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a b s t r a c t 

Motor neuron disease (MND) is an uncommon but invariably fatal condition, with a median survival of 24–48 

months from symptom onset. Although there is no cure at the moment, early diagnosis is crucial to enable timely 

access to multidisciplinary care, and enrolment in clinical trials utilising investigational therapies. Unfortunately, 

diagnostic delays remain common, and the average delay between symptom onset and diagnosis is 12 months. 

Large numbers of specialist referrals have been suggested as a key contributor to diagnostic delays. 

We conducted a retrospective review of the medical records of patients diagnosed with MND in Lancashire 

and South Cumbria, to investigate whether large numbers of specialty referrals are a common occurrence in MND. 

Our review identified that 35% of patients with MND were seen by two or more specialties before being 

referred to neurology. This rose to 49% when patients with bulbar onset disease were considered. 9% of cases 

saw three or more specialists. There was a statistically significant correlation between the number of specialist 

referrals and delays in neurology referral. We hope our findings will increase awareness of the importance of 

early neurology referral in the diagnosis of MND and promote the use of the MND Red Flag tool as a means of 

identifying patients in need of prompt neurological evaluation. 
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Motor neuron disease (MND) is an incurable and relentlessly pro-

ressive neurodegenerative disease resulting in loss of motor neurons.

he annual incidence is approximately 2/100,000 while the prevalence

s 5–7/100,000. 1 The peak incidence occurs between 60–75 years of

ge with a male to female ratio of 1.3 to 1.5. 1 While MND is a largely

poradic illness, around 5–10% of cases are familial and tend to have a

ounger onset. 2 

MND is a heterogenous disorder; the site of onset, rate of progres-

ion, and degree of upper and lower motor neuron involvement vary

normously between individuals. Three main patterns of disease onset

ave been recognised: limb onset, commonly presenting with asymmet-

ic limb weakness; bulbar onset, presenting primarily with speech and

wallowing problems; and respiratory onset, presenting with respiratory

nsufficiency. 3 

Life expectancy in amyotrophic lateral sclerosis (ALS), the most com-

on form of MND, is 2–5 years from the onset of symptoms. In the ab-

ence of a cure, management is largely symptomatic, although treatment

ith the neuroprotective drug, Riluzole, has been shown to provide a
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odest survival benefit. 4-5 NIV, where indicated, also improves survival

nd quality of life. 6 

A worldwide research effort to develop effective treatments for MND

s underway, with a number of institutions and pharmaceutical compa-

ies being actively engaged in drug development. In 2022, the UK gov-

rnment pledged £50 million towards MND research as part of this drive,

nd this has led to the establishment of the UK MND Research Institute

UK MND RI), resulting in several collaborations between universities,

harities, and life science organisations. The UK MND RI has the vision

f ‘accelerating drug discovery from laboratory science to phase 3 clin-

cal trials, to make MND a curable condition’. 

There is emerging evidence that MND is characterised by a pre-

ymptomatic period in which neuronal loss has already started. Iden-

ifying patients at an early stage may provide opportunities to modify

he course of illness with investigational drugs. A number of clinical

rials, some aimed at developing pioneering gene therapies and disease

odifying treatments, are in the pipeline. There are already promising

esults, and Tofersen, the gene therapy for treatment of MND associ-

ted with pathogenic SOD1 gene variants, has been shown to slow dis-

ase progression, with more pronounced benefits in those starting treat-
 M6 8HD. 
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ent earlier. 7 Similarly, an ongoing phase 3 clinical trial called ATLAS

s investigating the use of Tofersen in pre-symptomatic carriers of SOD1

ene mutations. 8 This highlights the importance of early diagnosis to

nable timely genetic testing and provide access to experimental genetic

herapies. 

