af-
ter restructuring of banking: new associated factors?]', Revista De Saude Publica, 46(5), pp.

875-885.

Serranheira, F., Cotrim, T., Rodrigues, V., Nunes, C. and Sousa-Uva, A. (2012) 'Nurses' work-
ing tasks and MSDs back symptoms: results from a national survey', Work, 41, pp. 2449-
2451.

Serranheira, F., Sousa-Uva, M. and Sousa-Uva, A. (2015) 'Hospital nurses tasks and work-re-
lated musculoskeletal disorders symptoms: A detailed analysis', Work (Reading, Mass.);

Work, 51(3), pp. 401-409. doi: 10.3233/WOR-141939.

Seto, E. and Biclar, L. (2008) 'Ambidextrous sonographic scanning to reduce sonographer re-
petitive strain injury', Journal of Diagnostic Medical Sonography, 24(3), pp. 127-135. Availa-
ble at: https://doi.org/10.1177/8756479308315230 .

Sharan, D. (2012) 'Ergonomic workplace analysis (EWA)', Work, 41, pp. 5366-5368.

Shaw, R.L. (2011) 'The future's bright: celebrating its achievements and preparing for the
challenges ahead in IPA research', Health Psychology Review, 5(1), pp. 28-34. doi:
10.1080/17437199.2010.524808.

Shepherd, H.R. and Stephens, N.M. (2010) 'Using Culture to Explain Behaviour: An Integra-
tive Cultural Approach’, Social Psychology Quarterly, 73(4), pp. 353-357. doi:
10.1177/0190272510389011.

Shinebourne, P. and Smith, J.A. (2011) 'Images of addiction and recovery: An interpretative
phenomenological analysis of the experience of addiction and recovery as expressed in visual
images', Drugs: Education, Prevention & Policy, 18(5), pp. 313-322. doi:
10.3109/09687637.2010.514621.

Shuai, J., Yue, P, Li, L., Liu, F. and Wang, S. (2014) 'Assessing the effects of an educational
program for the prevention of work-related musculoskeletal disorders among schoolteach-

ers', BMC Public Health, 14, pp. 1211. doi: 10.1186/1471-2458-14-1211.

315



Silverstein, B. and Clark, R. (2004) 'Interventions to reduce work-related musculoskeletal dis-
orders', Journal of Electromyography and Kinesiology, 14(1), pp. 135-152. doi:
http://dx.doi.org/10.1016/j.jelekin.2003.09.023.

Simonsen, J., Axmon, A., Nordander, C. and Arvidsson, I. (2017) 'Neck and upper extremity
pain in sonographers — Associations with occupational factors', Applied Ergonomics, 58, pp.

245-253. doi: 10.1016/j.apergo.2016.06.019.

Simonsen, J.G. and Gard, G. (2016) 'Swedish Sonographers perceptions of ergonomic prob-
lems at work and their suggestions for improvement', BMC Musculoskeletal Disorders, 17,

pp. n/a. doi: //dx.doi.org/10.1186/s12891-016-1245-y.

Simonsen, J.G., Dahlgvist, C., Enquist, H., Nordander, C., Axmon, A. and Arvidsson, I. (2018)
'Assessments of Physical Workload in Sonography Tasks Using Inclinometry, Goniometry, and
Electromyography', Safety and Health at Work, 9(3), pp. 326-333. doi:
10.1016/j.shaw.2017.08.007

Skjaerven, L., Kristoffersen, K. and Gard, G. (2010) '"How Can Movement Quality Be Promoted
in Clinical Practice? A Phenomenological Study of Physical Therapist Experts', Physical Ther-

apy, 90(10), pp. 1479-92. doi: 10.2522/ptj.20090059.

Smith, A. (1996) 'Upper Limb Disorders — Time to relax?', Physiotherapy, 82(1), pp. 31-38.
doi: http://dx.doi.org/10.1016/5S0031-9406(05)66995-7.

Smith, D.R., Mihashi, M., Adachi, Y., Koga, H. and Ishitake, T. (2006) 'A detailed analysis of
musculoskeletal disorder risk factors among Japanese nurses', Journal of Safety Research,

37(2), pp. 195-200. doi: http://dx.doi.org/10.1016/].jsr.2006.01.004.

Smith, D.R., Wei, N., Zhang, Y. and Wang, R. (2006) 'Musculoskeletal complaints and psycho-
social risk factors among physicians in mainland China', International Journal of Industrial Er-

gonomics, 36(6), pp. 599-603. doi: http://dx.doi.org/10.1016/j.ergon.2006.01.014.

Smith, E.K., Magarey, M., Argue, S. and Jaberzadeh, S. (2009) 'Muscular load to the thera-
pist's shoulder during three alternative techniques for trigger point therapy', Journal of Bod-
ywork and Movement Therapies, 13(2), pp. 171-181. doi:
http://dx.doi.org/10.1016/j.jbmt.2007.07.004.

