
ORIGINAL RESEARCH Clinical Medicine 2017 Vol 17, No 2: 114–20

114 © Royal College of Physicians 2017. All rights reserved.

 Authors:    A academic neurology FY2, Brighton and Sussex 

University Hospitals NHS Trust, Brighton, UK   ;    B academic stroke FY2, 

Brighton and Sussex University Hospitals NHS Trust, Brighton, UK   ; 

   C consultant in neurology, Brighton and Sussex University Hospitals 

NHS Trust, Brighton, UK  ;    D consultant in acute medicine, Brighton 

and Sussex University Hospitals NHS Trust, Brighton, UK   

 Authors:      Sophie     Binks  ,    A           Anna     Nagy  ,    B         Jeban     Ganesalingam    C      and    Abarna     Ratnarajah    D   

                    Neurological emergencies represent 15–25% of the medical 
take, second only to cardiac and respiratory cases. However, 
the UK’s number of neurologists is lower than that of other 
developed nations. This quality improvement project aimed to 
develop a guideline to optimise acute headache management 
by non-specialists, informed by the findings of a survey and 
audit of doctors’ knowledge and practice. In total, 62 doctors 
responded to our survey. 53/56 (94.6%) agreed a guideline 
would be useful. Knowledge of some important causes of 
headache was high, but was lower for others, including 
cerebral venous sinus thrombosis and cervical artery dissection. 
A consultant neurologist deemed 14/27 (51.9%) of acute 
headache presentations audited pre-guidelines to have had 
appropriate management. After guideline launch, a re-audit 
demonstrated this proportion was 18/22 (81.8%) (p=0.04). We 
conclude the investigation and management of acute headache 
requires optimisation and a guideline may help to achieve this .   

 KEYWORDS  :   Acute medicine  ,   guideline  ,   headache  ,   lumbar puncture  , 

  thunderclap       

  Introduction 

 Neurological emergencies are the third leading trigger of acute 
medical presentations on call, representing 15–25% of the 
medical take. This is second only to cardiac and respiratory 
cases.  1   Headaches account for a significant proportion within 
neurological emergencies .  2,3   

 The UK’s ratio of neurologists of 1:90,000 is less than that of 
other European countries.  4   Combined with a high frequency 
of neurological presentations on the acute take, this means 
many patients do not receive a neurology opinion. In one 
study, 66% of acute take patients with a central nervous system 
presentation did not receive neurology review. Considering 
headache or seizure patients among this 66%, it was deemed 
40% would have benefited from neurology input.  2   A rapid 
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              The assessment of headaches on the acute medical unit: 
is it adequate and how could it be improved?   

access neurology service and headache guideline were 
developed in response to this identified issue.  2   

 The management of acute headache is complex; for example, in 
a patient presenting with thunderclap headache, the differential 
is not limited to subarachnoid haemorrhage (SAH). Many other 
serious aetiologies, including cervical artery dissection, posterior 
reversible encephalopathy syndrome (PRES), reversible cerebral 
vasoconstriction (RCVS), cerebral venous sinus thrombosis 
(CVST), pituitary apoplexy and temporal arteritis, are not 
excluded by computerised tomography (CT) head and lumbar 
puncture (LP) alone.  5,6   Accessible guidelines can support doctors 
to make consistent, safe decisions and may ensure less familiar 
causes are at least considered. The management of common 
conditions such as migraines can also be challenging but is 
important for patient welfare and long-term disease trajectory.  7   

 Brighton and Sussex University Hospitals NHS Trust (BSUH) 
provides general and tertiary neurosciences services to Brighton 
and parts of Sussex.  8   This quality improvement project sought 
to develop an easy to follow, practical headache guideline for 
doctors of all grades. Before launch, we performed a survey 
of the trust’s doctors to assess knowledge of acute headache 
management and the need for a guideline. An audit of headache 
management evaluated pre-survey clinical practice, including 
areas for improvement. This was followed by a re-audit to assess 
guideline impact after its introduction.  

