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Abstract

Background

Individuals with lifelong illnesses need access to adequate information about their condition
to make optimal health decisions. Degenerative Cervical Myelopathy (DCM) is the most
common form of spinal cord dysfunction in adults worldwide. Its chronic and debilitating
nature, varied impact, clinical trajectory, and management options necessitate appropriate
informational support to sustain effective clinical and self-directed care strategies. However,
before clinicians can meet patients’ information needs, they must first have an understand-
ing of their baseline requirements. This study explores the information needs of people with
DCM (PwCM). In doing so, it provides a starting point for the development of patient educa-
tion and knowledge management strategies in clinical practice.

Methods

Semi-structured interviews with PwCM were conducted using an interview guide. Interviews
were audio-recorded and transcribed verbatim. Thematic analysis according to Braun and
Clarke’s six-phase approach was used to analyse the data. Findings were reported accord-
ing to the Consolidated Criteria for Reporting Qualitative Research (COREQ) guidelines.

Results

Twenty PWCM (65% female, 35% male), with ages ranging from 39 to 74 years old partici-
pated in the interviews. The findings indicated that the provision of information to PwCM dur-
ing clinical interactions varies. Accordingly, PWCM'’s information needs were broad-ranging,
as was the nature of the information they found useful. Three main themes were identified
(1) Variation in the provision of information to PwCM during clinical interactions, (2) Varia-
tions in the information needs of PwCM, and (3) Information that PwCM find useful.
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Conclusion

Efforts must turn to adequately educating patients at the time of the clinical encounter. A
comprehensive and consistent patient-centered information exchange in DCM is necessary
to achieve this.

Introduction

Adequate provision of information by healthcare professionals that is material to and aligned
with patients’ informational needs is a mainstay of patient-centred care [1-6]. Informational
support is particularly important in the context of unresolved illnesses such as chronic illness
or disability, which require ongoing management on a long-term basis [7]. Indeed, the pro-
gressive nature of chronic conditions sees patients engaging in multi-faceted, preference- and
context-sensitive health management judgements many of which are characterised by varied
clinical outcomes [8, 9]. Moreover, initial health decisions often need frequent revision
throughout an individual’s lifetime [10, 11]. Quality care for chronic illness, therefore, requires
a personalised approach [12]. That is, in order for care decisions to be optimal they must first
be centered on patients’ circumstances, values and priorities [13-16]. Effective informational
support is vital to that end [13].

Unsurprisingly, demand for information among chronic illness patients is generally high,
its provision increasingly important as the management of the condition expands in complex-
ity [7]. Despite this, practitioners often underestimate patients’ desire for information [17-20]
or misperceive the efficacy of information transfer [18]. For patients to express a preference or
value-based consideration, they must first have an adequate and sufficient understanding of
their circumstances [21]. Understanding and meeting patients’ information needs, therefore,
is essential if clinicians are to guide optimal health outcomes [22-26]. Mounting evidence
from the realm of chronic illnesses points to improved health outcomes when patients are
equipped with up-to-date information that is relevant to their circumstances [22, 27-30].

Patient education is therefore likely highly relevant to DCM [31], a chronic neurological
condition that arises due to age-related degenerative changes in the surrounding structures of
the cervical spine [32], as care is highly context- and individual-dependant. Throughout the
trajectory of the illness, PwCM [33] are confronted with care decisions that are highly contin-
gent upon individual, contextual and technical factors [34-36]. Variations in clinical presenta-
tion, severity, multiple treatment options, and the inherent recurrent nature of the condition
likely increase PwCM’s need for dialogue with healthcare professionals and access to quality
health information. For example, patient presentation has a diverse spectrum, with symptom-
atology ranging from numbness or dexterity issues indicative of mild dysfunction to quadri-
paresis and incontinence indicative of severe dysfunction [37]. DCM can be treated via a range
of surgeries that address the degenerative changes on the cervical spine [38]. The decision to
offer surgery and when to offer surgery is, however, nuanced, owing to risks and the potential
for DCM to remain mild [39]. Further, surgery seldom leads to a full recovery. Instead, a var-
ied but lifelong disability is expected [40, 41], including poor quality of life [32, 42], high
unemployment [35, 41] and mental health difficulties [40]. The implications of this can involve
can involve numerous different complex care pathways, consisting of distinct professional dis-
ciplines less familiar with DCM [43] necessitating that PwCM advocate for themselves. Esti-
mated to affect 1 in 50 adults [31, 44], DCM is associated with significant healthcare resource
utilisation, disability payments and lost productivity [45]. Given the rise in the aging popula-
tion, intervention to help optimise patients’ long-term outcomes are critically needed [46].
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Despite its prevalence, the information needs of PWwCM have not been investigated to date.
Notably, a recent scoping review of DCM educational resources found that the overwhelming
majority (86%) are geared towards medical professionals [36, 47, 48]. Of these, more than 60%
focused on surgical management, employing a highly specialised, technical language [36, 47,
48]. As increasingly most people turn to the internet to understand their condition and inform
their treatment decisions [11, 49, 50], these findings illustrate an information-accessibility gap.
Further, people with unresolved illness often prefer receiving information from clinicians [51]
and healthcare professionals are best placed to deliver health information owing to their medi-
cal expertise and proximity to the patient’s specific circumstances [52]. An increased under-
standing of the information exchanged during healthcare consultations and PwCM’s
informational needs is, therefore, necessary. Correspondingly, the present study used thematic
analysis in order to determine what information is provided to PwCM during clinical interac-
tions and to understand the nature of PwCM’s information needs. To achieve this understand-
ing, the present study focused on the following two research questions:

1. What information is provided to PwCM during clinical interactions?

2. What, if any, information needs do PwCM have?

Materials and methods

This qualitative study is reported in accordance with the Consolidated Criteria for Reporting
Qualitative Research (COREQ) [53].

Information needs

We employed Clarke and colleagues’ [22] conceptualisation of the term ‘information needs’ as
information that participants expressed a desire for verbally or obtained by engaging in active
information-seeking behaviour. We expanded this definition to include information that par-
ticipants assigned utility to as this could represent an information need for others not in
receipt of the same informational content.

Participants

A convenience sampling strategy was employed [54]. Recruitment was advertised electroni-
cally within the Myelopathy.org Support Group, an online peer-to-peer support group hosted
on Facebook [Meta, California, USA], between June 2021 and January 2022. Participants were
eligible to participate if they were over 18 years of age, diagnosed with DCM and English
speakers. Respondents were contacted by email and provided with written information on the
purpose of the study, confidentiality, anonymity, and the voluntary nature of participating. No
incentives were offered.

Data collection

Materials. The topic guide (S1 Appendix) was comprehensively developed based on exist-
ing literature and using the expertise of our multidisciplinary research team. A draft schedule
was first developed using patient booklets and information sheets [55-57], and collected infor-
mation on the clinical evaluation, treatment, and care processes in DCM [31, 39, 58—-61].
BMD, an Academic Neurosurgeon experienced in managing DCM, and PA, a Health and
Care Professions Council (HCPC) Clinical Psychologist and experienced qualitative
researcher, provided expert clinician opinion and the interview scheduled was further refined
using their feedback. To ensure patients’ perspectives are integrated in the development of the
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topic guide, we referred to previous qualitative interviews with PwCM [62] and sought the per-
spective of a PWCM patient representative who did not participate in the study. Topics were
structured chronologically. This approach has been employed by others investigating the
information needs of people with a different degenerative condition [63]. Given the impor-
tance of adequate and sufficient information transfer from clinicians to patients in the context
of chronic illness [64], questions explored the nature of information exchanged while prompts
probed for potential information needs. The topic guide was piloted with a PwCM with medi-
cal background who confirmed its suitability.

Procedure. Ethical approval was obtained from Myelopathy.org (DCM Charity Number
1178673, reference DCM COINS-001). Semi-structured interviews were undertaken by the
first author (IS), a postgraduate female Psychology student with previous theoretical and prac-
tical knowledge of conducting qualitative research. Interviews were held using Zoom, a video-
conferencing app (Zoom Video Communications Inc., 2016). Data quality is not diminished
by interviewing remotely [65]. Participants had no prior knowledge of IS. Before commencing,
IS reiterated information sent in writing, emphasising that participation was entirely voluntary
and that participants were free to take comfort breaks and end interviews at any time. Confi-
dentiality and anonymity were explained and reassured. No repeat interviews were carried
out. Field notes were taken during all interviews. IS liaised with participants via e-mail to
arrange interviews and, therefore, had access to their names and contact details. E-mail mes-
sages were deleted once data were collected. To protect confidentiality, all participants’ names
have been pseudo anonymised in this study.

