








[bookmark: _wl5kfs1134bn]

[bookmark: _jg3vk561vfc0]Supplement: 
[bookmark: _mtlmmn8ksmn6]
[bookmark: _niro70ezd9ah]Supplementary Figure 1: Graphical abstract of the patient journey before and after diagnosis of multiple sclerosis.
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[bookmark: _gwpdbhub7igd]Supplementary Figure 1 Legend: 
This figure illustrates the pathway to multiple sclerosis (MS) diagnosis and treatment, based on median timing of key clinical events relative to diagnosis. For simplicity, events are listed to the nearest month (or half month) before or after diagnosis, except for historical onset which is  listed in years before diagnosis. The number of individuals included at each time point varies due to data availability; therefore, timings represent stage-specific medians rather than a continuous patient-level trajectory. The timing and sequence of events may vary considerably between individuals and spacing between events is not proportional to time intervals. Due to limited follow-up after diagnosis, with only 67.1% of individuals having initiated treatment, post-diagnosis timepoints are likely to be underestimated and may not fully represent the complete treatment pathway; these findings should therefore be interpreted with caution.

Abbreviations listed: MRI: magnetic resonance imaging of brain or spinal cord; MDT: multi-disciplinary team meeting.  

Sample sizes per variable: Historical onset (313), Symptom onset (462), Referral (510), First MRI request (374), First MRI (516), First MRI report (486), First Appointment (535), Lumbar Puncture(298), Diagnosis (557), Treatment MDT (196), Treatment start (323). 
Created in BioRender. Henshall, D. (2026) https://BioRender.com/9o3bs0x .

[bookmark: _decn5gz3n21i]Supplementary Figure 2: Map of participating centres.
[bookmark: _iwvw9lwsefot][image: ]
[bookmark: _r7khziw4jyyg]Supplementary Figure 2 Legend: 
Getting It Right First Time (GIRFT) hospital categorisation was obtained from the most recent, publicly-accessible GIRFT ‘neurology methodology supporting workbook’ for English centres [A], and approximated for Scottish and Welsh centres centres based on available descriptions. Centre categorisation reflects service provision as follows: N1: inpatient neurology and neurosurgery; N2: inpatient neurology; and N3: on-site neurologists without dedicated neurology inpatient beds. Participating centres are listed by name in our authorship document. 
A: Available from: https://gettingitrightfirsttime.co.uk/medical_specialties/neurology/ [Last accessed: 16/4/2026]


[bookmark: _5nhcc7iras9o] Supplementary Figure 3: Time from neurology referral to diagnosis. 
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[bookmark: _7ssowrpwrwxm]Supplementary Figure 3 Legend: 
This is the enlarged version of the inset figure within Figure 3 of the manuscript. This figure details the time-to-diagnosis curve for all individuals, excluding the 7 individuals omitted due to time-to-diagnosis being beyond 5 years (unlikely to reflect the intended data capture for this variable). The grey area indicates continuous 95% confidence intervals of the time-to-event curve. 

[bookmark: _p4jaxu9c1wry]
[bookmark: _dioek0rs1xto]
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[bookmark: _bngdhi5no6a4] Supplementary Figure 4: Time from symptom onset to diagnosis. 
[bookmark: _2i1jfhbz9kld][image: ]

[bookmark: _i1xhlk1hb78i]Supplementary Figure 4 Legend: 
This is the enlarged version of the inset figure within Figure 4 of the manuscript. This figure details the time-to-diagnosis curve for all individuals, excluding the 25 individuals omitted due to time-to-diagnosis being beyond 5 years (unlikely to reflect the intended data capture for this variable). The grey area indicates continuous 95% confidence intervals of the time-to-event curve. 

[bookmark: _fxrkn96w4an1]
[bookmark: _nopt4ntbmlpy]
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[bookmark: _ywvxuca8wah8]Supplementary Figure 5: Time from onset of historical symptoms, signs, and/or notable investigations to diagnosis.
[bookmark: _vxmp7b1dqadp]Supplementary Figure 5A) 
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[bookmark: _jff8awqeeyne]Supplementary Figure 5B)
[bookmark: _g5f2p8ffqjyh][image: ]
[bookmark: _u70omwwik5ip]Supplementary Figure 5 Legend: 
Time-to-diagnosis curves are shown for individuals with available dates for historical symptoms, signs, and/or notable investigations and diagnosis (n = 313). No upper time limit was applied (i.e. no censoring performed). Panel A) displays the curve with the x-axis truncated at 5 years to improve visual resolution around the median. Panel B) displays the same curve across the full observed time range, with the x-axis shown in years. The grey area indicates continuous 95% confidence intervals of the time-to-event curve. Median time to diagnosis was 1628 days (IQR 529–3419), with a maximum observed time of approximately 43 years. Overall, 147 individuals had time-to-diagnosis values exceeding 5 years, 73 exceeding 10 years, and 34 exceeding 15 years.

[bookmark: _owk4afaspzvr]Supplementary Figure 6: Diagnostic Pathway Timeline Dot Plot inclusive of historical symptom onset. 
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[bookmark: _o21vasdwxups]Supplementary Figure 6 Legend: 
Dot plot showing the median timing of key diagnostic events relative to diagnosis (day 0), with interquartile ranges (IQRs). Negative values indicate events occurring prior to diagnosis and positive values indicate events after diagnosis. Each timepoint is derived from individuals with available data for that event and does not represent a single patient pathway; sample sizes therefore vary between events. This dot plot differs from Figure 5 in the manuscript by including historical symptom onset. 

