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Figure S1. Intervention Logic Model

Determinants

Implementation strategies

Mechanisms

|intervention characteristics:

+ Evidence in support of changing diagnostic pathway: pt
preference for MRI over lumbar puncture, pt distress
from lengthy diagnosis process, PrEIIMS stakeholder
input, misdiagnosis rates and DECISIve

Caost: consultant and MS Nurse for vetting referrals and
managing the new clinic

Complexity: (i) requirement for MRI slots with diagnostic
MS protocol (i) ensuring ordering of vetting, imaging,
and then consultation

Packaging: deliverability of intervention as a package
Adaptability: extent to which MSDP can be adapted to
meet local needs

Quter setting:

« Patient needs: (i} desire to shorten time to diagnosis
(i) diagnostic accuracy

* Cosmopolitanism: national and international
partnerships between MS centres support networking

* Peer pressure: international drive to commence people
on treatment as quickly as possible

ﬁn ner setting:

+ Networks: requirement for coordination between local
NHS services with readiness for change

» Culture: local resistance to altering diagnostic pathways

« Readiness for implementation: Access to knowledge,
leadership engagement, available resources

* Implementation climate: tension for change and capacity
for change within the NHS

[1.Educate: Teaching resources developed for
(i) MRI protocols for MS diagnosis

(ii) analysis of central vein sign.

Teaching sessions delivered for (i)
radiographers and (ii) radiologists and (jii)
MS neurclogists

2. Finance: Evidence of cost savings through
reduced scan requirement and number of
lumbar punctures (with associated
complications)

(3. Engagement: Simple vision and evaluation
strategy to encourage all stakeholders to
support the programme. Embed culture of
change and shared findings broadly across
neurology services nationally. Early and
regular engagement of all stakeholders

4. Restructure: reduce inefficiencies in first
appointment by (i) ensuring appropriate MRI
sequences performed for CVS/PRL analysis
on initial diagnostic MR by radiclogy
departments (ii) diagnostic test results
returned before the clinical appointment

Coordination
between services

Timely support

I IEarIy intervention

Specific test

Clinical intervention

Characteristics of individuals:

« Beliefs about intervention: radiologist and neurclogist
preconceptions about CVS/PRL

* Culture: Impact of culture on access to HC services

Process:

» Engaging: NHS commissioners, neurologists,
radiologists and academic experts on diagnosis care.

« Executing: close monitoring of implementation process

« Evaluating: impact of implementing CVS/PRL analysis

1. A patient with suspected MS is referred

performed prior to clinic appointment

appointment

2. The referral is reviewed and if required, an MRI is requested with
appropriate protocol for CVS/PRL analysis. If appropriate, this will be

3. MR reported with CVS/PRL analysis by consultant radiologist. This will be
in time for review by consultant neurclogist at clinic appointment

.Alm to provide a diagnosis with support of CVS/PRL data at initial

Outcomes

Clinical Qutcomes

Improved diagnostic experience
Improved accuracy of diagnosis

Psychological Outcomes

Improved psychological well-being (from
improved support and shorter time to diagnosis)

Reduced burden on family members and carers
Reduced work absence (for pwMS, carer, family
member)

Service Qutcomes

Improved knowledge on diagnostic technigues
Reduced healthcare cost




Figure S2. Interview Topic Guide Multiple Sclerosis Diagnostic Pathway

[Please note: This is a semi-structured topic guide designed to be used flexibly with each
participant. As such, the questions and prompts (presented as sub-questions) asked in each
interview are likely to vary slightly.]

Notes for Interviewer
e Follow up on interesting points with probing questions to gather deeper insights.
e Maintain a neutral and non-judgmental tone throughout the interview.

Introductory Statement

I am a researcher at the University of Nottingham working on a project that aims to understand
how we can improve the current diagnostic pathway for people with multiple sclerosis (MS).

The diagnosis of MS is often initially unclear, can take several months, and requires the
person with MS to undergo multiple tests, including head scans (MRI) and inserting a needle
into their back to draw out fluid from around the spinal cord (lumbar puncture). Lumbar
punctures are painful and often cause severe headaches, and people need to take days off
work to recover.