Early diagnosis of MND is therefore becoming increasingly impor-

ant; not only does it reduce the distress associated with diagnostic un-

ertainly and multiple investigations, but also facilitates timely enrol-

ent into the ever-expanding number of clinical trials. Timely diagnosis

ffers patients the time to come to terms with their condition, empow-

rs them to make decisions about their treatment options, and consider

dvance care planning, including financial, psychosocial and existential

spects. Similarly, early diagnosis can improve quality of care through

arly access to multidisciplinary teams, which have been demonstrated

o have a positive impact, not only on survival and quality of life but

lso on limiting unnecessary interventions and the overall cost of care. 9 

Unfortunately, diagnostic delay of around 12 months between symp-

om onset and diagnosis is a common problem. 10-13 Despite this delay

emaining stubbornly persistent, few studies have explored the reasons

or this. Large numbers of specialist referrals have been suggested as an

mportant factor. 12-13 

We investigated whether referrals to non-neurologists contributed to

elays in diagnosis for patients presenting with MND. We recorded the

umber of non-neurological specialist referrals made for patients with

ND presenting to a tertiary referral centre and whether this differed

ccording to their presenting symptoms. 

The MND Red Flag tool, taken from the resource ‘Motor Neurone

isease: a guide for GPs and primary care teams’, published by the Mo-

or Neurone Disease Association (MNDA) and the Royal College of Gen-

ral Practitioners (RCGP), is a simple diagnostic aid alerting clinicians

o the possibility of MND and the need for early neurological referral.

e believe that wider adoption of the tool could promote earlier refer-

al of patients with suspected MND, and help reduce diagnostic delays.

he data published herein is envisaged as the first part of a quality im-

rovement project seeking to promote use of the MND Red Flag tool to

xpedite neurological referral and diagnosis within our catchment area.

ethods 

We conducted a retrospective review of the electronic medical

ecords of all patients residing in Lancashire and South Cumbria who

ere diagnosed with MND over a 5-year period (2016–2021). We re-

iewed hospital correspondence, clinic letters, inpatient notes, investi-

ations, discharge summaries and electronic GP records, where accessi-

le. 

Approval for service evaluation was obtained from the Clinical Au-

it and Improvement Department, Lancashire Teachings Hospitals NHS

oundation Trust. Data regarding the date of onset, initial symptoms,

ge at onset, site of onset, date of neurology referral, date of diagnosis,

ate of death (if applicable) and syndromic diagnosis were recorded.

nformation about the number and type of non-neurological secondary

are referrals was also recorded. The outcome of such appointments in

erms of investigations and further referrals was documented. We cross-

eferenced all data between sources to ensure accuracy. 

The records for 181 cases were reviewed. The primary outcome mea-

ure was the type and number of non-neurological specialty referrals

ade prior to the diagnosis of MND. The number of investigations each

atient underwent prior to being referred to neurology and the number

f days from first presentation to neurological referral was also recorded.

The relationship between number of referrals and time to neuro-

ogical referral was analysed using the Mann–Whitney U test for non-

arametric data. The time difference between direct referral to a neu-

ologist and any number of non-neurological referrals was analysed. Pa-

ients with more than two referrals were also compared to those with

ess than two referrals. 
2

Primary outcome data was available for 103 patients (56.9%). Pa-

ients in whom primary outcome data was not available were excluded

rom the analysis. Other exclusion criteria included patients diagnosed

rivately; patients diagnosed out-of-area; patients whose neurology re-

errals were untraceable, and patients who developed MND while al-

eady under the care of a neurologist. 

esults 

atient characteristics 

A total of 55 cases were male (53.4%) and 48 were female (46.6%).

heir baseline characteristics are summarised in Table 1 . Median age

f symptom onset was 69 years; 65 years for males, and 70 years for

emales. 62 patients (60%) had limb-onset symptoms, while 39 patients

38%) had bulbar-onset disease. One patient presented with respiratory

ailure and one patient presented with cognitive symptoms ( Fig. 1 ). 

Of the limb-onset patients, 10 presented with arm weakness (16%);

4 presented with hand weakness (23%) and 28 presented with leg

eakness, altered gait, and falls (45%). Six patients presented with foot

rop (10%). Two patients presented with hemiparesis or generalised

eakness (3%). One patient presented with fasciculations (2%). 

Of 39 patients with bulbar-onset MND, 18 presented with dysarthria

46%), eight with dysphagia (21%), and 12 patients (31%) presented

ith both. One patient presented with cognitive impairment and one

atient presented with breathlessness (1%, respectively). The presenting

ymptoms for two patients were not identifiable. 

pecialist referrals in MND 

The mean number of specialty consultations prior to neurology re-

erral was 1.23 for all patients. Patients with bulbar-onset symptoms

ad a mean of 1.44 specialty consultations prior to neurology referral.

he mean figure for those with limb-onset was 1.1. The mean number

f investigations performed prior to neurology referral was 1.49 for all

atients. This rose to 1.63 for patients with bulbar-onset symptoms, but

ell to 1.27 for patients with limb-onset disease. 