Abbreviations listed: MRI: magnetic resonance imaging of brain or spinal cord; LP: lumbar puncture; DMT: disease-modifying therapy; MDT: multi-disciplinary team meeting.  

Sample sizes per variable: Historical symptom onset (313), Symptom onset (462 individuals), Referral (510), First MRI request (374), First MRI (516), First MRI report (486), First Appointment (535), LP (298), Diagnosis (557 ), DMT MDT (196), DMT start (323). 



[bookmark: _iv9qexds4kgy]Supplementary Table 1: Diagnostic Pathway Timeline.
	Event
	Median days from MS diagnosis
	Lower quartile
	Upper quartile
	Number of individuals with available data

	Historical symptom onset
	-1557.0	
	-3383.0
	-507.0
	313

	Symptom onset
	-247.0
	-476.0
	-112.8
	462

	Referral
	-163.5
	-326.5
	-82.0
	510

	First MRI request
	-152.0
	-278.0
	-76.3
	374

	First MRI
	-139.5
	-278.3
	-62.5
	516

	First MRI report
	-125.0
	-259.0
	-47.0
	486

	First appointment
	-91.0
	-214.5
	-18.0
	535

	LP
	-76.0
	-133.8
	-11.5
	298

	Diagnosis
	0.0
	NA
	NA
	557

	DMT MDT
	48.0
	-11.3
	78.0
	196

	DMT start
	91.0
	34.5
	140.0
	323

	
	
	
	
	


[bookmark: _8vef3pu7xhy9]
[bookmark: _agh7v9590291]Supplementary Table 1 Legend:
The median number of days from MS diagnosis listed here from symptom onset and referral differ from those presented in the main manuscript due to inclusion of values outside of the 0-5 year limit.  

Abbreviations listed: MRI: magnetic resonance imaging of brain or spinal cord; LP: lumbar puncture; DMT: disease-modifying therapy; MDT: multi-disciplinary team meeting.  


[bookmark: _jcd4mrme2vw0]Supplementary Figure 7: Diagnostic Pathway Timeline Dot Plot for individual centres.
[bookmark: _jzcjoxeaz13d][image: ]
[bookmark: _crwn26zeysfr]
[bookmark: _3zewvdiv0sh0]Supplementary Figure 7 Legend: 
Each horizontal row represents an individual centre, with each dot showing the median timing of a specific event relative to diagnosis (day 0), calculated using available data at that centre. Centres are ordered by increasing duration from symptom onset to diagnosis (23 centres included).
As medians for each event are calculated from available individuals at that centre, and sample sizes vary between events, timepoints are derived from different patient subsets. As a result, the relative ordering of events within and across centres may not follow a strictly chronological sequence and should not be interpreted as individual patient trajectories.
Only centres with ≥10 individuals with a recorded diagnosis date are included to reduce instability from sparse centre-level estimates.

[bookmark: _ox8wq4pz23qz]Supplementary Figure 8: Diagnostic Pathway Sankey. 
[image: ]

[bookmark: _n9b4rqwngw58]Supplementary Figure 8 Legend: 
This figure illustrates the diagnostic pathway through a Sankey diagram, focussing upon flow through diagnosis-specific variables and its relation to commencing treatment. The counts of individuals transitioning between categories are listed in Supplementary Table 2.
Abbreviations listed: GP: General Practice; A&E: accident and emergency department; DMT:  disease-modifying therapy. 
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[bookmark: _ue1i1o81dpay]
1
[bookmark: _nfklohsxjwtg]Supplementary Table 2: Edge list and flow counts used to construct the diagnostic pathway Sankey diagram (Supplementary Figure 7).
	Source stage
	Source category
	Target stage
	Target category
	Flow count (n)

	Referral source
	GP
	First appointment with MS specialist
	Yes
	104

	Referral source
	GP
	First appointment with MS specialist
	No
	71

	Referral source
	GP
	First appointment with MS specialist
	Unclear
	51

	Referral source
	Outpatient specialty (ophthalmology)
	First appointment with MS specialist
	Yes
	47

	Referral source
	Outpatient specialty (ophthalmology)
	First appointment with MS specialist
	No
	27

	Referral source
	Outpatient specialty (ophthalmology)
	First appointment with MS specialist
	Unclear
	12

	Referral source
	Inpatient hospital specialty
	First appointment with MS specialist
	Yes
	40

	Referral source
	Inpatient hospital specialty
	First appointment with MS specialist
	No
	25

	Referral source
	Inpatient hospital specialty
	First appointment with MS specialist
	Unclear
	18

	Referral source
	A&E
	First appointment with MS specialist
	Yes
	21

	Referral source
	A&E
	First appointment with MS specialist
	No
	18

	Referral source
	A&E
	First appointment with MS specialist
	Unclear
	11

	Referral source
	Neurology
	First appointment with MS specialist
	Yes
	23

	Referral source
	Neurology
	First appointment with MS specialist
	No
	11

	Referral source
	Neurology
	First appointment with MS specialist
	Unclear
	3

	Referral source
	Other
	First appointment with MS specialist
	Yes
	21

	Referral source
	Other
	First appointment with MS specialist
	No
	15

	Referral source
	Other
	First appointment with MS specialist
	Unclear
	9

	Referral source
	Not reported
	First appointment with MS specialist
	Yes
	11

	Referral source
	Not reported
	First appointment with MS specialist
	No
	8

	Referral source
	Not reported
	First appointment with MS specialist
	Unclear
	11

	First appointment with MS specialist
	Yes
	Diagnosis by MS specialist
	Yes
	261

	First appointment with MS specialist
	Yes
	Diagnosis by MS specialist
	No
	4

	First appointment with MS specialist
	Yes
	Diagnosis by MS specialist
	Unclear
	2