Smith, J.A. (2010) 'Interpretative Phenomenological Analysis', Existential Analysis: Journal of

the Society for Existential Analysis, 21(2), pp. 186-192.

316



Smith, J. A., Flowers, P. Larkin, M. (2009) Interpretive Phenomenological Analysis. Theory,
Method and Research, First Ed. SAGE. London.

Smith, J. A., Flowers, P. Larkin, M. (2022) Interpretive Phenomenological Analysis. Theory,
Method, and Research. Second Ed. SAGE. London

Smith, P., Black, O., Keegel, T. and Collie, A. (2014) 'Are the Predictors of Work Absence Fol-
lowing a Work-Related Injury Similar for Musculoskeletal and Mental Health Claims?', Journal

of Occupational Rehabilitation, 24(1), pp. 79-88. doi: 10.1007/s10926-013-9455-8.

Smyth, W., Lindsay, D., Brennan, D. and Lindsay, D. (2017) 'Medical and allied health staff
self-reported long-term conditions', International Journal of Workplace Health Management,

10(6), pp. 418-433. doi: //dx.doi.org/10.1108/I)WHM-07-2017-0050.

Soares, M., M., Jacobs, K. and Jose, J., A. (2012) 'Outcome measures and prognosis of

WRMSD', Work, 41, pp. 4848-4849.

Soares, M., M., Jacobs, K. and Sharan, D. (2012a) 'Ergonomic workplace analysis (EWA)',
Work, 41, pp. 5366-5368.

Soares, M., M., Jacobs, K. and Sharan, D. (2012b) 'Physical examination, special tests and in-

vestigations for the diagnosis of WRMSD', Work, 41, pp. 5363-5365.

Society and College of Radiographers (2007) SCoR Body Mapping — WRMSD Monitoring
https://www.sor.org/system/files/document-library/public/sor_body_map-

ping_health_safety_reps.pdf

Society and College of Radiographers (2019a)) http://www.sor.org/sites/default/files/docu-

ment-versions/2019.3.10_scor_bmus_guidelines_amend_mar_2019_final.pdf

Society and College of Radiographers (2019b) https://www.sor.org/news/no-statutory-regu-

lation-sonographers-society-expresses-disappointment-and-dismay

Society and College of Radiographers (2019c¢) https://www.sor.org/sites/default/files/docu-

ment-versions/work_related_musculoskeletal _disorders_sonographers_0.pdf

Sommerich, C.M. (2018) 'Next Steps for Ergonomics Research in Sonography', Journal of Di-
agnostic Medical Sonography, 34(5), pp. 319-320. doi: 10.1177/8756479318791513.

317



Sommerich, C.M., Evans, K.D., Lavender, S.A.,, Sanders, E., Joines, S., Lamar, S., Radin Umar,
R.Z., Yen, W. and Park, S. (2019) 'Collaborating With Sonographers and Vascular Technolo-
gists to Develop Ergonomics Interventions to Address Work-Related Musculoskeletal Disor-
ders', Journal of Diagnostic Medical Sonography, 35(1), pp. 23-38. doi:
10.1177/8756479318810710.

Sommerich, C.M., Lavender, S.A., Evans, K.D., Sanders, E., Joines, S., Lamar, S., Radin Umar,
R.Z., Yen, W. and Park, S. (2016) 'Collaborating with mammographers to address their work-
related musculoskeletal discomfort', Ergonomics, 59(10), pp. 1307-1317. doi:
10.1080/00140139.2016.1140815.yard

Spence, S.H., Sharpe, L., Newton-John, T. and Champion, D. (1995) 'Effect of EMG biofeed-
back compared to applied relaxation training with chronic, upper extremity cumulative
trauma disorders', Pain, 63(2), pp. 199-206. doi: http://dx.doi.org/10.1016/0304-
3959(95)00047-V.

Speziale, H.J. and Carpenter, D.R. (2007) Qualitative Research in Nursing: Advancing the Hu-
manistic Imperative. 4th Edition, Lippincott, Williams and Wilkins, Philadelphia.

Staal, J.B., de Bie, R.A. and Hendriks, E.J.M. (2007) 'Aetiology and management of work-re-
lated upper extremity disorders', Best Practice & Research Clinical Rheumatology, 21(1), pp.

123-133. doi: http://dx.doi.org/10.1016/j.berh.2006.09.001.

Stangl, A.L., Earnshaw, V.A., Logie, C.H., van Brakel, W., C Simbayi, L., Barré, I. and Dovidio,
J.F. (2019) 'The Health Stigma and Discrimination Framework: a global, crosscutting frame-
work to inform research, intervention development, and policy on health-related stig-

mas', BMC medicine; BMC Med, 17(1), pp. 31. doi: 10.1186/5s12916-019-1271-3.