  Methods 

  The survey 

 We developed a 10-item questionnaire with both free text and 
Likert scale questions to assess doctors’ knowledge of causes 
and management of acute headache ( Box 1 ). The survey was 
piloted in print with two doctors; following this pilot, a link 
to the survey (SurveyMonkey) was emailed to doctors of 
all grades, from foundation year 1 (FY1) to consultant. The 
survey was anonymous and remained open for 2 weeks from 
24 April–5 May 2015 inclusive. Email and personal reminders 
were made to encourage a good response rate.     

  The audit 

 A list of all patients discharged from BSUH with a diagnosis 
of headache between 1 and 15 March 2015 inclusive was 
obtained from medical coding. Of the 34 cases identified, three 
paediatric patients and four re-admissions were excluded, 
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leaving 27 eligible admissions. Information on presentation, 
investigations performed and initial and outcome diagnoses 
was collected from their discharge summaries by an academic 
FY2 doctor (SB) and reviewed by a consultant neurologist (JG) 
to assess the appropriateness of case management.  

  The guideline 

 The guideline was co-authored by an academic neurology 
FY2 doctor (SB) and an acute medical consultant (AR) using 
appropriate references (Fig  1 ).  5,6,9–18   One previously published local 
guideline  12   was consulted although such documents are not easily 
accessible, being frequently only available via hospital intranet 

sites. The BSUH guideline covers causes of acute primary and 
secondary headache presenting to the acute medical unit, except 
idiopathic intracranial hypertension, which has its own guideline.  

 The draft guideline was reviewed by consultants from acute 
medicine, neurology and stroke before launch and presented 
to the trust Grand Rounds in July 2015. It was approved by the 
hospital drugs and therapeutics committee in November 2015 
and incorporated into the trust’s handbook of protocols on 
acute conditions for junior doctors. This is available via both 
the local intranet and on the MicroGuide TM  platform, which 
may be downloaded to a mobile phone, further increasing 
accessibility. Awareness of the guideline was promoted through 
email and word of mouth.  

 Box 1.      Survey  questions prior to launch of headache guidelines   

 1. What grade are you? 
  FY1 / FY2 / CMT / GPVTS / speciality grade / registrar / consultant / other

 2.  In a typical week, how many patients do you see presenting with acute headache? 

 0 / 1–2 / 3–4 / 5–6 / 7–8 / >9

 3.  Which of the following do you routinely examine in patients presenting with acute headache? 

  Neck stiffness / temporal arteries / fundi / thorough cranial nerve exam / upper & lower limb power / upper & lower limb sensation / 

reflexes / plantars / carotid bruits / mental status, eg AMT or similar / rash / lymphadenopathy

 Comments: (free text field)

 4.  What features in the history/examination would prompt you to organise neuro-imaging for a patient with an acute 
headache? Please list any you would routinely ask about/elicit. 

 5.  On a scale of 0–5, how confident do you feel in RECOGNISING the following presentations of headache?  (0 = not aware of 

condition, 1 = not at all confident, 2 = not confident, 3 = neutral, 4 = quite confident, 5 = very confident).

  Subarachnoid haemorrhage / haemorrhagic stroke / pituitary apoplexy / posterior reversible encephalopathy syndrome (PRES) / cervical 

artery dissection / cerebral venous sinus thrombosis / reversible cerebral vasoconstriction (RCVS) / encephalitis / meningitis / acute 

exacerbation migraine / acute exacerbation cluster headache / carbon monoxide poisoning / acute glaucoma / temporal arteritis

 6.  On a scale of 0–5, how confident do you feel in the initial MANAGEMENT of the following causes of headache?  

(0 = no knowledge, 1 = not at all confident 2 = not confident 3 = neutral 4 = quite confident 5 = very confident).

 Options the same as for question 5.

 7.  Please indicate your experience in managing these causes of headache.  (Never seen a case / seen at least one case or suspected 

case / seen several cases or suspected cases / managed several cases of this condition).

 Options the same as for question 5.