Data analysis. Audio recorded interviews were transcribed verbatim and analysed
according to Braun and Clarke’s [66] six-phase approach to thematic analysis. This method is
designed to search for common or shared meanings [67] and is particularly suitable for explor-
atory work in understudied areas [68]. Given the lack of research on this topic within DCM,
the codes were generated using an inductive coding process, a data driven method for coding
that does not involve a predetermined theory or coding framework, and which prioritises par-
ticipants’ meanings [66]. The coding process was semantic to ensure that codes were aligned
with participants’ own explicit descriptions and the same unit of text could be assigned to
more than one code. The first study author (IS) familiarised herself with the data by reading
the transcripts in full several times, carefully and analytically. Coding was performed line by
line, which allowed the data to be organised into meaningful categories [69]. IS started by cate-
gorising statements as ‘information received’ and ‘information needs’ and noted preliminary
ideas for coding. During subsequent returns to the data, statements from participants’ tran-
scripts within the two categories were assigned descriptive codes in accordance with their con-
tent. Data were analysed manually using Microsoft Word and Microsoft Excel. Several
researchers have shown that standard office programs can be used to analyse qualitative data
[70-73]. Briefly, interviews transcribed using Microsoft Word were transferred into Microsoft
Excel, with each quote beginning with either “I” for the interviewer or “R” for respondents.
Each row containing participants’ responses was assigned a code in the corresponding adja-
cent cell. When one quote contained information suited to more than one code, the row was
copied underneath the corresponding quote and given a separate, additional code. The list of
codes was kept in a separate sheet. As the coding list developed, returns to the first interviews
were made to make adjustments to the initial codes. Throughout the process of coding, the
first author spoke with the other authors, a HCPC Clinical Psychologist, an Academic Neuro-
surgeon specialised in DCM, and a Clinician Scientist. Codes were refined with subsequent
readings of the transcripts based on patterns within the data and using feedback from the
other three authors. Data were read and re-read to validate the integrity of the codes and to
ensure that codes have explicit boundaries, are not interchangeable or redundant. During the
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refinement stage, some of the existing codes were adjusted or expanded to incorporate new
information as necessary. When coding was complete, participant transcripts were combined
in the same sheet and sorted by the codes assigned. This allowed for the identification of over-
lapping points and categorisation into thematic areas. Subthemes and main themes were
derived using an inductive, ‘bottom-up’ approach [74] by inspecting the list of codes and asso-
ciated quotes for common patterns. The inductive thematic analysis resulted in 61 codes
which were subsequently grouped across three key main themes. Disagreements were resolved
during project meetings and alternative solutions were discussed. Our team was able to pull
from the vantage point of a PwCM Patient Representative who was not involved in the con-
duct of the study who verified that the codes, subthemes and main themes were representative
of participants’ accounts. Employing a multidisciplinary approach was important to ensure a
comprehensive interpretation of the data from differing perspectives [70]. All authors agreed
the final thematic structure and content. Participants were sampled until data saturation was
reached such that no new information was identified with respect to the research questions
[75]. Verbatim quotes were abridged to exclude utterances (“uhm”), discourse markers (“like”,
“you know”) or repetitions (“it, it”) considered immaterial to the communication itself. Square
brackets with ellipses [. . .] denote portions of omitted text.

Results
Participants

Twenty-eight respondents expressed an interest in participating in the study, eight of which
remained uncontactable for unknown reasons. Detail of the participants who took part in in
depth interviews are provided in Table 1 and S1 Table. Of the twenty who consented, thirteen
were female (65%) and seven were male (35%). Ages ranged from 39 to 74 years of age, with a
mean (SD) age of 58.75 (+ 9.28). The majority (70%) had undergone an anterior cervical dis-
cectomy and fusion, while the remaining underwent posterior decompression (15%), a cor-
pectomy (5%) or had not received surgical treatment at the time of the interview (10%). Nine
participants (45%) were diagnosed in the past 0 to 2 years, seven (35%) within the past 3 to 10
years, and one (20%) within the past 12 years. Most participants (75%) were drawn from the
UK. Interview lengths ranged between 52 minutes to 2 hours long, with an average of 1 hour
and 25 min.

Themes

Following thematic analysis, three main themes were identified as shown in Table 2 and S2
Table. The first theme, ‘Variation in the provision of information to PwCM during clinical
interactions’ describes inconsistencies in the provision of information to PwCM during clini-
cal interactions and the damaging implications of inadequate knowledge transfer. The second
theme, ‘Variations in the information needs of PWCM’, reflects similarities and heterogeneity
in participants’ information needs. Finally, the third theme, ‘Information that PwCM find use-
ful’ details the type of information participants valued, alongside their perspective of its per-
ceived utility.

1. Variations in the provision of information to PwCM during clinical interac-
tions. 1.1. Pathophysiology, symptomatology, severity and clinical course. The majority of par-
ticipants were informed about their diagnosis prior to surgical treatment, either in writing or
verbally. This information was considered fundamental, a necessary starting point closely
linked to participant’s ability to research and understand the condition, and ask relevant ques-
tions during follow-up clinical interactions.
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Table 1. Characteristics of interview participants.

Characteristic Frequency n (%)
Gender Female 13 (65%)
Male 7 (35%)
Age Range 31-40 1(5%)
41-50 2 (10%)
51-60 9 (45%)
61-70 6 (30%)
71-80 2 (10%)
Country Canada 2 (10%)
United Kingdom 15 (75%)
United States 3(15%)
Employment Status Employed 8 (40%)
Unemployed™ 5 (25%)
Retired 7 (35%)
Years Since Diagnosis 0-2 years 12 (60%)
3-10 years 7 (35%)
10+ 1 (5%)
DCM Surgery Yes 18 (90%)
No 2 (10%)
Treatment ACDF 14 (70%)
Laminectomy 3 (15%)
Corpectomy 1(10%)
Nonoperative Management 2 (10%)

*Unable to work due to disability

ACDEF: anterior cervical discectomy and fusion

https://doi.org/10.1371/journal.pone.0285334.t001

All three participants who had not received their diagnosis prior to surgical intervention
reported wanting to have had this beforehand. The lack of communication about diagnosis
had significant deleterious implications for one interviewee:

“I was diagnosed in the doctor’s records in 2015, but they didn’t say anything to me. [...] I
probably wouldn’t get my gait back and I would probably have myelopathy from the damage.’
(Claire)

>

Table 2. Main themes and subthemes.