	First appointment with MS specialist
	No
	Diagnosis by MS specialist
	Yes
	86

	First appointment with MS specialist
	No
	Diagnosis by MS specialist
	No
	83

	First appointment with MS specialist
	No
	Diagnosis by MS specialist
	Unclear
	6

	First appointment with MS specialist
	Unclear
	Diagnosis by MS specialist
	Yes
	28

	First appointment with MS specialist
	Unclear
	Diagnosis by MS specialist
	No
	19

	First appointment with MS specialist
	Unclear
	Diagnosis by MS specialist
	Unclear
	68

	Diagnosis by MS specialist
	Yes
	DMT received
	Yes
	248

	Diagnosis by MS specialist
	Yes
	DMT received
	No or not reported
	127

	Diagnosis by MS specialist
	No
	DMT received
	Yes
	69

	Diagnosis by MS specialist
	No
	DMT received
	No or not reported
	37

	Diagnosis by MS specialist
	Unclear
	DMT received
	Yes
	57

	Diagnosis by MS specialist
	Unclear
	DMT received
	No or not reported
	19

	
	
	
	
	


[bookmark: _emslvv9xbj0g]Supplementary Table 2 Legend: 
Counts of individuals transitioning between categories at each stage of the diagnostic pathway. These data correspond to the flows visualised in Supplementary Figure 7. Abbreviations listed: GP: General Practice; A&E: accident and emergency department; DMT: disease-modifying therapy.
[bookmark: _2h8nvjiz5myk]Supplementary Figure 9: Time to from diagnosis to starting DMT cumulative incidence plot.
[image: ]

[bookmark: _gze8zivcuhp5]Supplementary Figure 9 Legend:
Follow-up was administratively censored at the date of first data submission for each centre, and this interval (from diagnosis to censoring) was used as a proxy for follow-up duration. As a result, individuals initiating DMT after the censoring date were treated as censored and are not represented as events in the cumulative incidence analysis. 9 individuals who received DMT individuals were right censored.

Median follow-up from diagnosis was 259.0 days (IQR 214.0-308.0; range 115.0-452.0). Follow-up duration was ≥6 months in 91.7% of individuals, but ≥12 months in only 3.1%.
Abbreviations listed: DMT: disease-modifying therapy.



[bookmark: _2tpk9npkceqp]Supplementary Figure 10: First disease modifying therapy received.
[bookmark: _yzs84qazzof5][image: ]
[bookmark: _lgdlm7mhezxa]Supplementary Figure 10 Legend:
≤5 individuals (≤1%) received each of the following as their first DMT: teriflunomide (Aubagio), interferon beta-1a (Avonex), ozanimod (Zeposia), siponimod (Mayzent), interferon beta-1b (Extavia), or diroximel fumarate (Vumerity). No individuals received interferon beta-1b (Betaferon), fingolimod (Gilenya), or interferon beta-1a (Rebif) as their first agent. 
Abbreviations listed: DMT: disease-modifying therapy.


[bookmark: _z6u5pmk52vww]Supplementary Table 3: A: Symptoms, signs or notable investigations triggering neurology referral. B: Historical symptoms, signs or notable investigations.
[bookmark: _8nkqdwv6feax]
	Variable 
	N = 557 1 

	Symptoms/signs/ notable investigations triggering neurology referral. 
	

	Motor
	249 (44.7%)

	Sensory
	335 (60.3%)

	Visual (optic neuritis)
	112 (20.1%)

	Visual (other)
	161 (28.9%)

	Balance
	147 (26.4%)

	Pain
	145 (26.0%)

	Cognitive
	23 (4.1%)

	Mood 
	35 (6.3%)

	Bowel
	34 (6.1%)

	Urinary
	74 (13.3%)

	Swallow
	34 (6.1%)

	Migraine
	62 (11.1%)

	Abnormal MRI report
	299 (53.7%)

	Abnormal LP results
	60 (10.8%)

	Historical symptoms, signs, or notable investigations. 
	

	Motor
	136 (24.4%)

	Sensory
	220 (39.5%)

	Visual (optic neuritis)
	64 (11.5%)

	Visual (other)
	89 (16.0%)

	Balance
	76 (13.6%)

	Pain
	89 (16.0%)

	Cognitive
	17 (3.1%)

	Mood 
	29 (5.2%)

	Bowel
	30 (5.4%)

	Urinary
	52 (9.3%)

	Swallow
	14(2.5%)

	Migraine
	52 (9.3%)

	Abnormal MRI report
	75 (13.5%)

	Abnormal LP results
	15 (2.7%)

	
	


1n (%); median [lower quartile, upper quartile]; mean (standard deviation). 
[bookmark: _q0urqbubvskq]
[bookmark: _sde5nffog2qk]Supplementary Table 3 Legend: This table details the raw counts for occurrence of A (top half of table): Symptoms, signs or notable investigations triggering neurology referral; and B (bottom half of table): Historical symptoms, signs or notable investigations. Historical symptoms, signs, and notable investigations include those that may have potentially related to MS, that did not prompt referral to neurology and did not lead to a diagnosis of MS. Individuals could have multiple entries selected per category. 
Abbreviations listed: MRI: magnetic resonance imaging of brain or spinal cord; LP: lumbar puncture
[bookmark: _4rus7i3aq8m0] 


[bookmark: _adwrnm797s7v]Supplementary: Baseline measures and exposures.