Starks, H. and Brown Trinidad, S. (2007) 'Choose Your Method: A Comparison of Phenome-
nology, Discourse Analysis, and Grounded Theory', Qualitative Health Research, 17(10), pp.
1372-1380. doi: 10.1177/1049732307307031.

Stevenson, J., M. (2014) 'Looking forward by looking back: Helping to reduce work-related
musculoskeletal disorders', Work, 47(1), pp. 137-141. doi: 10.3233/WOR-131691.

Street, S.L., Kramer, J.F., Harburn, K.L., Hansen, R. and MacDermid, J.C. (2003) 'Changes in
postural risk and general health associated with a participatory ergonomics education pro-
gram used by heavy video display terminal users: A pilot study', Journal of Hand Therapy,

16(1), pp. 29-35. doi: http://dx.doi.org/10.1016/50894-1130(03)80021-2.
318


http://dx.doi.org/10.1016/j.berh.2006.09.001

Stock, S., Nicolakakis, N., Raig, H., Messing, K., Lippel, K., Turcot, A. and Stock, S. (2014) 'Un-
derreporting work absences for nontraumatic work-related musculoskeletal disorders to
workers' compensation: results of a 2007-2008 survey of the Québec working population’,

American Journal of Public Health, 104(3), pp. €94-e101. doi: 10.2105/AJPH.2013.301562.

Suzuki, K., Suzuki, H., Motegi, N., Taniguchi, N. and Akiyama, I. (2015) '2088672 Current Situ-
ation in Work Environment And Ergonomics Of Sonographers in Japan: JSUM's Research For
Prevention of Work-Related Musculoskeletal Disorders', Ultrasound in Medicine and Biology,

41(4), pp. S141.

Sviland, R., Martinsen, K. and Raheim, M. (2014) 'To be held and to hold one’s own: narra-
tives of embodied transformation in the treatment of long-lasting musculoskeletal prob-
lems', Medicine, Health Care and Philosophy, 17(4), pp. 609-624. doi: 10.1007/s11019-014-
9562-0

Szerencsi, K., van Amelsvoort, L., Serroyen, J., Prins, M., Jansen, N. and Kant, |. (2013) 'The
impact of personal attributes on the association between cumulative exposure to work
stressors and cardiovascular disease', Journal of Psychosomatic Research, 75(1), pp. 23-31.

doi: http://dx.doi.org/10.1016/j.jpsychores.2013.04.011.

Thomas, D., Hare, B. and Cameron, |. (2018) 'Using body mapping as part of the risk assess-
ment process — a case study', Policy and Practice in Health and Safety, 16(2), pp. 224-240.
doi: 10.1080/14773996.2018.1491146.

Thomson, N. (2014) Sonographer workforce survey analysis. Available at:
https://www.sor.org/learning/document-library/sonographer-workforce-survey-analysis (Ac-

cessed: 10/04/2018).

Thomson, N. (2015) Ultrasound Examination Times and Appointments. Society of Radiog-

raphers. Available at: https://www.sor.org/ (Accessed: 10/04/2018).

Thomson, N. and Paterson, A. (2014) 'Sonographer registration in the United Kingdom — a re-
view of the current situation', Ultrasound, 22(1), pp. 52-56. doi:
10.1177/1742271X13517381.

Thompson, A.R. and Russo, K. (2012) 'Ethical Dilemmas for Clinical Psychologists in Conduct-
ing Qualitative Research', Qualitative Research in Psychology, 9(1), pp. 32-46. doi:
10.1080/14780887.2012.630636.

319



Trachter, R., Brouwer, B., Faris, M. and McLean, L. (2011) 'Performance on a manual tracking
task differentiates individuals at risk of developing carpal tunnel syndrome from those not at
risk', Journal of Electromyography and Kinesiology, 21(6), pp. 998-1003. doi:
http://dx.doi.org/10.1016/j.jelekin.2011.09.005.

Trinkoff, A.M., Lipscomb, J.A., Geiger-Brown, J., Storr, C.L. and Brady, B.A. (2003) 'Perceived
physical demands and reported musculoskeletal problems in registered nurses', American
Journal of Preventive Medicine, 24(3), pp. 270-275. doi: http://dx.doi.org/10.1016/5S0749-
3797(02)00639-6.

Trotter, J. (2003) 'Researching, studying, or jumping through hoops? Reflections on a PhD',
Social Work Education, 22(1), pp. 59-70. doi: 10.1080/0261547032000045056.

Tucker, P., Vanderloo, L. M., Irwin, J. D., Mandich, A. D., & Bossers, A. M. (2014). Exploring
the nexus between health promotion and occupational therapy: synergies and similari-
ties. Canadian Journal of Occupational Therapy. Revue canadienne d'ergotherapie, 81(3),

183-193. https://doi.org/10.1177/0008417414533300

Valachi, B. and Valachi, K. (2003) 'Mechanisms leading to musculoskeletal disorders in dentis-

try', Journal of the American Dental Association, 134(10), pp. 1344-1350.

van Galen, G.P., Liesker, H. and de Haan, A. (2007) 'Effects of a vertical keyboard design on
typing performance, user comfort and muscle tension', Applied Ergonomics, 38(1), pp. 99-

107. doi: http://dx.doi.org/10.1016/j.apergo.2005.09.005.

van Manen, M. (1990) Researching lived experience: Human science for an action sensitive

pedagogy. State University of New York Press, Albany.