Main Themes Subthemes

1. Variation in the provision of information to PwCM | 1.1. Pathophysiology, symptomatology, clinical course
during clinical interactions and impact on quality of life
The surgical treatment

2. Variations in the information needs of PwCM 2.1. The negative implications of lacking awareness of
DCM

2.2. Pathophysiology, symptomatology, clinical course,
impact on quality of life

2.3. The surgical treatment

2.4. Adjusting to life with disability

3. Information that PwCM find useful 3.1. The MRI as a pedagogic tool
3.2. The Support Group as a source of information
3.3. Other information that PwCM find useful

https://doi.org/10.1371/journal.pone.0285334.t1002
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Most participants reported receiving information concerning the cause of their symptoms
which they understood to be spinal cord compression. This aspect of information about the
condition’s pathophysiology appeared to be consistently well-conveyed by clinicians to
patients during clinical interactions. However, some reported receiving little to no basic infor-
mation regarding the permanent nature of damage incurred. This appeared to elicit an
unwanted element of surprise, confusion and disappointment among those who assumed that
surgical treatment would reverse the damage:

“I had no idea until the date of the surgery when a nurse said to me: ‘you can’t expect this to
undo what you’ve got, it’ll keep it from getting worse’. And that’s the first indication I had of

‘oh man, they’re not going to fix me completely’. That’s the first time it was mentioned to me.”
(Nick)

1.2. The surgical treatment. The majority of participants were informed about the aim of
surgery and understood this to be decompressing the spine in order to halt the progression of
the illness. For some, detailed information on this topic was regarded as a means of appraising
whether their doctor was acting in line with best practice and ensuring non-surgical treatment
avenues had been explored before operative management was offered:

“It made me appreciate he wasn’t just jumping on the route of ‘you need surgery’. Because I
googled so much and saw so many people having physiotherapy and steroids, I was still con-
fused about why I needed the final part of it, the worst part of it. He explained why: that there
was nothing else that would alleviate the compression other than removing the bone spurs
that were against it.” (Mary)

All interviewees reported receiving information concerning surgical risks and complica-
tions, although the nature of information received on this topic varied ranging from infection,
blood clots, stroke, cerebrospinal fluid leak into the spinal cord, permanent damage leading to
paralysis, damage to the vocal cords, to death. Information was received verbally as part of the
clinical consultation and in writing, as part of the process of collecting informed consent prior
to surgery. Among those who considered this information useful, some attributed its utility to
being able to plan ahead, set expectations for care, and ensure they are able to “make an
informed decision” (Emma) before consenting to an invasive surgical procedure. Notably, one
participant remarked on the importance of the timing of delivery of information: “On the
morning of the surgery the anaesthetist came and said I need to tell you because this would be a
very long surgery and you’ll be with your head down, this could put pressure on your optic nerve
and there’s some risk of going blind. That was not good to hear right before going to the operating
room. [...] It was very distressing so I remembered it, my husband also said-wow that was really
stupid to tell you that right before surgery.” (Karen)

The amount and nature of preoperative information participants received varied signifi-
cantly. A dichotomy in the provision of information was noted. For example, some reported
receiving no preoperative guidance: “He didn’t say what to do, there was nothing. . . He just put
me on his waiting list” (Tim). Others assessed that they had received comprehensive informa-
tional support that adequately prepared for the operative process: “He explained what was
going to happen and everything else, what was going to happen during surgery and post-surgery.
I was quite well geared up for it when the day happened” (Jay). Although most interviewees
reported receiving information about the duration of the postoperative neurological recovery,

this appeared to vary significantly, with participants reporting recovery durations of 6, 9, 12
and 24 months.
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2. Variations in the information needs of PWCM. 2.1. The negative implications of lack-
ing awareness of DCM. None of the interviewees had any awareness of DCM prior to being
diagnosed with the condition. There was a clear drive among participants to determine the ori-
gin of their symptoms, for which three approaches were employed. Many spoke about turning
to internet-based research, anecdotally referred to as ‘Dr Google’ (Sara) or ‘Professor Google’
(Jo), in an attempt to diagnose themselves: “I just done a lot of research myself, on the internet,
and come to the conclusion that it was fibromyalgia.” (Emma)

However, unawareness of the condition impeded participants’ ability to find relevant infor-
mation. The diversity of symptoms and lacking the name of the disease were noted by some as
the main roadblocks to conducting efficient internet searches: “Had I known the term myelopa-
thy and knew this could happen maybe I would type that in and then got a whole host of my
symptoms, but putting your symptoms in doesn’t seem to work” (Lynn). For others, the primary
strategy for obtaining information involved consulting their primary care physician on the
basis of the view that ‘googling’ one’s symptoms was “more confusing than helpful” (Paul) or
would elicit “all sorts of bum information’ (Tim). Some engaged in both strategies. Unaware-
ness of the condition, however, had significant implications for participants, particularly for
those unable to obtain a diagnosis for years. Many attributed their symptoms to other condi-
tions such as fibromyalgia, multiple sclerosis, menopause, arthritis, carpel tunnel, lower back
problems or amyloidosis: “My mom is a multiple-sclerosis patient, so I thought I was the same”
(Paul).