 8.  Would you find a trust acute headache guideline useful? 

 Yes / No / Useful for junior colleagues

 Comments: (free text field)

 9.  If you are a senior grade (registrar/consultant), please indicate how you think junior knowledge/clerking of headache 
compares to the following presentations  (not as good / about the same / better / much better).

  Acute coronary syndromes / acute LVF / acute exacerbation of asthma / acute exacerbation of COPD / pneumonia / sepsis / 

pulmonary embolism / GI bleed / diabetic ketoacidosis / acute kidney injury / seizure

 10.  Case vignette: a 30-year-old lady presents with severe headache which reached maximum intensity within seconds. She is 
usually fit and well with normal BMI, has no relevant family history and her only medication is the oral contraceptive pill. Blood 
tests (FBC, U&E, LFTs, CRP, ESR, INR) and CT brain is normal and her LP results are as follows: 
 • Opening pressure 27 cm H2O 

 • WCC 3, no organisms seen 

 • Protein 530 mg/L 

 • CSF glucose 4 mmol (paired plasma 6.1 mmol) 
 • No xanthochromia. No evidence to support SAH 

 What is the next appropriate stage in management?
  Discharge as SAH has been excluded / Keep under investigation for an alternative cause of headache / Discharge with OPD referral to neurology

   AMT = abbreviated mental test; BMI = body mass index; CMT = core medical trainee;  COPD = chronic obstructive pulmonary disease; CRP = C-reactive protein; CSF = cerebrospinal 

fluid; CT = computerised tomography; ESR = erythrocyte sedimentation rate; FBC = full blood count; FY1 = foundation year 1; FY2 = foundation year 2; GI = gastrointestinal; GPVTS = 

General Practice Vocational Training Scheme; INR = international normalised ratio; LFT = liver function test; LP = lumbar puncture; LVF = left ventricular function; SAH = subarachnoid 

haemorrhage; U&E = urea and electrolytes; WCC = white cell count   
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  The re-audit 

 Case finding was carried out using similar methodology to 
the original audit by an academic neurology FY2 doctor (AN) 
covering the period 4–17 July 2016, inclusive. 31 cases of headache 
were identified; three paediatric patients and three admitted 
under specialties without being seen by acute medicine were 
excluded, while further information on two of the cases was not 
available. On further review, one case had self-discharged and 
was excluded from analysis of case management, leaving 22 cases.   

  Results of the survey 

  Questions 1 and 2: respondent profi le and frequency of 
seeing headache patients 

 62 doctors participated in the survey, of whom 56 completed 
all questions. Respondents consisted of six consultants (10%), 
16 registrars (26%), 11 core medical trainees (18%), 11 FY2 

doctors (18%), 16 FY1 doctors (26%) and two doctors from 
specialty or research grades (2%). 

 Headache was identified as a frequent clinical presentation. 
Of all 62 respondents, 32 (51.6%) stated they saw, on average, 
1–2 patients with headache per week, 14 (22.6%) replied they 
saw 3–4 per week, three (4.8%) saw 5–6 cases per week and two 
(3.2%) estimated they saw more than nine individuals with 
headache per week.  

  Question 3: clinical examination 

 Doctors were asked which elements of a neurological exam they 
would perform on a patient presenting with acute headache. 
Almost all of the 62 doctors indicated they would interrogate 
neck stiffness (98.4%) and upper and lower limb power (93.5%). 
Most would look for rash (87.1%), complete a thorough cranial 
nerve assessment (83.9%), examine sensation (79%) and test 
plantars and reflexes (77.4%). Only 40.3% agreed they would do 

Red flags for neuro-imaging – CT head
(MRI if pregnant)

+ contrast if SOL suspected: SSNOOP
Secondary risk factors: malignancy/HIV (think SOL 
or opportunis�c infec�on), pregnancy
Systemic features: febrile, altered mental state 
(encephali�s), s�ff neck, photophobia, vomi�ng, 
personality change
Neurological signs: cranial nerve palsy, 
papilloedema, focal weakness or abnormal 
neurological symptoms, eg seizures (80% low 
grade glioma p/w seizure)
Onset sudden – thunderclap headache (�me to 
peak intensity seconds to minutes in SAH)
Other associated features, eg worse with 
straining, postural effect, wakes from sleep, 
trauma
Previous headaches become worse, eg more 
frequent/change in character