The below excerpt is taken from our protocol [A]: 

“Demographic variables include: age; sex; ethnicity; index of deprivation (UK centres: index of deprivation decile and rank; ROI centres: Pobal Haase Pratschke (HP) Index 2016 and description); distance from home postcode to MS centre; employment status; and smoking status.

MS variables include: family history of MS (with the degree of relatedness of relative with MS); possible prior misdiagnosis or MS mimic; date of ‘First Relevant’ referral to neurology/MS clinic and source of this referral; symptoms/signs/abnormal investigations prompting this ‘First Relevant’ referral to neurology and date of onset; historical MS-associated symptoms/signs/abnormal investigations that precede ‘First Relevant’ referral to neurology and date of onset.

Neurology appointment and investigation variables include: date of first neurology appointment after referral (if available), and whether this neurologist had a practice focus in MS; documented follow up plan from this appointment; date of subsequent neurology appointment(s); date MRI requested, performed, and reported; MRI findings, region, use of contrast, and modality; date lumbar puncture requested, and performed; and lumbar puncture findings.

MS diagnosis variables include: date of diagnosis and whether the diagnosing neurologist had a practice focus in MS; previous diagnosis of CIS; MS subtype; number of MS relapses at the time of diagnosis; and disability scores at diagnosis (EDSS, Timed 25-Foot Walk Time, Nine-Hole Peg Test Time at Diagnosis (right and left hands), Fatigue Severity Score, and Multiple Sclerosis Functional Composite Score).

MS treatment variables include: DMT(s) received; date of referral for DMT MDT; date of DMT MDT; date of first DMT started; administration method.

Quality measures from QS 108 include: Support at diagnosis (including specifically support to (a) understand the condition, (b) understand MS progression and (c) understand MS management); Follow up after diagnosis; and Physical activity advice.”

[A]: Kuri A, Henshall DE, Chaudhry D, Ooi SZY, Zhang Q, Mathews J, Thomson A, Rog D, Hobart J, Dobson R; Neurology and Neurosurgery Interest Group (NANSIG). Delays in Multiple Sclerosis diagnosis (DIMES): protocol for a multicentre, observational study of multiple sclerosis diagnostic pathways in the United Kingdom and Republic of Ireland. BMC Neurol. 2024 Mar 28;24(1):105. doi: 10.1186/s12883-024-03598-z.


[bookmark: _wl9g52j7jik]Supplementary Table 4: MRI sequences and use of contrast.

	Variable 
	N 1

	Sequences performed in the first MRI in relation to the index episode, n = 551
	

	  T1 
	247 (44.8%)

	  T2 
	337 (61.7%) 

	  FLAIR
	227 (41.2%)

	  DWI
	149 (27.0%)

	  Sequences not reported 
	201/551 (36.4%)

	Sequences performed in the second MRI in relation to the index episode, n  = 334
	

	  T1 
	142 (42.5%)

	  T2 
	193 (57.8%)

	  FLAIR
	116 (34.7%)

	  DWI
	71 (21.3%)

	  Sequences not reported 
	114/334 (34.1%)

	Sequences performed in the third MRI in relation to the index episode, n = 117
	

	  T1 
	48 (41.0%)

	  T2 
	55 (47.0%)

	  FLAIR
	38 (32.5%)

	  DWI
	28 (23.9%)

	  Sequences not reported 
	46/117 (39.3%)

	Sequences performed in the fourth MRI in relation to the index episode, n = 32
	

	  T1 
	16 (50.0%)

	  T2 
	16 (50.0%)

	  FLAIR
	13 (40.6%)

	  DWI
	10 (31.2%)

	  Sequences not reported 
	19/32 (59.3%)

	Sequences performed in the fifth MRI in relation to the index episode, n = 10
	

	  T1 
	≤5

	  T2 
	≤5

	  FLAIR
	≤5

	  DWI
	≤5

	  Sequences not reported 
	≤5

	
	

	Use of contrast agent in the first MRI in relation to index episode, n = 551
	

	Contrast used (type not specified) 
	70 (12.7%)

	Gadolinium contrast used
	53 (9.6%)

	Non-Gadolinium contrast used
	8 (1.4%)

	Contrast not used
	181 (32.8%)

	Not reported
	245 (44.5%)

	Use of contrast agent in the second MRI in relation to index episode, n  = 334
	

	Contrast used (type not specified) 
	79 (23.7%)

	Gadolinium contrast used
	69 (20.7%)

	Non-Gadolinium contrast used
	≤5

	Contrast not used
	62 (18.6%)

	Not reported
	119 (35.6%)

	Use of contrast agent in the third MRI in relation to index episode, n = 117
	

	Contrast used (type not specified) 
	27 (23.1%)

	Gadolinium contrast used
	16 (13.7%)

	Non-Gadolinium contrast used
	≤5 

	Contrast not used
	24 (20.5%)

	Not reported
	48 (41.0%)

	Use of contrast agent in the fourth MRI in relation to index episode, n = 32
	

	Contrast used (type not specified) 
	11 (34.4%)

	Gadolinium contrast used
	≤5

	Non-Gadolinium contrast used
	≤5

	Contrast not used
	6 (18.8%)

	Not reported
	9 (28.1%)

	Use of contrast agent in the fifth MRI in relation to index episode, n=10
	

	Contrast used (type not specified) 
	≤5

	Gadolinium contrast used
	≤5

	Non-Gadolinium contrast used
	≤5

	Contrast not used
	6

	Not reported
	≤5

	Use of contrast agent in any MRI, n = 551
	

	Any contrast agent 
	283 (51.4%)

	Gadolinium contrast
	120 (21.7%)

	
	

	1n (%)
	


[bookmark: _ulhm77ot6dn9]Supplementary Table 4 Legend: 
The interpretation of MRI sequences and use of contrast are limited by substantial non-reporting. The Microsoft Excel CRF was designed to record contrast use and its type for each MRI as a categorical, mutually exclusive variable. However, this structure was not consistently applied across all rows leading to free-text entries requiring manual review. As a result, the distinction between gadolinium and non-gadolinium contrast could not be determined in all cases.