A trend of diagnostic delays resulting in preventable deterioration was identified. Partici-
pants spoke about the importance of being diagnosed early and having awareness of the condi-
tion as an essential: “Time is of the essence in terms of spinal cord compression and getting it
decompressed. I feel I lost some time there as I was deteriorating” (Karen). Some spoke about
personal safety issues associated with lacking awareness of DCM including developing suicidal
thoughts due to intolerable pain or engaging in physical activity which would otherwise be
contraindicated when the spinal cord is compressed: “One [doctor] even told me to go for a run,
which is really quite dangerous now in my situation” (Emma).

“I actually did consider in my mind: I don’t want to be here anymore, with this pain, if
nobody’s going to help me and I'm going to be in this pain forever, I don’t want to be here any-
more’. And I had that thought and I had a plan in my mind. How to not be here anymore.
Luckily, I didn’t act on it” (Lynn)

2.2. Pathophysiology, symptomatology, severity and clinical course. Participants reported
broad knowledge gaps with respect to the disease mechanisms that lead to DCM, its severity,
symptomatology and prognosis. Interviewees valued information about the disease process,
although their preference for information regarding the condition’s pathophysiology, sympto-
mology, severity and clinical course appeared to vary. Several expressed a desire for general
information concerning the condition:

“It would have been quite nice to have something like a fact sheet about the condition, even if
it’s just a basic thing.” (Elaine)

Others reported more specific knowledge deficits that they would have liked addressed,
with prognosis being a key area of interest for some. The desire for information regarding the
typical clinical course associated with DCM appeared to be related to both managing expecta-
tions and being able to plan in advance. While some found the idea of never making a full or
very limited recovery “incredibly depressing” (Jo), others valued having “clarity over a
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progressive disease” (Mandy). Some considered realistic prognostic information an important
means of extending clarity over circumstances to family members: “Although the consultant is

talking to me, I'm part of a family and other people want to understand this [the prognosis]. This
will impact on my partner, my wife and her plans” (Robert).

Notably, some participants emphasised the need for personalised communications regard-
ing one’s clinical course by expressing that their desire for prognostic information was contin-
gent on its favourableness: “If 80% of people make a full recovery, I'd feel more hopeful, rather
than if they said only 40% do. So, it depends on what statistics they were giving me, really”
(Lynn).

Others reported wanting to have had knowledge about the permanent nature of damage
caused by the condition. These participants were among those who had not been made aware
of the irreparable nature associated with spinal cord injury due to DCM.

“I would have liked to know that my spinal cord was permanently damaged, that it was not
gonna get any better.” (Claire)

There was a sense of confusion among participants with respect to the clinical manifesta-
tion of DCM, “the whole constellation of symptoms it can cause” (Angela), which was expressed
as questions about existing, novel and potential future symptoms: “Should I be experiencing
this, is it normal to feel like this?” (Tim). There was an overarching expectation that this infor-
mation should be offered by the healthcare professionals as part of the clinical consultation or
in the form of auxiliary materials: “I'm having new symptoms, new pain and why is this? I don’t
know why. . . I tried googling, I can’t find, is this common, normal? I could maybe get worse, my
pain, I thought I'd be getting better not worse. Information like that on future symptoms and if I
encounter these new issues is it related or not?” (John). Drivers for this information need
appeared to include the desire to exclude other illnesses, adequate use of financial resources,
and managing personal safety risks and the unpredictability and impact of DCM on quality of
life: “If you know it is related to myelopathy, you can just put a label on that and say that’s from
that. But if I were to develop something else and then it’s not related to myelopathy then I need to
ask for a bit more help from somewhere else.” (Lynn)

“Just to put 2 and 2 together, with the sensations I have. [. . .] I can help prevent falls for myself
and that kind of thing too.” (Angela)

Reflecting on the magnitude of impact DCM exerted on his quality of life, one participant
stated a desire for information regarding the severity of DCM: “If they had a scale on myelopa-
thy 1-5 or 1-10, in their best opinion you’re in the scale on number 3. Any advice that relates to
number 3 you could see what you could expect and what you might not expect. I can’t stress
enough: if it’s quite bad, it just screws your life. And to be prepared for that” (George).