Village, J. and Trask, C. (2007) 'Ergonomic analysis of postural and muscular loads to diagnos-

tic sonographers', International Journal of Industrial Ergonomics, 37(9-10), pp. 781-789.

Vicary (2016) ‘An Interpretative Phenomenological Analysis of the Impact of Professional
Background on Role Fulfilment: a study of approved mental health practice’. PhD thesis Uni-

versity of Manchester.

Vicary, S., Young, A. and Hicks, S. (2017) 'A reflective journal as learning process and contri-
bution to quality and validity in interpretative phenomenological analysis', Qualitative Social

Work, 16(4), pp. 550-565. doi: 10.1177/1473325016635244.

320


https://doi.org/10.1177/0008417414533300

Voerman, G.E., Vollenbroek-Hutten, M.M.R., Sandsjo, L., Kadefors, R. and Hermens, H.J.
(2008) 'Prognostic factors for the effects of two interventions for work-related neck—shoul-
der complaints: Myofeedback training and ergonomic counselling', Applied Ergonomics,

39(6), pp. 743-753. doi: http://dx.doi.org/10.1016/j.apergo.2007.11.007.

Vogel, K., Karltun, J., Eklund, J. and Engkvist, I.-. 'Improving meat cutters' work: Changes and
effects following an intervention', Applied Ergonomics, (0). doi:

http://dx.doi.org/10.1016/j.apergo.2013.03.016.

Vries, H., Reneman, M., Groothoff, J., Geertzen, J. and Brouwer, S. (2013) 'Self-reported
Work Ability and Work Performance in Workers with Chronic Nonspecific Musculoskeletal
Pain', Journal of Occupational Rehabilitation, 23(1), pp. 1-10. doi: 10.1007/s10926-012-9373-
1.

Wareluk, P., Jakubowski, W. and Wareluk, P. (2017) 'Evaluation of musculoskeletal symptoms
among physicians performing ultrasound', Journal of Ultrasonography, 17(70), pp. 154-159.
doi: 10.15557/JoU.2017.0023.

Waring, L. & Bolton, G.C. (2018). Direct Entry Postgraduate Ultrasound — The University of

Cumbria Experience, A report for Health Education Northwest.

Waring, L., Miller, P.K., Sloane, C., and Bolton, G.C. (2018) 'Charting the practical dimensions
of understaffing from a managerial perspective: everyday consequences of the UK’s sonog-
rapher shortage', UK Radiological and Radiation Oncology Congress. Liverpool ACC, 2nd to
4th July 2018.

Waring, L., Miller, P.K., Sloane, C. and Bolton, G. (2018) ‘Charting the practical dimensions of
understaffing from a managerial perspective: The everyday shape of the UK’s sonographer

shortage’, Ultrasound, doi: 10.1177/1742271X18772606.

Warming, S., Precht, D.H., Suadicani, P. and Ebbehgj, N.E. (2009) 'Musculoskeletal com-
plaints among nurses related to patient handling tasks and psychosocial factors — Based on
logbook registrations', Applied Ergonomics, 40(4), pp. 569-576. doi:
http://dx.doi.org/10.1016/j.apergo.2008.04.021.

Warren, N., Dillon, C., Morse, T., Hall, C. and Warren, A. (2000) 'Biomechanical, psychosocial,
and organizational risk factors for WRMSD: Population-based estimates from the Connecti-
cut Upper-extremity Surveillance Project (CUSP)', Journal of Occupational Health Psychology,

5(1), pp. 164-181. doi: 10.1037/1076-8998.5.1.164.
321



Warren, N. and Sanders, M.J. (2004) 'Chapter 10 - Biomechanical Risk Factors', in Martha J.
Sanders A2MA A2MSOSH A20TR/LA2 Martha J. Sanders, MA, MSOSH,OTR/L (ed.) Ergonom-
ics and the Management of Musculoskeletal Disorders (Second Edition) Saint Louis: Butter-

worth-Heinemann, pp. 191-229.

Weber, W. (2000) 'Dutch Health Council calls for more RSI research’, The Lancet, 356(9246),
pp. 1994. doi: http://dx.doi.org/10.1016/S0140-6736(05)72971-8.

Weinberg, R., Vernau, D. and Horn, T. (2013) 'Playing Through Pain and Injury: Psychosocial
Considerations', Journal of Clinical Sport Psychology, 7(1), pp. 41-59. doi:
10.1123/jcsp.7.1.41.