Papilloedema? Perform urgent CT and discuss 
with neurology
BP>180/120 mmHg → malignant HTN 
guidelines

'Red flag' causes of acute headache without 
neuro-imaging indica�ons:

Headache+SOB+housing risk factors: think CO 
poisoning. ABG/VBG shows COHb>4% 
non-smoker, >10% smoker
Red eye, visual haloes: think acute glaucoma, 
make urgent ophthalmology referral
Jaw claudica�on, scalp/temporal artery 
tenderness, aged 50+: think temporal 
arteri�s, do ESR (usually >50) and CRP.
60 mg OD prednisolone stat + PPI cover.
75 mg OD aspirin, bone protec�on. If visual 
symptoms/abnormal fundoscopy → urgent 
eye hospital review. To book TA biopsy ×3832

Pa�ent presents with headache

History: �me to peak intensity, visual symptoms, recent neck trauma,
PMH, personality change or altered mental state, seizure, features of
increased ICP, illicit drug use

SOL on CT: d/w neurosurgery and oncology, consider dexamethasone
8 mg BD, addi�onal imaging (CT CAP), may need to stop an�-platelet
(risk of haemorrhagic transforma�on), an�-epilep�cs

Ini�al inves�ga�ons: blood tests – FBC, U&E, Mg, TFTs, LFTs, bone
profile, glucose (paired if LP), INR (pre-LP), CRP and ESR (increased in
>90% TA). ECG (may be abnormal in SAH), urinalysis (?vasculi�s),
pregnancy test in women of chilldbearing poten�al

No SOL on CT

Exclude SAH
Risk factors: FH aneurysms or PCKD
CT asap + LP a�er 12 hours for
xanthochromia (protect from light).
D/w neurosurgeons if posi�ve.
Record opening pressure (OP)
Differen�als: stroke (headache 
occurs in c50% of haemorrhagic
stroke – will be seen on CT), pituitary
apoplexy (abnormal electrolytes and
TFTs), posterior reversible
encephalopathy syndrome - PRES
(headache, seizures, visual
disturbance, risk with high BP,
pregnancy, immunosuppressant
drugs – do MRI)
Discuss with neurology – may need
vascular imaging/MRI if CT and LP
NAD (if symptoms resolved, as OPD)

Thunderclap headache?
No secondary cause iden�fied,
pa�ent with underlying primary
headache disorder + not tolera�ng
oral intake
Migraine: diclofenac suppositories
100 mg and parenteral an�-eme�cs
(beneficial even if not nauseous),
rehydra�on, neuro review for
ongoing management
Migraine may worsen in first
trimester, paracetamol
± an�-eme�cs
Cluster: 100% oxygen (15 L via
non-rebreathe mask), s/c
sumatriptan 6 mg
If do not se�le, consider course of
steroids (d/w neurology) and
star�ng verapamil for prophylaxis
– ensure ECG first for QTc
Primary headache not responding
at 24 hours, d/w neuro (via PRH
switch)

Primary headaches in AMU
If triad of altered mental state,
headache and fever, must exclude
meningi�s/encephali�s
Take a travel/vaccina�on history
Management: LP, IV aciclovir
10 mg/kg TDS (NB: renal dosing).
Aim both <6 hours, MRI <24 hours
(more sensi�ve>CT – look for
abnormal signal in temporal lobe;
CT may show petechial
haemorrhages in this region)
Consider saved serum/CSF samples
For meningi�s (headache,
photophobia, rash, neck s�ffness)
see trust meningi�s guidelines
All suspected meningi�s/
encephali�s pa�ents should have
an HIV test