2.3. The surgical treatment. Most participants described a lack of informational support dur-
ing the perioperative environment that seemed rooted in communication gaps or ineffective
communication of information leading to fragmented care. This was recognised retrospec-
tively through their own research and as a result of having gone through the process. There
was sense of feeling challenged and alone during the process of navigating complex care situa-
tions, with variations in the nature of information desired. For example, some were primarily
concerned with ensuring physical safety: One of the things I should have been told is not to drive
[...]I'd get spasms in my body [. . .] if you had a spasm while driving, you could cause an acci-
dent, so I should have been told not to drive” (Lynn). Others were interested in practical, logisti-
cal details associated with the hospital stay: “How long I'm going to be in there? Visiting? I've
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also got a gluten allergy so what happens with food? Do I need to take money? Just general, what
happens with my stuff when I'm in surgery? Where does that go?” (Emma). One participant was
of the view that the topic of prehabilitation is warranted in preoperative clinical conversations:
“I think it would be helpful to discuss prehab just because it’s something the person could do that
gives them a bit of agency, rather than just sitting and waiting until the surgery is scheduled”
(Karen).

Others reported needing information regarding the surgical methods, risks and complica-
tions such as the development of adjacent segment disease, swallowing difficulties, and risk of
paralysis.

Postoperative informational support gaps were also described by some interviewees. In par-
ticular, being unequipped with sufficient knowledge during the recovery period appeared to
augment participants’ confusion, anxiety and even fostered a lack of trust in health care.

For these participants, the lack of relevant information fostered a sense of being unable to
engage in forward planning and adequately prepare themselves physically, mentally, socially
and practically to influence recovery in the best possible way or to engage in adequate long-
term management of the condition. ‘T still don’t know what symptoms I'm supposed to be look-
ing for. [. . .] I'd googled that as well, because I did have a problem with my wound”, one partici-
pant (Mary) echoed thinking about the lack of postoperative guidance received. “I just wasn’t
given any information so I'm not sure what I would tell someone else”, she continued. Reflect-
ing on his desire to engage in social activities with his family, another echoed: “Another thing,
very important, which I asked a lot was [. . .] if I'd done x, y, z and it’s painful, so what? Am I
going to cause any further damage? That’s incredibly important to be told.” (George)

Concerning the surgical approach, some participants were of the view that one “goes with
what the surgeon suggests because they’re the expert” (Lucy). The rationale behind this perspec-
tive was well illustrated by one participant: “I had no input at all. I mean, and why should I?
Because I am not the expert. I go to the expert. He tells me what he will offer and what he offered
was what I had.” (Jo). Conversely, others voiced a desire for “a little bit more information”
(Sara, line 161) and higher degree of involvement in the decision-making process: “I didn’t
know the pros and cons of which surgery, why some people get this one and not the other, why
did they recommend this option for me, is it better or not better? I still don’t know. [. . .] I'm not
sure it was the right decision” (John).

Lastly, some reported needing information concerning medications, relevant both preoper-
atively and postoperatively. The main problem encountered by most participants in this
regard, appeared to be a general lack of guidance on this topic: “T found out by googling it. [. . .]
That you weren’t meant to take them [NSAIDs] because it possibly stopped fusion. I didn’t get
told that by anybody. [. . .] They should tell you if you’re not meant to be taking them because it
could be a big deal” (Mary).

“Baclofen for muscle spasticity, that was a game changer for me because, because nobody had
mentioned that at that point. [. . .] People need to know that there are medications available
to help counteract that. Because someone’s left permanently damaged, spinal cord wise, that’s
why that didn’t resolve after surgery” (Lucy)

2.4. Adjusting to life with a disability. Participants described a lack of postoperative care
coordination, which made adjusting to life with a potential new disability challenging and dif-
ficult to navigate. Those who were not retired or about to retire at the time of diagnosis or
treatment shared uncertainties concerning their ability to return to work: “I’ve been job hunt-
ing through this whole thing too and my doctors all know that, but there’s no advice [. . .] I'm not
told, I know nothing” (Angela).
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“I don’t know how much time to take off from work, it says on the website 4-12 weeks, I feel
like I'm left making decisions by myself.” (Elaine)

Participants emphasised the importance of being signposted to avenues of information
regarding benefits and financial support: One woman echoed this line of thought: “All I got in
terms of employment advice was no heavy lifting. That was it. [. . .] Just signpost people to the
help that they need to make those decisions about whether they need to take disability benefits or
not.” (Lucy)

Some participants also expressed a need for information regarding costs associated with
assistive equipment or “adaptations in the home” (Robert): “There’s just a lot of financial impli-
cations as to what you may need to, you know, what do you need to work out, what do you need
to build your strength back up, what kind of gadgets do you need at home as far as weights or
maybe one of those bicycles you can do from a chair for your own rehabilitation” (Claire).

Information concerning the impact of DCM on a person’s mental health was considered
key by most participants. Many shared that they had struggled accepting their diagnosis, its
impact on their quality of life, and that processing the long-term clinical course associated
with the condition was a fundamental challenge. There was a sense that mental health guid-
ance was an instrumental component of care and should become common practice given the
psychophysiological strains associated with the condition: “I think there should be support
available or even if it’s phone numbers that people can contact. I struggle with the fact that I
might not be better, or I'm stuck with these symptoms.” (Mandy)

3. Information that PwCM find useful. 3.1. The MRI scan as a pedagogic tool. Partici-
pants who were shown and explained their MRI scan reported an enhanced understanding of
the condition, the need for and urgency of treatment, as well as a sense of experiential valida-
tion. Essentially, the MRI scan provided “clear, visual evidence of what the problem was” (Tim,
line 128). As summarised by one participant, “a picture is worth a thousand words” (Nick, line
77).