Wheeler, A.R., Halbesleben, J.R.B. and Harris, K.J. (2012), “How job-level HRM effectiveness
influences employee intent to turnover and workarounds in hospitals”, Journal of Business

Research, Vol. 65 No. 4, pp. 547-554

Whitehead, J. and McNiff, J. (2006) Action research living theory [electronic resource] / Jack
Whitehead and Jean McNiff. London , Thousand Oaks : SAGE Publications, 2006.

Wiitavaara, B., Barnekow-Bergkvist, M. and Brulin, C. (2007) 'Striving for balance: A
grounded theory study of health experiences of nurses with musculoskeletal problems', In-
ternational Journal of Nursing Studies, 44(8), pp. 1379-1390. doi:
http://dx.doi.org/10.1016/j.ijnurstu.2006.07.009.

Willig, C. (2017). Interpretation in Qualitative Research. SAGE Publications Ltd,
https://dx.doi.org/10.4135/9781526405555

Wood, L. (2010) 'The transformative potential of living theory educational research', Educa-

tional Journal of Living Theories, 3(1), pp. 105-118.

Woods, A.L., Miller, P.K. and Sloane, C. (2016) 'Patient obesity and the practical experience
of the plain radiography professional: On everyday ethics, patient positioning and infelicitous
equipment', Radiography, 22(2), pp. 118-123. doi:
http://dx.doi.org/10.1016/j.radi.2015.09.005.

Woolf, A.D., Erwin, J. and March, L. (2012) 'The need to address the burden of musculoskele-
tal conditions', Best Practice & Research Clinical Rheumatology, 26(2), pp. 183-224. doi:
http://dx.doi.org/10.1016/j.berh.2012.03.005.

322


http://dx.doi.org/10.1016/S0140-6736(05)72971-8

Woolf, A.D., Vos, T. and March, L. (2010) 'How to measure the impact of musculoskeletal
conditions', Best Practice & Research Clinical Rheumatology, 24(6), pp. 723-732. doi:
http://dx.doi.org/10.1016/j.berh.2010.11.002.

World Health Organisation. (1985). Identification and Control of Work-Related Diseases. Re-

port Series 714. Geneva, Switzerland: World Health Organisation.

World Health Organisation. (1988). Health promotion for working populations. Report of a
WHO expert committee, Technical Report Series 765. Geneva, Switzerland: World Health Or-

ganisation.

World Health Organisation. (1998). Health promotion evaluation: Recommendations to Pol-
icy makers. Report of the WHO European working group on Health Promotion Evaluation.

Geneva, Switzerland: World Health Organisation.

World Health Organisation. (1999). Occupational Health. Ethically correct, economically

sound. Fact Sheet No. 84. Geneva, Switzerland: World Health Organisation.

World Health Organisation. (2003). The burden of musculoskeletal health at the start of the
new millennium. Report of a WHO scientific group, Technical Report Series 919. Geneva,

Switzerland: World Health Organisation.

Yardley, L. (2000) 'Dilemmas in Qualitative Health Research', Psychology & Health, 15(2), pp.
215

Yardley, L. (2015) Using mixed methods in health research: benefits and challenges England,

Wiley-Blackwell.

Yardley, L. (2017) 'Demonstrating the validity of qualitative research', The Journal of Positive

Psychology, 12(3), pp. 295-296. doi: 10.1080/17439760.2016.1262624.

Yassi, A. (1997) 'Repetitive strain injuries', The Lancet, 349(9056), pp. 943-947. doi:
http://dx.doi.org/10.1016/50140-6736(96)07221-2.

Yeung, S.S., Genaidy, A., Deddens, J. and Sauter, S. (2005) 'The relationship between protec-
tive and risk characteristics of acting and experienced workload, and musculoskeletal disor-
der cases among nurses', Journal of Safety Research, 36(1), pp. 85-95. doi:

http://dx.doi.org/10.1016/j.jsr.2004.12.002.

323



Yu, W., Yu, L.T.S,, Li, Z.,, Wang, X., Sun, T., Lin, H., Wan, S., Qiu, H. and Xie, S. (2012) 'Work-re-
lated injuries and musculoskeletal disorders among factory workers in a major city of China’,
Accident Analysis & Prevention, 48(0), pp. 457-463. doi:
http://dx.doi.org/10.1016/j.aap.2012.03.001.

Zeidi, I.M., Morshedi, H. and Zeidi, B.M. (2011) 'The effect of interventions based on trans-
theoretical modelling on computer operators’ postural habits', Clinical Chiropractic, 14(1),

pp. 17-28. doi: http://dx.doi.org/10.1016/j.clch.2010.07.001.

Zhelnina, A. (2020) 'The Apathy Syndrome: How We Are Trained Not to Care about Poli-
tics', Social Problems, 67(2), pp. 358-378. doi: 10.1093/socpro/spz019.