[bookmark: _nfj2y5w332]


[bookmark: _2q6h2w4kfqfl]
[bookmark: _y9bef9xcvv9q]Supplementary Table 5: Centre-level data from Centre Survey.

	Variable 
	Response
	Centres (n/N)

	Proportion of adults with MS who are given information about MS, its progression and the ways it can be managed by the consultant neurologist at the time of diagnosis. 
Please provide an estimate for this proportion, indicated as a percentage (%). 
	90.9% (11.9), 90.0% [85. 100]
	13/13

	Does your centre have local arrangements in place to ensure that adults with MS have a face‑to‑face follow‑up appointment with a healthcare professional with expertise in MS within 6 weeks of diagnosis?
	Yes
	11/13

	   If 'Yes' selected above, please provide an estimated percentage of patients that are seen within 6 weeks. Please provide an estimate for this proportion, indicated as a percentage (%).
	68.2% (26.4), 80.0% [50, 80]
	11/11

	   If 'Yes' selected above, what health professionals generally perform this <6 week follow-up appointment?
	MS Specialist Nurse 7/11
Neurology Consultant 7/11
Neurology Registrar 1/11
	11/11

	Does your centre provide adults with MS with a single point of contact (with expertise in MS) who coordinates access to their care?
	Yes
	12/13

	   If 'Yes' selected above, what is this health professional’s role?
	MS Specialist Nurse 10/12
Neurology Consultant 4/12
Admin team 1/11
	

	Does your centre have a multidisciplinary team (MDT) with expertise in MS to care for adults with MS?
	Yes
	13/13

	If your centre lacks an MDT with the above specific expertise,  does your centre refer to an external MDT (i.e. MDT with expertise in MS at another centre)?
	Not applicable 
	13/13

	If your centre lacks an MDT with the above specific expertise, is there an alternative service to an MDT that your centre provides - for example: a team that is non-multidisciplinary such as several consultants?
	Not applicable 
	13/13

	Does your centre have local arrangements in place to ensure that adults with MS who have problems with mobility or fatigue are supported to remain physically active?
	Yes
	12/13

	   If 'Yes' selected above, please outline these arrangements:
	Physiotherapy 11/13*
Exercise or physical activity scheme  4/13*
Exercise education group 1/13*
Fatigue management service 2/13*
	12/12

	Does your centre have a local pathway(s) to ensure that adults with MS who have a relapse that would benefit from treatment are offered treatment as soon as possible and within 14 days of the onset of symptoms?
	Yes 
	10/13

	   If 'Yes' selected above, please outline below and return via email 
	Dedicated MS relapse clinic* 6/10

	

	Does your centre routinely arrange review of adults with MS by healthcare professionals with expertise in MS within 12 months of first diagnosis?
	Yes
	11/13

	   If 'Yes' selected above, what is this health professional’s role?
	Neurology Consultant 11/11
MS Specialist Nurse 8/11
Neurology Registrar 1/11
	11/11

	Does your centre routinely arrange annual reviews of adults after the above?
	Yes
	12/13

	   If 'Yes' selected above, what is this health professional’s role?
	Neurology Consultant 12/12
MS Specialist Nurse 9/12
Neurology Registrar 3/12
	

	   If 'Yes' selected above, please estimate the percentage (%) of patients that are seen within 12 months of first diagnosis.
	Mean 86.7% (20.3), 92.5% (87.5, 100)
	12/12

	Does your centre routinely (ie. within every 1-3 years) audit aspects of MS-related diagnostic pathways or care?
	Yes (Yearly or more frequently) 3/13
Yes (every 2 years) 2/13
Yes (every 3 years) 1/13
Yes (unspecified) 5/13
No 2/13

	13/13

	Other than involvement in DIMES, when did your centre last audit aspects of MS-related diagnostic pathways or care?
	Ongoing 5/13
2023 4/13
2022 1/13
2018 or before 2/13
	13/13

	"Please provide the average waiting time for neurology outpatient appointments after request/referral. Please indicate a number below, in months. "
	5.5 (3.9), 5 [2, 9.5] 
	13/13

	   If there is an official website providing information to the above question, please provide a URL.
	Provided
	2/13

	"According to NHS England’s GIRFT categorisation, how would you best describe your neurology centre? For centres in Scotland, Wales, N Ireland, or Republic of Ireland, please choose the option that best describes your centre. "
	N1 11/13
N2 1/13
N3 1/13
	13/13

	Do you have MRI scanner(s) at your centre? If yes, please indicate how many MRI scanner(s) on site.
	4.2 (2.0), 4 [2.5, 6]
	13/13

	When arranging a lumbar puncture locally,  what service(s) are routinely used to perform this?
	Ambulatory emergency care (AEC)/ Same day emergency care (SDEC) 5/13
Neurology Registrar/ Senior House Officer (SHO) clinic 3/13
Day case unit 4/13
Physician Associate 1/13
	13/13

	"At your centre how long (on average) in months do you think it takes for a patient to be diagnosed with MS from a) onset of symptoms/signs prompting referral to neurology to MS diagnosis."
	5 (3.3), 4 [3,6]
	11/13

	"At your centre how long (on average) in months do you think it takes for a patient to be diagnosed with MS from b) From earliest symptoms /signs related to MS to MS diagnosis."
	12.1 (9.2), 12 [6,14]
	10/13