Conversely, those who did not have the opportunity to see their MRI spoke about wanting
to have had a visual representation of the condition: “You see physiotherapists in offices they
have a mock-up spine, don’t they, of plastic? If they’d showed me that and said ‘look, this is
what’s happening to your spine and because of that that’s what is causing your gait problems,
bowel and bladder problems’. I'd just found it a lot easier to cope with.” (Marion)

3.2. The support group as a source of information. Interviewees described using the Myelopa-
thy.org Facebook community as a means of supplementing information received or addressing
information deficits: “They have 2000 people, so if you ask a question guaranteed someone has
experienced it” (Paul). The nature of the information content sought was wide-ranging,
extending from information about the condition, medications, pre- and post-operative guid-
ance, assistive equipment, symptoms, finance and employment, to impact on mental health:
“Most of the information I got about the surgery and what to expect has come from the Support
Group of those that have already had it.” (Emma)

The informational support provided by the community appeared to also ameliorate varying
levels of distress experienced by participants associated with lacking information on a given
topic: “I was so worried about the trembling and the worms, I posted about that and I got some
very sensible replies, they said it’s quite normal. Most people like me, nobody seems to bother to
tell you why. But apparently, it’s normal when you’ve got myelopathy to get these.” (John)

Although the support group appeared to be valued as an information resource, some cau-
tioned against being exposed to disquieting information posted by other members: “People
were degenerative after surgery, people were in massive pain years later, they’d had to go in and
have it done again, they weren’t on the right pain relief [. . .] So, I stopped reading it.” (Tim)
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3.3. Other information that PwCM find useful. The spectrum of knowledge that interviewees
found useful was broad, ranging from information about the condition, its severity and treat-
ment to the long-term clinical course. The perceived utility of information appeared to parallel
participants’ individual preferences for information quantity, their understanding of their cir-
cumstances and expectations. For example, some found understanding the pathophysiology of
the condition useful towards their emotional health and in assisting their understanding of the
need for surgery: “I blamed myself. I thought I've tripped, I've failed, I've lifted something. I felt
like I caused it to myself. [. . .] Learning the pathology and origins of it would be helpful to not
blame yourself. Because you’re going through so much anyway” (Lynn). For others, the provi-
sion of information supported their physical safety during the postoperative recovery period:
“It stopped me doing things I may have done if I hadn’t asked them. I would have probably gone
on and done anything really, I think that would have damaged me” (Mary).

Knowledge of condition severity assisted one participant understand the need for surgery:
“If your symptoms were mild, you didn’t need surgery. But if they were moderate or severe then
you had to have surgery and I could see the words moderate and severe there somewhere, so that
also led me to believe the surgeon was correct.” (Mary).

Participants also valued information concerning the neurological recovery as a means of
managing expectations and assessing their likely long-term clinical course: “If you were told no
timescale at all, your whole life would just be hoping and hoping to get better. [. . .] I think people
want a timeline. Everyone I've spoken to has wanted a timeline.” (Lynn)

Discussion

This study identified that the provision of information to PwCM during clinical interactions
varies, sometimes carrying significant long-term implications for an individual’s health. Prom-
inent areas of informational support gaps included the condition, its treatment, the subsequent
recovery, and adjusting to life with residual disability. The use of patients’ MRI scans as an
educational tool by healthcare professionals highlighted the benefits of improved education
using minimal effective guidance and already existing resources. Overall, these results indicate
that informational support in DCM warrants improvement.

Our findings demonstrate how medical information that is poorly explained or omitted
altogether can have life-altering implications [76]. Providing patients with information about
the condition, starting with the correct nomenclature is crucial, particularly for a condition
that has been historically known by over 11 different names such as DCM [77]. As illustrated
by the one participant, adequate communication of diagnosis is key to avoiding progressive
neurological dysfunction that is irreversible [31, 78].

Beyond awareness of the diagnosis, many other information gaps were identified which
suggests that PwCM participants possessed inadequate levels of knowledge about their condi-
tion. This was illustrated by interviewees” hunger for particulars about the disease pathophysi-
ology, symptomatology, clinical course and surgical management of DCM and concurs with
current academic literature suggesting that inadequate information transfer is a frequently
encountered issue in clinical practice [79-86]. Downstream of inconsistent information provi-
sion, PWCM struggled with engaging in self-management strategies. Again, prior research has
identified inappropriate information acquisition and management as a significant barrier to
engaging in adequate self-management strategies, a key skill for individuals with lifelong con-
ditions [87]. Our results show that PwCM were interested in health information and were, for
the most part, engaging in active information seeking strategies to better understand the con-
dition. Indeed, a general understanding of one’s illness is requisite for participation in and
adherence to treatment [88-92]. The information sought by participants in respect to disease
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mechanisms was general and nonspecific, but this is to be expected as health information seek-
ing behaviour amplifies over time as patients engage more intensively with an expanding
understanding of their condition [51, 93].