324


http://dx.doi.org/10.1016/j.clch.2010.07.001

12 Appendices

12.1 Appendix 1: Literature Review Method:

The initial research question was vague, and 2 acronyms were used to try to formulate a

clear and focused question, for the project to answer.

SPIDER was used to guide the initial development of the research question.

Sample

Phenomena of Interest

Design

Evaluation

Research

S — Sonographers

Pl — Work Related Musculoskeletal Disorders (WRMSD)

D — Interviews

E — Views and attitudes

R — Qualitative

PICOT was then used in addition.

Population

Issue
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Context

Outcome

Type

Population (sonographers/Ultrasound Practitioners in the United Kingdom)

Issue (Work-related musculoskeletal disorder (WRMSD))

Context (Ultrasound practice within the UK)

Outcome (Personal views and attitudes)

Type (Qualitative) (or perhaps a mixed methods approach)

(Aveyard, 2019)

From the above processes the following research question was generated:

“What are the individual attitudes, beliefs, feelings and experiences of sonographers towards

work-related muscular skeletal disorder?”

Search Terms Alexander Technique, Biomechanics, Burnout,
Clinical Ergonomics, Effort-Reward Imbalance,
Ergonomics, Ergonomic Injury, Ergonomic Inter-
action, Lifestyle, Lived Experience, Muscular-
skeletal, Muscular-skeletal Pain, MSD, MSK Dis-
comfort, Muscular Fatigue, MSD Prevention,
MSD, Muscular Strain, Occupation, Organisa-

tional Constraints, Pain, Prevalence, Prevention
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Strategies, Psychosocial, Psychosocial Health,
Psychosocial Work Stressors, Repetitive Motion
Injury, Repetitive Strain Injury, RSI, Repetitive
Task, Risk Factors, Role Conflict, Stress, Sonog-
rapher, Sonographer Abuse, Sonologist, Ultra-
sound, Ultrasound Practitioner, Upper Extrem-
ity, Work Environment, Work-Related Muscular
Skeletal Disorder, Work-Related Upper Extrem-
ity Disorder, Work-Related Upper Limb Disor-

der WRMSD, WRMD, WRUED, WRULD,

Databases

University of Cumbria: One Search,
CINAHL, Google Scholar, Medline, Science Di-

rect,

Additional Search Strategies

Hand Searching (selecting suitable references

from journals found above)

Years Initially No Criteria Set, Journals Hand Selected
but on reviewing the articles it was decided to
create an inclusion criterion of 1980-2022

Language English

Studies All Methodological/Literature Types including

Systematic Reviews, Theoretical Literature, Re-
search Literature, Practice Literature and Policy

Literature
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Inclusion Criteria Relevance to research question, published 2005
onwards. All literature types including peer re-
viewed and ‘grey literature’ such as newspaper

articles, professional journals*.

Exclusion Criteria Pre 2005 (with noted exceptions), Not English

Language,

*Most robust related evidence is likely to have relevance to this research question (Aveyard,

2019)

Boolean operator ‘AND’ was used to ensure the searches were adequate limited and to en-
sure relevance and ‘OR’ was used to ensure the search was sufficiently wide not to exclude

useful resources with synonyms in the title.
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The Following search terms and BOOLEAN operators were also used during the literature

searches:

WRMSD OR WRMD OR MSD AND Sonographer OR Ultrasound OR Ultrasound Practitioner

Work related muscular skeletal disorder AND Sonographers OR Ultrasound OR Ultrasound Practi-

tioner

MSK Discomfort AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Upper Extremity Disorder AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Ergonomic Interaction AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Occupational Injury AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Biomechanics AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Psychosocial Work Stressors AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Clinical Ergonomics AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Stress AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Psychosocial Health AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Psychosocial AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Muscular Fatigue AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Muscle Strain AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Effort-reward Imbalance AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Organisational* Constraints AND Sonographers OR Ultrasound OR Ultrasound Practitioner
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Role Conflict AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Burnout AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Prevalence AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Risk Factors AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Repetitive Motion Injury AND Sonographers OR Ultrasound OR Ultrasound Practitioner

WRMSD AND Sonographers OR Ultrasound OR Ultrasound Practitioner

WMSD AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Lifestyle AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Repetitive Strain Injury AND Sonographers OR Ultrasound OR Ultrasound Practitioner

RSI AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Repetitive Task AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Work Environment AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Injury AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Abuse AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Alexander Technique AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Pain AND Sonographers OR Ultrasound OR Ultrasound Practitioner

WRUED AND Sonographers OR Ultrasound OR Ultrasound Practitioner

WRULD AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Prevention Strategies AND Sonographers OR Ultrasound OR Ultrasound Practitioner
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MSD Prevention AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Musculoskeletal Pain OR Muscular-skeletal Pain AND Sonographers OR Ultrasound OR Ultrasound