Improving the diagnostic process is essential because recent evidence suggests that treating
the early stages of MS is very important to prevent long-term disability.

Today, we would like to ask you some questions about how the current MS diagnostic pathway
needs to be modified to include the CVS as a diagnostic tool.

Y our name will not be mentioned on any published documents, and any names or places you
might refer to will be anonymised when transcribed. All information you provide will be kept
confidential and only used to develop our understanding for research purposes.

Introductory Questions / Collective Action
1. Can you walk me through how the current MS diagnostic pathway works?
a. What is your role and experience in the MS diagnostic pathway?
1. How do [Neurologist / MS Nurse/ Radiographer] engage with the MS
diagnostic pathway? [A4sk for other stakeholder groups]|

b. What do you think are the key steps and components of this pathway?
c. What resources (e.g., time, equipment, training) are required to implement the
diagnostic pathway effectively?

2. What challenges do you face in implementing the current MS diagnostic pathway?
[Prompt: Lack of staff, time, access to specialist services, etc]
a. Are there any particular steps or processes in the current diagnostic pathway
that could be improved?

3. If the diagnostic pathway were updated to prioritise those with previous imaging

suggestive of MS and offered a scan for CVS/PRL: What training and support would
you need to help you implement the MS diagnostic pathway?
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a. Are there any gaps in the current training or resources available to use the
CVS/PRL?

Cognitive Participation

4. How are roles and responsibilities distributed among the team members involved in the
MS diagnostic process? [Show logic model for discussion]
a. Are there any challenges with the responsibilities assigned?

5. How would you describe the collaboration between the different stakeholders involved
in the MS diagnostic pathway?
b. Are there any areas where engagement and collaboration could be improved?

Reflexive Monitoring
6. How is the performance of the MS diagnostic pathway monitored and evaluated?
a. Are data collected regarding the pathway's effectiveness?
b. Are data collected regarding the patient’s experiences being diagnosed with
MS?
c. How do you think the current diagnostic pathway impacts patient outcomes
and experiences?

Long-term Implementation

7. What are the possible barriers to implementing the new diagnostic pathway more widely
in the NHS? [Prompt: lack of staff, expertise to use new tools, etc.]

c. What are the possible facilitators for implementing the new diagnostic pathway?
[Prompt: updated McDonald criteria, scientific community views, etc.]

8. How can we monitor whether the intervention continues to be delivered as intended?
[prompt: collect data on session content, record sessions, etc.].

Final Comments
9. Is there anything else you want to add about your experiences with the MS diagnostic
pathway?
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Figure S3. Interview Topic Guide Participants With Multiple Sclerosis

[Please note: This is a semi-structured topic guide designed to be used flexibly with each
participant. As such, the questions and prompts (presented as sub-questions) asked in each
interview are likely to vary slightly.]

Notes for Interviewer
e Follow up on interesting points with probing questions to gather deeper insights.
e Maintain a neutral and non-judgmental tone throughout the interview.

Introductory Statement

[ am a researcher at the University of Nottingham working on a project that aims to understand
how we can improve the current diagnostic pathway for people with multiple sclerosis (MS).

The diagnosis of MS is often initially unclear, can take several months or even years, and
requires the person with MS to undergo multiple tests, including head scans (MRI) and
inserting a needle into their back to draw out fluid from around the spinal cord (lumbar
puncture). Lumbar punctures are painful and often cause severe headaches, and people need
to take days off work to recover.

Improving the diagnostic process is essential because recent evidence suggests that treating
the early stages of MS is very important to prevent long-term disability.

Today, we would like to ask you some questions about your diagnostic experiences and what
could have been done to improve your experience.

Your name will not be mentioned on any published documents, and any names or places you
might refer to will be anonymised when transcribed. All information you provide will be kept
confidential and only used to develop our understanding for research purposes.

Introductory Question for MS Patient

1. Can you tell me about your experience of being diagnosed with MS?
a. Did you have a lumbar puncture?
1. Ifyes, how was your experience?
1. Did this impact your personal or professional life? [Prompt:
Taking time off work, needing extra care, etc.]
b. Do you remember how many MRI scans you had?
c. Did you feel that you were emotionally supported by healthcare professionals
during this process?
1. How could the support you received (if any) be improved?