Altered mental state, fever?
Think of cerebral venous sinus
thrombosis
Risk factors: COC, peripartum (75%
of cases; increased risk if C-sec�on
or trauma�c delivery), IBD,
dehydra�on
Signs: sub-acute to acute onset,
may present with just headache and
normal exam. Increased OP on LP
Imaging: CT normal in 25%. Do
CT/CTV (if non-pregnant) or
MRI/MRV 
Treatment: heparin, fluids, 
consider prophylac�c AEDs 
If pregnant consider pre-eclampsia;
pregnancy also increases risk of
stroke, PRES and reversible cerebral
vasoconstric�on (RCVS)

Pregnancy, peripartum, COC?
Think caro�d or vertebral artery
dissec�on – 80% have a headache
Risk factors: neck injury, recent
infec�on, HTN, migraine, young
pa�ents
Signs: may be stu�ering onset of
symptoms. Horner's in caro�d
dissec�on, posterior fassa signs in
vertebral disease
Imaging: MRI+DWI/MRA intracranial
and extracranial + T2 fat sat. If MRI
delay – CT/CTA (aor�c arch up)
Treatment: 300 mg aspirin for
14/7 + 30 mg lansoprazole OD, then
75 mg clopidogrel OD
If stroke secondary to dissec�on,
�me of onset known and no CIs,
may be able to thrombolyse – put
out a stroke call

Neck pain/trauma?

Examina�on: full neurological to include fundi, plantars, caro�d bruits,
neck s�ffness, temporal artery tenderness, examine for rash. Check BP
and temperature

 Fig 1.      Brighton and Sussex University Hospitals NHS Trust acute headache guideline .     ABG = arterial blood gas; AED = enti-epileptic drug; AMU = acute 

medical unit; BP = blood pressure; C-section = caesarean section; CAP = chest abdomen pelvis; CI = contraindication; CO = carbon monoxide; COC = combined 

oral contraceptive pill; CRP = C-reactive protein; CSF = cerebrospinal fl uid; CT = computerised tomography; CTA = computerised tomography angiography; 

CTV = computerised tomography venogram; d/w = discuss with; DWI = diffusion-weighted imaging; ECG = electrocardiogram; ESR = erythrocyte sedimentation 

rate; FBC = full blood count; FH = family history; HTN = hypertension; IBD = infl ammatory bowel disease; ICP = intracranial pressure; INR = international 

normalised ratio; IV = intravenous; LFT = liver function test; LP = lumbar puncture; Mg = magnesium; MRI = magnetic resonance imaging; MRA = magnetic 

resonance angiography; MRV = magnetic resonance venogram; NAD = nothing abnormal detected; OD = once daily; OP = opening pressure; OPD = outpatient 

department; PCKD = polycystic kidney disease; PMH = past medical history; PPI = proton pump inhibitor; PRH = Princess Royal Hospital; s/c = subcutaneous; 

SAH = subarachnoid haemorrhage; SOB = shortness of breath; SOL = space-occupying lesion; TA = temporal arteritis; TDS = three times a day; TFT = thyroid 

function test; U&E = urea and electrolytes; VBG = venous blood gas   
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fundoscopy, with free text comments suggesting that difficulty 
in accessing equipment was a key factor.  

  Questions 5 and 6: recognition and management of 
causes of acute headache 

 For these questions, participants ranked their confidence in 
their recognition and initial management of a variety of causes 
of headache on a scale of 0–5, where 0 was equivalent to no 
knowledge and 5 to high levels of knowledge. Mean scores 
of 4–5 represent good confidence levels whereas scores of 
<3 indicate a lack of confidence. 

 Confidence was high in some conditions, for example 
mean scores of 4 and above were obtained for recognition of 
meningitis, SAH, acute migraine and encephalitis and for initial 
management of meningitis, temporal arteritis, encephalitis 
and SAH. However, confidence for other conditions was lower 
including CVST, cervical artery dissection, carbon monoxide 
poisoning and acute glaucoma. It is worth noting that incidence 
rates of cervical artery dissection (2.6–3/100,000)  16   and CVST 
(1.3/100,000),  6   two conditions where confidence was low, exceed 
that of herpes simplex encephalitis (1/250,000–500,000).  19   

 Confidence levels were not only decreased among juniors 
but other grades too. Taking the three pathophysiologies that 
ranked lowest for confidence in recognition and management, 
33% (5/15) of registrars selected a score of 0–2 for recognition 
of pituitary apoplexy and 60% (9/15) for both RCVS and 
PRES. When considering initial management, 40% (6/15) of 
registrars selected a score of 0–2 for pituitary apoplexy, while 
8/15 (53.3%) chose one of these scores for PRES or RCVS. 
Some consultants were also not confident in the recognition or 
management of either PRES or RCVS.  