	"At your centre how long (on average) in months do you think it takes for a patient to be diagnosed with MS from c) From referral to neurology to MS diagnosis."
	2.8 (1.3), 2.5 [2, 3.5]
	12/13

	"What is the estimated population that your centre provides services for? 
Please link URL for reference if available. Example: Maidstone and Tunbridge Wells NHS Trust provides care to …  around 760,000 people. Source: https://www.mtw.nhs.uk/about-us/ "
	1,512,000 (1,165,000), 1,000,000 [800,000, 2,500,000]
Total: 19,666,000
Link provided 1/13
	13/13

	Please estimate the number of new patients with MS diagnosed at your centre per year.
	11-20 1/13
31-40 2/13
71-80 1/13
81-90 4/13
91-100 2/13
>100 3/13
	13/13

	Please estimate the number of patients with MS presently under the care of your centre.
	51-60 1/13
>100 12/13
	13/13

	Does your centre provide a Disease Modifying therapy (DMT) (infusions, oral or other)  service?  
	Yes
	13/13

	Please estimate the time from referral to DMT treatment to receipt at your centre in weeks.
	8.2 (5.4), 9 [4, 10]
2 centres listed varies by DMT agent
	13/13

	Does your centre have a dedicated MS nurse / MS nursing team? If yes, please indicate how many MS nurses are there in the team.
	Yes 
4.8 (2.0), 5 [3, 6]
	13/13

	Does your centre use any local guidelines relating to MS care, treatment, or the use of DMT in MS patients.
	Yes 8/13
No 4/13
Not reported 1/13
	13/13

	   If 'Yes' selected above, please outline below and return via email
	Outlined provided by 5/7
	5/7

	
	
	



[bookmark: _lqapt2e6lwld]Supplementary Table 5 Legend: 
All data are self-reported by the supervising consultant of the participating centres. Survey uptake was 13/30 centres. Data are presented as n/N (%) for categorical variables and mean (standard deviation) and median (interquartile range) for continuous variables, as appropriate. Denominators (N) reflect the number of centres providing responses for each individual question; excluding missing responses and non applicable responses. 
Where multiple responses were permitted, counts reflect the number of centres reporting each category and may exceed 100% when considered collectively. 
For free-text questions, responses were reviewed and, where appropriate, categorised into clinically meaningful groups. 
*Numbers derived from categorisation of free text responses. 
Abbreviations listed: DMT: disease-modifying therapy; MDT: multi-disciplinary team meeting. 

[bookmark: _1f7xp4qdvdb9]Supplementary Table 6: STROBE Statement - checklist of items that should be included in reports of observational studies. 

	[bookmark: kix.b08sozgwlfad][bookmark: kix.2wekmaqblhg][bookmark: kix.4lt56k6s2ayl][bookmark: kix.9m760ffnzaos][bookmark: kix.smzqw0vufazw][bookmark: kix.fht3z9q5l2y8][bookmark: kix.4dlnv9aqpaq4][bookmark: kix.dtr1m1mjjt5e][bookmark: kix.jmclbt68d8zh]
	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: kix.pespb317787e][bookmark: kix.hq2bblprdki]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	5
	“Methods: DIMES was a multicentre, observational study” 

	
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	5
	“Methods: DIMES was a multicentre, observational study of people with MS consecutively diagnosed between July-December 2022 across 28 UK centres. Trained collaborators extracted clinicodemographic, diagnostic, and early management data from clinical records, with independent validation. Primary outcomes were time to MS diagnosis from: 1) symptoms triggering referral; 2) referral to neurology. Referral pathways, investigation sequences, NICE quality standard adherence, and DMT prescribing were also assessed.

Results: 557 people with newly-diagnosed MS were included (69.8% female; mean age 41.6, standard deviation 13.1). Presenting symptoms, referral pathways, and investigation sequences were variable (40.6% referred by GP, sensory symptoms most common (60.3%)). Median time to MS diagnosis from neurology referral was 155.5 days (IQR 77.0-308.5 days); from symptoms triggering referral, 218.0 days (IQR 110.5-441.0 days). Quality statement adherence ranged 42.2-70.0%. Most individuals commenced DMTs (67.1%). 
“ 

	[bookmark: kix.75z4pvdl4kn4][bookmark: kix.v6hybxf8uaz1]Introduction
	

	[bookmark: kix.kppt27tb3lwn][bookmark: kix.swswqsafj6gp][bookmark: kix.dkkggg5mstqf][bookmark: kix.udyd5fwemsw6]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	6
	“The heterogeneity of early disease has been explored in previous work. Early MS signs and symptoms are often transient, and non-specific. (3) Such signs and symptoms will commonly be evaluated by non-neurologists in primary care, outpatient, or emergency settings, where early diagnostic opportunities (such as referrals to neurology, or imaging) may be missed. (4) This is further borne out in anecdotal reports from people with MS (pwMS), articles from MS charities, and is mirrored in this study’s own patient and public involvement work. (5, 6) 

The diagnostic pathway has been less well explored in the UK.”

“Crucially, delays to diagnosis extend beyond a human impact; they are clinically significant. Mounting evidence suggests early highly-effective disease-modifying therapy (DMT) confers better prognosis in MS, which is being studied in clinical trials. (8, 9) Thus, preventable diagnostic delay requires urgent evaluation and policy action. 

We therefore designed the DIMES study”

	[bookmark: kix.qd7x8v6n2u55][bookmark: kix.ad8uteyr317l]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	6
	“Our findings aim to clarify real-world diagnostic experiences, identify remediable bottlenecks, and inform targeted improvements to ensure timely and more equitable MS diagnosis.”