Knowledge of one’s likely clinical course can inform life-altering care and treatment deci-
sions [94-97]. That participants in this study appreciated or wanted to enhance their knowl-
edge of the clinical course highlights the importance of prognosticating in the context of life-
limiting disorders as a major pillar supporting patient-centred care [96, 98-100]. Despite this,
we found that conversations on this topic were of poor quality or omitted altogether which is
congruent with several lines of evidence on this topic [101-103]. This information should,
therefore, be made available to PwCM as its provision has important implications for a chronic
illness patient’s onward health decision making, mental and emotional health and openness to
treatment [104, 105]. However, the results suggest that care should be taken in the manner of
its delivery. Indeed, others have found that patients’ preferences for the level of detail concern-
ing prognosis can vary significantly [106-108], emphasising that its communication should be
tailored to the patient [79, 108-113]. This is in line with good practice recommendations
encouraging clinicians to detach themselves from paternalistic medical expert roles and take a
tailored approach to imparting biomedical knowledge and uncertainty in a manner that is per-
sonalised to the patient and their best interests [114].

Similarly, participants’ desire for symptomatology information reflected a common need of
chronic illness sufferers to appraise their current health status by relating it to the current man-
ifestation of the illness [115]. Aside from being an important component of health-related
quality of life [116], symptom status in DCM can be prodromal of or denote degeneration of
untreated levels of the cervical spine [31, 117]. Increasing patients’ awareness of DCM symp-
toms therefore has important clinical implications for their physical safety.

We also identified a lack of comprehensive perioperative informational support [18, 118,
119], illustrated by PwCM participants’ numerous and varied questions pertaining to this criti-
cal moment of care. That interviewees’ appraisal of the level of perioperative quality of care
appeared to parallel the perceived success of information transfer highlights the importance of
quality communication during this critical phase of care [120]. Poor perioperative informa-
tional support appeared to interfere with various aspects of participants’ safety during recov-
ery, ability to engage in self-management strategies [121] and, for some, appeared to act as a
source of anxiety and confusion. Uninformed participants also carried a higher risk of postop-
erative safety challenges [122].

On the other hand, the pedagogic use of participants’ MRI scan, which plays a central role
throughout the management of DCM [123], by healthcare professionals illustrates how simple,
resource-light interventions can improve outcomes in DCM. Our findings were in line with
research showing that diagnostic imaging can enhance patients” understanding of their condi-
tion and validate their lived experience [124, 125].

Participants unanimously agreed that information concerning the mental health and finan-
cial implications of living with DCM should be provided as part of the care package. Most
incurred a level of financial burden as a result of living with DCM-induced disability [40]. Of
those still working at the time this study was undertaken, many questioned their ability to
return to work, a common source of concern among PwCM [35]. Anxiety and depression are
common DCM-induced functional deficit [31, 126] and PwCM can experience suicidal idea-
tion as a result of living with the condition [40]. These challenges are likely magnified by the
poor awareness of DCM [127], again referenced in this study. Joined-up healthcare strategies
addressing these information and support gaps are therefore pressingly needed to ensure
patient safety.
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Whilst the finding that PwCM found the online support group to be a useful information
resource may reflect the nature of the study sampling, chronic illness populations acquire
information from both professional and lay sources [128-131]. That online communities may
have a didactic benefit whereby participants can address knowledge deficits has been previ-
ously documented [132-135]. Signposting PwCM to relevant online communities may there-
fore represent a complementary cost-effective avenue for improving patient education.

Limitations

Prompting participants’ recollection of information post-event carries a risk of recall bias,
which could be overcome by a longitudinal pre-, during- and post-event approach [136]. The
involvement of potential lower socioeconomic or elderly participants was likely limited by the
eligibility requirements including access to an internet connected device. Lastly, recruiting
participants from Myelopathy.org community may have overrepresented the impact of an
online support group as a useful information resource.

Conclusion

The current informational gap described by PwCM is antithetic with the concept of person-
centred care [92, 137] and the notion of increased self-management as a solution to the strain
on healthcare services in chronic illness [90-92]. Our findings show that PwCM need reliable,
personalised informational support throughout the course of their clinical care. Efforts must
now turn to developing solutions for the provision of a comprehensive, patient-centred infor-
mation exchange in DCM. To address this challenge, we will develop the first DCM Diagnosis
Core Information Sets (CISs), a collection of information items designed to aid professionals,
patients and their carers ensure that key information is discussed with patients at diagnosis.
CISs have been used by others to facilitate educational conversations prior to surgical interven-
tion with the aim of collecting patients informed consent [138-141]. As healthcare resources
are limited, being able to prioritise the most-needed information will make clinical encounters
more meaningful and useful to patients [142]. Future lines of investigation should seek to
develop informational support tools for use by PwCM at key points in their clinical care.
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