  Question 7: experience in managing different causes of 
headache 

 When questioned on their experience of managing different causes 
of acute headache, participant responses reflected the answers 
given to the previous two questions. The three conditions in which 
doctors had the least experience were RCVS (80.4% never having 
seen a case), PRES (76.8% never having seen a case) and pituitary 
apoplexy (62.5% never having seen a case). More than half had 
never seen a case of cervical artery dissection, acute glaucoma and 
carbon monoxide poisoning. Again, this was not confined merely 
to junior grades: of 15 registrars, 11 (73.3%) had never (to their 
knowledge) seen a case of RCVS, 10 (66.7%) of PRES, six (40%) 
of acute glaucoma and four (26.7%) of pituitary apoplexy, cervical 
artery dissection or carbon monoxide poisoning (Fig  2A ).   

  Question 8: need for a headache guideline 

 53/56 (94.6%) of respondents indicated they would find a 
headache guideline useful.  

  Questions 9 and 10: estimation of juniors’ knowledge 
of headache management compared with other acute 
presentations and answers to a clinical scenario 

 Consultants and registrars were asked to rate junior doctors’ 
knowledge of headache compared with other acute pathologies 
(Fig  2B ). Eleven (50%) or more of the 22 doctors who answered 
this question thought headache knowledge was ‘not as good’ 

as the other causes listed, with the exception of acute kidney 
injury, where 10 (45.5%) thought knowledge was not as 
good as for headache, and seizure, where this percentage was 
22.7% (five respondents). Overall, junior doctor knowledge of 
headache was not rated as ‘much better’ or ‘better’ than any 
other of the presentations listed. 

 The ‘correct’ answer to the clinical scenario of question 10 
( Box 1 ) was to keep the patient in for further investigation, as 
CVST would need to be excluded in a female patient on the oral 
contraceptive pill with a raised opening pressure and protein on 
LP. More than three-quarters (77%, 43/56) chose this option, 
but nevertheless 12 individuals would have elected to discharge 
this patient with outpatient neurology follow-up.   

  Results of the audit 

 The age of patients presenting with headache within the audit 
period ranged from 18–91 years. Of these, 19 (70%) were female 
and eight (30%) male. Overall, 12 patients (44.4%) underwent LP, 
23 (85.2%) had a CT head, eight (29.6%) had magnetic resonance 
imaging (MRI) and six (22.2%) some form of angiography, 
either CT or MRI. On review by a consultant neurologist, 51.9% 
(14/27) were deemed to have been appropriately investigated 
and managed. Examples of inappropriate management included 
unnecessary investigations and, in other cases, the appropriate 
imaging modality not being selected.  

  Results of the re-audit 

 Patient age in the re-audit ranged from 17–83 years. Of these, 
13 (56.5%) were female and 10 (43.5%) male. The management 
of 22 patients was analysed. Six patients (27.2%) underwent LP, 17 
(77.3%) had a CT head and two (9%) had MRI or angiography. 
On review by a consultant neurologist, 81.8% (18/22) were 
deemed appropriately investigated. Compared with the pre-
launch audit, this difference was significant (Fisher’s exact test, 
p=0.04). The decrease in imaging studies was non-significant. 

 A list of outcome diagnoses for the audit and re-audit can 
be found in Table  1 . The leading discharge diagnoses were 
migraine (10/49, 20%), followed by primary headache, 
unspecified (8/49, 16%) and viral illness (5/49, 10%).   