	[bookmark: kix.gilvvij4abk][bookmark: kix.pzixinigvtpq]Methods
	

	[bookmark: kix.hugh129b4xhy][bookmark: kix.lvrxwevkc6t1]Study design
	4
	Present key elements of study design early in the paper
	7
	“DIMES aimed to include all consecutively diagnosed pwMS, irrespective of subtype, between 1st July 2022 and 31st December 2022 at participating centres. “ 
“DIMES was registered as a service evaluation and/or clinical audit at all included centres” 

	[bookmark: kix.oylxn2klbg2q][bookmark: kix.qumnhek5wkm4]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	7
	“DIMES aimed to include all consecutively diagnosed pwMS, irrespective of subtype, between 1st July 2022 and 31st December 2022 at participating centres. “ 

“Trained collaborators collected data directly from existing clinical records. Training involved mandatory attendance at a dedicated session led by the steering committee, where the data dictionary and data collection methods were comprehensively discussed, with exemplar scenarios. All collected variables are listed in the study protocol and in the Supplement. (10) Data was entered onto a bespoke, standardised Microsoft Excel spreadsheet, on password-protected NHS computers/servers, supported by a data dictionary (see Supplement).“ 

	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	7
	(a) “DIMES aimed to include all consecutively diagnosed pwMS, irrespective of subtype, between 1st July 2022 and 31st December 2022 at participating centres. Formal diagnosis by a clinician working in neurology was required to be clearly documented in the clinical notes. pwMS transferred to the centre post-diagnosis (e.g., to facilitate DMT treatment) were excluded, as were individuals with possible/suspected MS who did not receive a confirmed diagnosis within the specified window.”

	
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	7
	Not applicable (as not a matched study). 

	[bookmark: kix.w3e3zmkgzy1b][bookmark: kix.wnwh1iqbdkq]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	7
	Outcomes/exposures: “Baseline measures and exposures
Baseline variables included data on sociodemographics, appointments, investigations, diagnosis, and early treatment (see full outline in Supplement). 
Symptoms, signs, and/or notable investigations triggering referral to neurology, and historical symptoms, signs, and/or notable investigations, were collected as a standardised categorical list, with free text options.
[bookmark: _vjtqkantp0ar]Outcomes
Primary and secondary outcomes were pre-defined in the protocol. The dual primary outcomes were:

1) Time from onset of symptoms, signs, and/or notable investigations triggering referral to neurology, to MS diagnosis
2) Time from referral to neurology for suspected MS, to MS diagnosis.”

Diagnostic criteria: “ The contemporaneous diagnostic guidelines for this study were the 2017 McDonald criteria. (11)”

	[bookmark: kix.bju98jfp2uhp][bookmark: kix.n5baptz7aao9][bookmark: kix.b6ljk9m4vpsz][bookmark: kix.t0g9aeuwsts1]Data sources/ measurement
	[bookmark: kix.v8mwbc2nl6pj]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	7
	“All collected variables are listed in the study protocol and in the Supplement. (10)”

	[bookmark: kix.vw1p3ecsy7r][bookmark: kix.5ydm3kr5lb]Bias
	9
	Describe any efforts to address potential sources of bias
	27
	“Further, the representativeness of our sample is not constrained by the selection biases introduced by opt-in express consent. However, the retrospective design, brief non-standardised follow up post diagnosis, and the inherent limitations of routine clinical documentation remain potential sources of bias.”

	[bookmark: kix.x6cy7833fxru][bookmark: kix.slro4rs7rro3]Study size
	10
	Explain how the study size was arrived at
	8
	“Based on estimates of annual incidence and the reach of the NANSIG network, we aimed to enroll ≥ 20 centres detailing ~415 pwMS. We deemed a formal sample size calculation inappropriate given there is no minimum effect size pertinent to our primary outcomes, as this is a descriptive study.”


[bookmark: kix.m9xbhhiccoy6][bookmark: kix.szxrbddeha5g]Continued on next page 

	[bookmark: kix.5ul34qw3427][bookmark: kix.f9mztjnittyz]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	8
	“Mean with standard deviation, or median with interquartile ranges are presented for continuous variables, as appropriate. Categorical data is presented in tables. Time-to-event variables are summarised in cumulative incidence plots. Diagnostic pathways are visualised with Sankey or dot plots.”

	[bookmark: kix.y083ww8fb1e2][bookmark: kix.fnwtsaf5ezh3]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	8
	“Data Analysis
Mean with standard deviation, or median with interquartile ranges are presented for continuous variables, as appropriate. Categorical data is presented in tables. Time-to-event variables are summarised in cumulative incidence plots. Diagnostic pathways are visualised with Sankey or dot plots. Completeness and inter-collaborator agreement were analysed in Microsoft Excel with all other analyses completed in RStudio (Posit Software, v4.5.0 (2025-04-11), PBC, Boston, MA) with all code available through Github (link available on submission).”

	
	
	(b) Describe any methods used to examine subgroups and interactions
	
	Not applicable as not performed.

	
	
	(c) Explain how missing data were addressed
	8
	“Completeness and inter-collaborator agreement were analysed in Microsoft Excel” 

	
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	16
	Cohort study
“Due to limited follow-up after diagnosis, with only 67.1% of individuals having initiated treatment, post-diagnosis timepoints are likely to be underestimated and may not fully represent the complete treatment pathway; these findings should therefore be interpreted with caution.” 