Practitioner

Lived Experience AND Sonographers OR Ultrasound OR Ultrasound Practitioner

Muscle Fatigue AND Sonographers OR Ultrasound OR Ultrasound Practitioner

AND Sonographers OR Ultrasound OR Ultrasound Practitioner
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Eligibility Screening Identification

Included

PRISMA 2009 Flow Diagram

Records identified through
database searching

Additional records identified
through other sources

{n=738)

{n =98]

Records after duplicates removed
{n=302)

¥

Records screened

Records excluded

(n=302)

¥

Full-text articles assessed

L 4

(n=48)

Full-text articles excluded,
with reasons

for eligibility
(n=254)

h 4

(n=8)

Studies included in
guantitative synthesis
(n=225)

Studies included in
gualitative synthesis
{n=21)
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12.2 Appendix 2: Initial Invitation Covering Letter & Participant Consent Form

Medical & Sport Sciences
University of Cumbria
Bowerham Road

LANCASTER LA13JD

Tel:
Fax: [

email: Gareth.Bolton@cumbria.ac.uk

PP Name

Address

Dear PP Name,

| am radiographer/sonographer working in academia and working towards a part- time PhD
with the University of Cumbria in Lancaster. | would like to invite you to participate in my re-
search which is evaluating sonographers’ experiences of work related muscular-skeletal dis-

order (WRMSD) and attempting to minimising sonographers’ risk of acquiring this condition

333


mailto:Nick.Jones@cumbria.ac.uk

while performing ultrasound scans on a regular basis. This is a highly under-researched area
and there is little robust evidence available to guide practitioners like yourself. Your input, as
an experienced sonographer, would help provide a better understanding of your perspective
of why those who perform this task on a daily basis may encounter WRMSD and why others
may not. Most of the advice to date has been provided by evidence from other occupations
and has not always considered the issues facing sonographers in the United Kingdom (UK).
This research is an opportunity for sonographers to contribute to a body of knowledge which

would stem from their own professional experience and practice.

| have enclosed an information sheet which explains what your involvement in the research

would be, should you choose to accept my invitation to participate.

It would be very much appreciated if you could inform me whether or not you would be in-
terested in taking part in the study, by returning the tear-off slip at the end of this letter, |

shall look forward to your reply.

Yours faithfully,

Gareth Bolton MSc, PgDMU, PgCAP, BSc (hons), SCoR, HCPC, FHEA.

Senior Lecturer/PhD researcher
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| would/would not be willing to take part in this study.

(If you are willing to be involved please complete the participant details below)

Name:

Email:

Telephone:

Signed:

Date:
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University of @@?¢
Cumbria &2

‘Research into Sonographers experience of Work-Related Muscular-Skeletal Disorder

(WRMSD) Prevention’

Participant Consent Form

Please answer the following questions by circling your responses:

| have read and understood the participant information sheet dated ......... relating to this

study. YES NO

| have been able to ask questions about this study and have had my questions suitably an-

swered. YES NO

| understand that | am free to withdraw from this study at any time and do not have to give a

reason for my withdrawal. YES NO

| agree to have my interview with the researcher audio recorded. YES NO
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| give permission for members of the research team to have access to my anonymised inter-

view. YES NO

| understand that my direct quotes from my interview may be used in subsequent publica-

tions. YES NO

| am happy to be contacted by the researcher after the interview and be offered a copy of
the interview transcript and a precis of the initial results. | understand that | can decline this

offer and am not obliged to comment on either the transcript or the results. YES NO

| agree to take part in this study. YES NO

Your signature will certify that you have voluntarily decided to take part in this research
study having read and understood the information in the sheet for participants. It will also
certify that you have had adequate opportunity to discuss the study with an investigator and

that all questions have been answered to your satisfaction.

337



Please keep your copy of the consent form and the information sheet together.

Researcher contact details can be found below.

Researcher Contact Information:
Gareth Bolton

Senior Lecturer

Department of Medical & Sport Science
University of Cumbria

Bowerham Road Lancaster, LA1 3JD Tel: _
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12.3 Appendix 3: Participant Information Sheet

University of &

Cumbria @

‘Research into Sonographers experience of Work-Related Musculo-Skeletal Disorder

(WRMSD) Prevention’
Participant Information Sheet
About the study

This research will aim to provide a deeper understanding of the difficult task facing sonog-
raphers in terms of work-related musculo-skeletal disorder (WRMSD) avoidance and preven-
tion. It will focus on individual sonographers’ experiences of current practice and workload
issues and any issues that arise from having been working as a sonographer for a significant
period of time. The goal of the study will be to address the lack of information and literature

available to guide the researcher around the issues surrounding this complex issue.

This study forms the basis of a doctoral research project undertaken at the University of Cum-
bria, awarded by University of Lancaster. The researcher is a qualified radiographer, regis-
tered with the Health Care Professions Council (HCPC), and a sonographer (for over 10 years)
as well as now leading the MSc Programme in Medical Ultrasound and working part-time to-

wards their PhD qualification.
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Some questions you may have about the research project:

Why have you asked me to take part?