  Discussion 

 This study has revealed several positive findings. Most doctors 
felt confident managing certain life-threatening conditions 
such as meningitis, encephalitis, SAH and haemorrhagic stroke. 
Most would also carry out a thorough assessment of a headache 
patient. However, it has also has highlighted several serious 
conditions where the management could be improved. 

 Firstly, a minority of doctors would perform fundoscopy 
(40.3%). Free text answers suggested difficulty in accessing 
equipment played a role, but it is also possible that technical 
ability is another factor.  20   Secondly, confidence in managing 
conditions such as cervical artery dissection, CVST, RCVS, 
PRES, glaucoma and carbon monoxide poisoning was poor. 
This was demonstrated in the questionnaire (question 10) 
where nearly a quarter of doctors might miss a CVST. 

 In addition to survey evidence of potentially unrecognised 
CVST, the pre-launch audit identified patient management 
could be improved in around 50% of cases. No cause for 
headache was stated in a significant minority (8/49, 16%) of 
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audit and re-audit patients, which may reflect difficulty in 
reaching a diagnosis. Neurology input may have been beneficial 
in these cases. It was not possible to assess from the records we 
consulted why neurology input remained low, at around 22% 
in both case series, especially as BSUH provides a same or next-
day neurology consult service on weekdays, with telephone 
coverage at the weekend. This is in line with the Association of 
British Neurologists recommendation that daily neurological 
review is made available even if this is by telemedicine.  21   

 Appropriate headache management increased significantly 
(p=0.04) from 51.9% (14/27) before the launch of the guideline, 
to 81.8% (18/22) in the post-guideline audit. Since the number 
of cases that had specialist neurology input in both audits was 
almost identical (22.2% (6/27) in the audit and 22.7% (5/22) in 
the re-audit), it is possible the guideline directly influenced this 
improvement. However, our sample size is small and the re-audit 
was preceded by a period of concerted awareness raising. Further 

re-audit would be required to ascertain whether sustained 
improvement in headache management can be achieved. 

 The guideline aim is to improve patient care through timely 
and well-targeted investigations. Enhancing acute neurological 
services through availability of specialist review would be 
expensive and potentially challenging, with the available 
numbers of neurologists still not reaching the Royal College 
of Physicians’ recommendation of 1:69,500 of population.  22   
Countries, like Canada, that provide a daily acute neurology 
consult model to see all neurological admissions have a greater 
ratio of neurologists to populace, reported at 1:33,000 head 
of population in Canada for 2014.  23   Moreover, the  Shape of 
Training  review, if implemented, could affect numbers of higher 
specialty trainees in neurology.  24   

 Junior doctors’ headache knowledge was deemed poorer 
than almost any other acute medical presentation listed, and 
only for seizure – another neurological emergency – was it 

 Fig 2.      Junior doctors’ experience 
and knowledge of different 
causes of acute headache. A 

– experience in management of 

causes of acute headache (n=56); 

B – junior doctors’ knowledge of 

headache compared with other 

acute presentations, estimated by 

senior doctor grades (n=22 ).  

Meningi�s

Respondents (%)

Never seen a case

3.6 14.3 37.5 44.6

Acute exacerba�on migraine 3.6 12.5 32.1 51.8

Subarachnoid haemorrhage 7.1 17.9 35.7 39.3

Haemorrhagic stroke 7.1 21.4 32.1 39.3

Encephali�s 7.1 17.9 39.3 35.7

Temporal arteri�s 12.5 23.2 41.1 23.2

Acute exacerba�on
cluster headache 19.6 28.6 33.9 17.9

Cerebral venous sinus
thrombosis 35.7 32.1 16.1 16.1

Carbon monoxide poisoning 53.6 32.1 8.9 5.4

Acute glaucoma 57.1 30.4 8.9 3.6

Cervical artery dissec�on 58.9 17.9 7.1 16.1

Pituitary apoplexy 62.5 25.0 10.7 1.8

Posterior reversible
encephalopathy syndrome 76.8 16.1 5.4 1.8

Reversible cerebral
vasoconstric�on
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80.4 14.3 5.4