19 patients (49%) with bulbar-onset disease saw two or more spe-

ialists before being referred to a neurologist ( Fig. 2 ). 15 patients (38%)

ere seen by two specialists. Three patients (8%) were seen by three

pecialists and one patient (3%) was seen by four specialists. Seven pa-

ients (18%) were referred directly to neurology while 13 (33%) were

een by one specialist prior to neurology referral. 

16 patients (26%) with limb-onset disease saw two or more special-

sts prior to neurology referral. 11 (18%) saw two specialists, two (3%)

aw three specialists, and three (5%) saw four specialists. 18 patients

29%) were referred directly to neurology while 28 patients (45%) saw

ne specialist prior to neurology referral. 

In total, 36 patients (35%) were referred to two or more specialists

rior to neurology referral. 27 patients (26%) saw two specialists, five

atients (5%) saw three specialists, and four patients (4%) saw four spe-

ialists. 25 patients were referred directly to neurology (24%), while 42

atients (41%) saw one specialist before neurology referral. 

Referral destinations for patients with bulbar and limb onset MND

re summarised in Tables 2 and 3 . ENT was the most common refer-

al destination for patients with bulbar onset MND (67% referred). This

ose to 100% when patients with isolated dysphagia were considered

 Fig. 3 ). 75% of patients with dysarthria and dysphagia were referred to

NT. 18% of patients with bulbar-onset MND were referred to stroke,

3% were referred to upper GI surgery and 8% were referred to gas-

roenterology. 20% were referred to SALT, often as a last resort. Other

estinations included elderly medicine, respiratory medicine, and the

mergency department. One patient was referred to orthopaedic surgery

ollowing two separate reviews by upper GI surgery and one by ENT.

ne patient was referred to breast surgery. 
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Table 1 

Patient demographic and clinical characteristics. 

Variable Characteristic Frequency ( N = 103) Percentage (%) 

Sex Male 55 53 

Female 48 47 

Site of onset Bulbar 39 38 

Limb 62 60 

Respiratory 1 1 

Cognitive 1 1 

Symptoms at onset Dysarthria 18 17 

Dysphagia 8 8 

Dysarthria and dysphagia 12 12 

Dyspnoea 1 1 

Arm weakness 10 10 

Fasciculations 1 1 

Foot drop 6 6 

Hand weakness 14 14 

Hemiparesis/general weakness 2 2 

Leg weakness, altered gait & falls 28 27 

Cognitive impairment 1 1 

No data 2 2 

Fig. 1. Presenting symptoms of patients in- 

cluded in the study. 

Table 2 

Bulbar onset MND - number of specialty referrals by site and symptoms at onset (percentage of patients referred to each specialty are shown in brackets). 

Specialty All bulbar onset 

( N = 39) 

Dysarthria 

( N = 18) 

Dysphagia 

( N = 8) 

Dysarthria & dysphagia 

( N = 12) 

No data 

( N = 1) 

ENT 26 (67%) 8 (44%) 8 (100%) 9 (75%) 1 (100%) 

Stroke 7 (18%) 5 (28%) 0 2 (17%) 0 

Upper GI surgery 5 (13%) 1 (6%) 3 (8%) 1 (8%) 0 

Gastroenterology 3 (8%) 0 3 (38%) 0 0 

Elderly medicine 1 (3%) 0 0 1 (8%) 0 

Emergency medicine 1 (3%) 1 (6%) 0 0 0 

Respiratory 3 (8%) 3 (17%) 0 0 0 

SALT 8 (20%) 4 (22%) 1 (13%) 2 (17%) 1 (100%) 

Breast 1 (3%) 0 0 1 (8%) 0 

Orthopaedics 1 (3%) 0 1 (13%) 0 0 

Total referrals 56 22 16 16 2 

3
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Fig. 2. Number of non-neurology specialist re- 

ferrals by site of disease onset. 