“Follow-up duration from diagnosis was limited (median 259.0 days [IQR 214.0–308.0; range 115–452]), and varied by centre according to data extraction timing. As such, time-to-treatment and proportion receiving DMT agents may be influenced by differential follow-up and limited observation time.”

“Due to limited follow-up after diagnosis, with only 67.1% of individuals having initiated treatment, post-diagnosis timepoints are likely to be underestimated and may not fully represent the complete treatment pathway; these findings should therefore be interpreted with caution.”

“Supplementary Figure 9 Legend:
Follow-up was administratively censored at the date of first data submission for each centre, and this interval (from diagnosis to censoring) was used as a proxy for follow-up duration. As a result, individuals initiating DMT after the censoring date were treated as censored and are not represented as events in the cumulative incidence analysis. 9 individuals who received DMT individuals were right censored.”

	
	
	(e) Describe any sensitivity analyses
	
	Not applicable as not performed

	Results

	[bookmark: kix.nes9m7qbn7t3][bookmark: kix.1k4u628yfopi]Participants
	[bookmark: kix.cxmqu7dowo32]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	9
	Figure 2: Flowchart of study population

	
	
	(b) Give reasons for non-participation at each stage
	9
	Figure 2: Flowchart of study population

	
	
	[bookmark: kix.gixj3j6oihhl](c) Consider use of a flow diagram
	9
	Figure 2: Flowchart of study population

	[bookmark: kix.u5eh0hq169m8][bookmark: kix.y9igftwga39e][bookmark: kix.neidfyq48qwb][bookmark: kix.uuaoatkha2pw]Descriptive data
	[bookmark: kix.fuoa3fdvdvi7]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	10
	Table 1: Demographic and baseline characteristics

	
	
	(b) Indicate number of participants with missing data for each variable of interest
	10
	Table 1, Table 2, Table 3.
Figure 3, Figure 4, Figure 5, Figure 7.
Supplementary Figure 1, Supplementary Figure 3, Supplementary Figure 4, Supplementary Figure 5, Supplementary Figure 6, Supplementary Figure 7, Supplementary Figure 9.
Supplementary Table 1, Supplementary Table 2. 

	
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	45
	“Follow-up was administratively censored at the date of first data submission for each centre, and this interval (from diagnosis to censoring) was used as a proxy for follow-up duration. As a result, individuals initiating DMT after the censoring date were treated as censored and are not represented as events in the cumulative incidence analysis. 9 individuals who received DMT individuals were right censored.
Median follow-up from diagnosis was 259.0 days (IQR 214.0-308.0; range 115.0-452.0). Follow-up duration was ≥6 months in 91.7% of individuals, but ≥12 months in only 3.1%.”


	[bookmark: kix.l9sfdtcbp6a0][bookmark: kix.g4z8zxba2mpp]Outcome data
	[bookmark: kix.c5jlyjaibjsy]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	12
	Figure 3, Figure 4, Figure 5, Figure 7. 
Table 2, Table 3. 
Supplementary Figure 3, Supplementary Figure 4, Supplementary Figure 5, Supplementary Figure 6, Supplementary Figure 7, Supplementary Figure 8, Supplementary Figure 9, Supplementary Figure 10, 
Supplementary Table 1, Supplementary Table 2:

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	

	[bookmark: kix.fqvxmjc9k1y9][bookmark: kix.q79a9dcgn7pf]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	
	No confounder-adjusted estimates performed. 

	
	
	(b) Report category boundaries when continuous variables were categorized
	
	The only categorisation of continuous variables relates to time variables, all of which are listed with their start and end time. No other categorisation performed. 

	
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	
	Not relevant.


[bookmark: kix.dnyb6y3f4nfg][bookmark: kix.xnvckqwx4jtx]Continued on next page 

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	
	No subgroup or sensitivity analyses performed. 

	[bookmark: kix.7rybra5yzzu2][bookmark: kix.8gpozrbqyxdx]Discussion

	[bookmark: kix.fhc1qcsrhcwp][bookmark: kix.qv96pmwlojsx]Key results
	18
	Summarise key results with reference to study objectives
	9
	See “Results”. 

	[bookmark: kix.7d9ip7rtcos9][bookmark: kix.losfyjpoc655]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	26
	“This historical timing has caveats of non-exact onsets (e.g., ‘X months/years before appointment’), and potential subjectivity of patient, clinician and collaborator reporting. Despite limitations, it provides additional patient-centric context concordant with the views obtained from patient representatives who suggested their MS symptoms may have started earlier than clinician derived onset”
“However, the retrospective design, brief non-standardised follow up post diagnosis, and the inherent limitations of routine clinical documentation remain potential sources of bias.” 

	[bookmark: kix.ghkr8knu1rfc][bookmark: kix.gwfow2db9sx8]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	26
	See “Discussion”.

	[bookmark: kix.8i28ddquvhic][bookmark: kix.urm4czitdjfc]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	27
	“Strengths of our study include the large, geographically diverse sample, with data obtained directly from clinical records with stringent quality assurance procedures. The number of centres, across different GIRFT ‘N’ designations, provides reassurance that the data does not merely reflect results from large tertiary/quaternary centres. DIMES may provide improved detail, completeness, and accuracy in its data capture compared to contemporary studies such as registries featuring optional data fields and limited quality assurance. Further, the representativeness of our sample is not constrained by the selection biases introduced by opt-in express consent.”

	[bookmark: kix.20wb2rnwcp2f][bookmark: kix.73gci99ic1l3]Other information
	

	[bookmark: kix.zl3tbeqd30s][bookmark: kix.xzg83ylo5mbc]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	74
	“Funding statement 
Nil to declare.”



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.
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