Seen at least one case Seen several cases Managed several cases
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e 
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ta
�o

n

Response (%)

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

Not as good

Seizure 22.7 68.2 4.5 4.5

Acute kidney injury 45.5 45.5 4.5 4.5

Diabe�c ketoacidosis 50.0 36.4 4.5 9.1

Gastrointes�nal bleed 59.1 27.3 9.1 4.5

Acute exacerba�on of asthma 59.1 31.8 9.1

Pneumonia 59.1 31.8 9.1

Acute coronary syndromes 63.6 27.3 9.1

Acute exacerba�on of COPD 63.6 27.3 9.1

Acute le� ventricular failure 63.6 27.3 4.5

About the same Be�er Much be�er

4.5

Sepsis 63.6 27.3 4.54.5

Pulmonary embolism 68.2 22.7 4.54.5B

A
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 Table 1.       Outcome diagnoses of 49  cases of acute 
headache   

Diagnosis Number 
of audit 
patients 

Number 
of re-audit 
patients 

Proportion of 
all patients 
(%) 

 Primary headache 
disorders 

Headache unspecified 4 4 16%

Migraine 6 4 20%

Tension headache 2 2 8%

 Secondary causes of 
headache 

Bacterial meningitis 1 0 2%

Brain metastases 0 1 2%

Cervicogenic or 

musculoskeletal 

headache

1 1 4%

Confirmed SAH 1 0 2%

Drug related 2 0 4%

Hyperglycaemia 0 1 2%

Hypertensive 2 0 4%

Inner ear pathology 0 1 2%

Possible IIH 0 1 2%

Post-viral headache with 

postural hypotension

0 1 2%

Post-lumbar puncture 

headache

0 1 2%

SAH excluded* 2 0 4%

Sarcoid 0 1 2%

Temporal arteritis 4 0 8%

Transient ischaemic 

attack

2 0 4%

Viral illness 2 3 10%

Viral meningitis 0 2 4%

 Total 29 23 -

*One patient discharged and SAH excluded on subsequent 

re-admission. One patient xanthochromia positive, but all 

imaging negative.

Two audit and one re-audit patient had dual pathology headache. 

IIH = idiopathic intracranial hypertension; SAH = subarachnoid 

haemorrhage

judged similar. Confidence gaps existed even at senior level. 
Our results support the case not only for use of a guideline in 
acute headache management, but also for increased medical 
education on this topic, including medical school, junior doctor 
and other postgraduate teaching.  

  Strengths and weaknesses of this study 

 This project was carried out within a single trust and thus 
reflects local strengths and weaknesses. For example, Brighton 

has one of the highest prevalences of HIV in the UK,  25   which 
may account for the good levels of confidence in dealing with 
infectious causes of headache. The small number of consultant 
responses (six) means the survey is subject to responder bias 
and these figures should not be over-interpreted. Since total 
number of replies when broken down by each grade was also 
relatively small, care should be taken when interpreting survey 
findings for subgroups of responders. Unfortunately, no GP 
trainees responded to the questionnaire, which is disappointing 
as headache is an important neurological presentation in 
primary care.  26   The sample sizes of the audit and re-audit were 
both small, gathered a limited set of data and consultant review 
was not blinded to pre- or post-guideline status. 

 Strengths include the assessment of an important 
clinical topic through different methods, which can help 
counterbalance weaknesses in either one technique. A variety 
of doctors answered our questionnaire and highlighted some 
important deficits in headache management. We achieved near-
unanimous support for a guideline and measured a positive 
impact through re-audit.  

  Summary and implications 

 Patients with neurological problems, including those with 
headache, are common on the acute take, but access to 
neurological expertise is hampered by the relatively low provision 
of neurologists in the UK.  4   Our survey of doctors showed 
room for improvement in knowledge and confidence in some 
acute headache presentations. A guideline, created with input 
from relevant specialties, is one method to address this. Other 
strategies include undergraduate and postgraduate teaching, 
focusing on topics where confidence was shown to be low and, in 
the longer term, appropriate specialist workforce planning. ■  
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