Table 3 

Limb onset MND - number of specialty referrals by site and symptoms at onset (percentage of patients referred to each specialty are shown in brackets). 

Specialty All limb onset 

( N = 62) 

Arm weakness 

(N = 10) 

Hand weakness 

( N = 14) 

Leg weakness, 

altered gait & 

falls ( N = 28) 

Foot drop ( N = 6) Hemiparesis/eneral 

weakness ( N = 2) 

Fasciculations ( N = 1) No data ( N = 1) 

Neurosurgery 13 (21%) 2 (20%) 4 (29%) 6 (21%) 1 (17%) 0 0 0 

Orthopaedics 13 (21%) 1 (10%) 4 (29%) 7 (25%) 1 (17%) 0 0 0 

Musculoskeletal 

medicine 

8 (13%) 0 5 (36%) 1 (4%) 2 (33%) 0 0 0 

Stroke 9 (15%) 4 (40%) 2 (14%) 2 (7%) 0 1 (50%) 0 0 

General 

medicine 

6 (10%) 0 1 (7%) 4 (14%) 0 0 1 (100%) 0 

Rheumatology 2 (3%) 2 (20 %) 0 0 0 0 0 0 

Elderly medicine 6 (10%) 2 (20%) 0 4 (14%) 0 0 0 0 

Emergency 

medicine 

1 (2%) 0 0 1 (4%) 0 0 0 0 

Hand surgery 1 (2%) 0 1 (7%) 0 0 0 0 0 

ENT 3 (5%) 0 0 3 (11%) 0 0 0 0 

Upper GI 

surgery 

1 (2%) 0 0 1 (4%) 0 0 0 0 

Physiotherapy 4 (6%) 1 (10%) 0 2 (7%) 1 (17%) 0 0 0 

SALT 1 (2%) 0 0 1 (4%) 0 0 0 0 

Total referrals 68 12 17 32 5 1 1 0 
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Patients with limb-onset MND were most likely to be referred to

eurosurgery and orthopaedics (21%, respectively), followed by stroke

15%), and musculoskeletal medicine (13%). Other referral destinations

ncluded general medicine, elderly medicine and rheumatology ( Fig. 4 ).

% of patients were referred to physiotherapy. Three patients (5%) were

eferred to ENT, while upper GI surgery and SALT each received one re-

erral, heralding the subsequent onset bulbar symptoms. All but one of

hese patients had previously been by neurosurgery, elderly medicine,

nd stroke with initial complaints of leg weakness. The final patient

resented with fasciculations but was referred to ENT at an early stage.

elays in neurological referral 

The mean duration from first presentation to neurology referral was

73 days ( Fig. 5 ). For patients referred directly to neurology, the wait

or neurology referral was 19 days (range 73, SD 23.7). The mean inter-

al to neurology referral for patients who saw one or two non-neurology

pecialists was 229 days (range 1,389, SD 307.48), and 212 days (range
4

19, SD 162.3), respectively. Patients who saw three specialists waited

40 days for neurology referral (range 27, SD 13.5). Data on referral

imes were only complete for one patient who saw four different special-

sts. Neurology referral in his case occurred 483 days after presentation.

atients with bulbar-onset disease waited an average of 214 days for

eurology referral after first presentation, while those with limb-onset

isease waited an average of 148 days. 

Statistical analyses revealed significant differences in the wait for

eurology referral between those referred directly and those who saw

ne specialist or more (Z score 4.79001, p -value < 0.00001). The wait

or neurology referral was also significantly shorter for patients who saw

ne specialist or less than for those who saw two specialists or more (Z

core -3.00596, p -value 0.00131). 

iscussion 

Early diagnosis of MND is becoming increasingly important. Unfor-

unately, diagnosis is often delayed, and an interval of 12 months be-
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Fig. 3. Proportion of patients with bulbar-onset MND referred to specialties other than neurology organised by presenting symptom. 

Fig. 4. Proportion of patients with limb-onset MND referred to specialties other than neurology organised by presenting symptom. 