2. Who referred you to the Neurologist?
3. Were you referred to different healthcare services such as a MS nurse, scans, or
psychologists?

a. How many appointments did you attend to receive the final diagnosis
(including the appointment where you were diagnosed)?
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i. How long was each appointment?
b. How did you find that process?
c. Did you experience any challenges meeting the different healthcare
professionals?
4. Did you receive any communication from the hospital during the diagnostic process?
[Letter, phone calls, emails, etc.]
a. Was there anything that did not work for you?
b. How could communication with the hospital be improved?
5. What could have happened to improve your diagnostic experience?
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Figure S4. Consolidated Criteria for Reporting Qualitative Research (COREQ) Checklist

A checklist of items that should be included in reports of qualitative research. You must report the page number in your manuscript

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript

accordingly before submitting or note N/A.

Topic Item No. Guide Questions/Description Reported on
Page No.
Domain 1: Research team
and reflexivity
Personal characteristics
Interviewer/facilitator 1 Which author/s conducted the interview or focus group? Table S1
Credentials 2 What were the researcher’s credentials? E.g. PhD, MD Title Page
Occupation 3 What was their occupation at the time of the study? TabloS1
Gender 4 Was the researcher male or female? Tabte St
Experience and training 5 What experience or training did the researcher have? 7
Relationship with
participants
Relationship established Was a relationship established prior to study commencement? I8
Participant knowledge of What did the participants know about the researcher? e.g. personal |
the interviewer goals, reasons for doing the research 8
Interviewer characteristics 8 What characteristics were reported about the inter viewer/facilitator?
e.g. Bias, assumptions, reasons and interests in the research topic 4
Domain 2: Study design
Theoretical framework
Methodological orientation 9 What methodological orientation was stated to underpin the study? e.g.
and Theory grounded theory, discourse analysis, ethnography, phenomenology, 9
content analysis
Participant selection
Sampling 10 How were participants selected? e.g. purposive, convenience, '
consecutive, snowball 8
Method of approach 11 How were participants approached? e.g. face-to-face, telephone, mail,
email
Sample size 12 How many participants were in the study? 10
Non-participation 13 How many people refused to participate or dropped out? Reasons? I8
Setting
Setting of data collection 14 Where was the data collected? e.g. home, clinic, workplace 7
Presence of non- 15 Was anyone else present besides the participants and researchers?
participants 8
Description of sample 16 What are the important characteristics of the sample? e.g. demographic
data, date Table S2/S3
Data collection
Interview guide 17 Were questions, prompts, guides provided by the authors? Was it pilot i8
tested? n
Repeat interviews 18 Were repeat inter views carried out? If yes, how many? |8
Audio/visual recording 19 Did the research use audio or visual recording to collect the data? |8
Field notes 20 Were field notes made during and/or after the inter view or focus group? |_8
Duration 21 What was the duration of the inter views or focus group? 10
Data saturation 22 Was data saturation discussed? 9
Transcripts returned 23 Were transcripts returned to participants for comment and/or 4




Topic Item No. Guide Questions/Description Reported on
Page No.
correction?
Domain 3: analysis and
findings
Data analysis
Number of data coders 24 How many data coders coded the data? 9
Description of the coding 25 Did authors provide a description of the coding tree?
tree Table 2
Derivation of themes 26 Were themes identified in advance or derived from the data? 9
Software 27 What software, if applicable, was used to manage the data? 9
Participant checking 28 Did participants provide feedback on the findings?
Reporting
Quotations presented 29 Were participant quotations presented to illustrate the themes/findings?
Was each quotation identified? e.g. participant number Table 2
Data and findings consistent 30 Was there consistency between the data presented and the findings? able 2
Clarity of major themes 31 Were major themes clearly presented in the findings? 10-15
Clarity of minor themes 32 Is there a description of diverse cases or discussion of minor themes? 10-15

Developed from: Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for
interviews and focus groups. Int J Qual Health Care. 2007;19(6):349-357. doi:10.1093/intghc/mzmo42
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