As a qualified sonographer, with more than five years’ experience of working in ultrasound,
the information you can provide about your experiences of WRMSD will be invaluable to this

project. Your verbal accounts will form the core data of the preliminary research.

What will | be required to do?

You will be invited to discuss your experiences with the researcher for approximately one
hour, although this time may vary. This discussion is essentially an unstructured interview
which will be audio recorded for the purposes of analysis later on. You may feel uncomforta-
ble discussing your health concerns, however we can stop the interview at any time should

you wish.

Where will this take place?

You may choose a location for the meeting where you will feel most comfortable, bearing in
mind that the location must be suitable for audio recording. You can discuss this with the re-

searcher.

How often will | have to take part and for how long?

You will be interviewed only once by the researcher. The interview will last approximately 60
minutes. If you wish, the researcher may contact you at a later date and ask you to look at a
copy of the interview transcript and a precis of the initial results. This is entirely optional and

you will be free to comment on both.
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When will | have the opportunity to discuss my participation?

You may discuss your participation at any time before you consent to take part in the study,
at any time during the study and after the study is complete. Please remember that your par-
ticipation is optional, and you may withdraw from the study at any time. The researcher’s

contact details can be found at the end of this information sheet.

Who will be responsible for all the information when the study is over?

The researcher.

Who will have access to it?

The researcher and supervisory team.

What will happen to the information when this study is over?

Interview transcripts will be retained by the researcher for a period of 5 years following com-
pletion of the study. These will be anonymised and will not contain any information that
could be used to identify you. All audio recordings will be destroyed, following completion of

the study.

How will the researcher use what they find out?

The results of the research will be written up as a PhD thesis and submitted to an examina-

tion board. Certain findings may also be published in peer reviewed journals.

Will anyone be able to connect me with what is recorded and reported?

No personal details that would allow you to be identified will be included in any written work

(e.g., name, location, place of work etc.).
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How long is the whole study likely to last?

The entire research project should be completed within 7 years.

How can I find out about the results of the study?

If you agree, the researcher will send you a précis of the initial results. The researcher can

also contact you with details of any publications relating to this study.

What if | do not wish to take part?

Your participation in the study is entirely voluntary.

What if | change my mind during the study?

You are free to withdraw from the study at any time without having to provide a reason for
doing so. In addition, you will have editing rights during the recorded interview, for example
if you wish to retract something you have just said, it will be wiped from the recording. You

will also be able to review the transcript of the interview.

What will happen if | disclose any unsafe or illegal practice during the interview.

Although the researcher has a duty to maintain confidentiality in relation to what you tell
them, they also have a duty of care to any patients that may suffer as a result of unsafe or
illegal practice. These duties are set out in the professional codes of conduct of both the Soci-
ety of Radiographers and the Health Care Professions Council and take precedence in the

event of unsafe or illegal practice being disclosed.

Will I need to sign any documentation?

You will be asked to sign a consent form before participating in the study. This does not mean

that you are obliged to take part in the study. You may still withdraw at any time.
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Whom should | contact if | have any further questions?

Please contact the researcher directly (details below). If you have any complaint about your
experience in the study you may contact the main supervisor in the first instance (details be-

low).
Where can I find further information on WRMSD?

Your employer’s Occupational Health Department or your General Practitioner (GP) Practice

will be able to advise you and make appropriate referrals where necessary.
Researcher Contact Information:

Gareth Bolton

Senior Lecturer

Department of Medical Science
University of Cumbria
Bowerham Road

Lancaster, LA1 3JD

e!: I

Email: Gareth.Bolton@cumbria.ac.uk

Research Supervisor

Dr. Lisa Booth

Senior Lecturer

Department of Medical Science
University of Cumbria
Bowerham Road

Lancaster, LA1 3JD

Email: Lisa.Booth@Cumbria.ac.uk
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12.4 Appendix 4: University of Cumbria Ethical Approval

Letter Redacted for online version
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12.5 Appendix 5: Interview Schedule

Injury/No injury interviewee perception

Lifestyle Activities

General Health and fitness/sickness absence/Satisfaction of job role/perception of stress
Career Pathway (time in ultrasound practice)

Typical working week:

Scan types/times/rest breaks/number of exams per day

Extended working days

Equipment

Changes in service/workload/population characteristics

WRMSD prevention strategies employed (novel techniques?)/protocols? Exercises?
Workload Processes/departmental organisation/Appointment booking

Staffing Issues (sonographer/support staff)

Stress in the workplace

Thoughts/Feelings about current role

Education on WRMSD prevention

Personal experiences of WRMSD

When/How often/Affected Areas

No issues — thoughts of why this is the case?
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Non-work-related injuries?

Personal perceptions of WRMSD in ultrasound.

Any comments on future prevention measure
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