5
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Fig. 5. Mean number of days from presenta- 

tion to neurology referral according to number 

of non-neurological specialist referrals. 
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ween first presentation and diagnosis is consistently reported in the lit-

rature. 10-13 These delays have been attributed to a number of factors,

ncluding referrals to non-neurologists. 12-13 

Our data confirm that referrals to non-neurologists are a frequent

ccurrence in MND. 75% of patients with MND were initially referred

o a non-neurologist. 35% of patients were seen by two or more special-

sts prior to neurological referral; rising to 49% for those with bulbar

nset symptoms. 9% of patients were referred to three or four different

epartments before a neurology opinion was requested. 

Patients with bulbar-onset symptoms were at particular risk of refer-

al delays. 75% of patients with dysarthria and dysphagia were referred

o ENT. This rose to 100% of patients presenting chiefly with dyspha-

ia, while 44% of patients presenting with isolated dysarthria were also

eferred to ENT. Dysarthria is a motor speech disorder, the presence

f which points towards neurological, rather than surgical pathology.

t is usually the first sign of bulbar-onset MND, with dysphagia occur-

ing later in the course of the illness. The high frequency of ENT refer-

als in patients with bulbar-onset MND indicates a lack of cognisance

mongst clinicians about MND as a potential cause of these symptoms.

ndeed, in several bulbar-onset cases, neurology referral was suggested

y speech and language therapists after other medical avenues had been

xhausted. In one notable case, a patient underwent three separate OGDs

ollowing two referrals to upper GI surgery before being referred to ENT.

he same patient was subsequently referred to orthopaedic surgery,

ndicating that the subsequent onset limb weakness in a patient with

peech and swallowing problems was insufficient to prompt considera-

ion of a neurological diagnosis. 

Similarly, several patients with limb symptoms were referred to ENT

ollowing the onset of bulbar dysfunction without the possibility of MND

eing considered. While patients presenting with limb symptoms saw

ewer non-neurologists than those with bulbar-onset disease, only 29%

ere referred directly to neurology. A total of 49% of patients were re-

erred to either orthopaedics, stroke, or musculoskeletal medicine, again

ndicating a lack of awareness that painless, progressive weakness is

ost likely to indicate neurological pathology. 

Our also shows that increased number of non-specialty neurology

eferrals is associated with greater time to neurology referral, which ex-

cerbates diagnostic delay. Statistical analysis showed that even a single

eferral to a non-neurologist leads to a significant delay in neurological
6

eferral. Subsequent non-neurology referrals lead to further significant

elays in time to neurology referral. 

onclusion 

This study demonstrates that a significant proportion of patients pre-

enting with symptoms of MND are initially referred to specialties other

han neurology, leading to delays in neurology referral. Timely referral

o neurology would not only improve the patient’s diagnostic journey,

educe distress associated with uncertainty and multiple investigations,

ut also empower patients to communicate their individual values, pref-

rences, and care priorities, including those pertinent to advance care

lanning. 

While there is no cure for MND, several promising treatments are on

he horizon. Tofersen, the first disease-modifying treatment for MND,

as already been granted marketing authorisation by the European Com-

ission and is currently being evaluated by NICE. Given the expanding

umber of investigational therapies, including experimental gene ther-

pies, early diagnosis is more crucial than ever in allowing patients to

nrol in these trials, many of which are modelled to detect treatment ef-

ects in the early stages of the illness. A significant proportion of motor

eurones are lost by the time of symptomatic presentation and earlier di-

gnosis may provide a window of opportunity to preserve the remaining

otor neurons and forestall disease progression. As a consequence, di-

gnostic delays may not only be associated with limited/delayed access

o multidisciplinary care and reduced quality of life, 9 but also hinder

esearch and the promise of potentially effective treatments for MND.

ND is a relentlessly progression condition, and as the Tofersen data

emonstrates, the earlier treatment can be started, the better. 

The MND Red Flag tool presented in ‘Motor Neurone Disease: a guide

or GPs and primary care teams’ by the MNDA and RCGP is a simple aide

emoir to help prompt primary care physicians to consider MND as a

ossible diagnosis, with the aim of securing early neurological referral

nd reducing diagnostic delays. We hope this paper will draw attention

o the issue of diagnostic delays in MND and raise awareness of the

alue of the MND association Red Flag tool in identifying patients in

eed of urgent neurological referral. The data will also form the basis

f a focused approach to promote awareness of the MND Reg Flag tool,

ncluding through educational sessions, in our catchment area. 
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