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ABSTRACT

Objectives: Primary: describe characteristics of adults aged >65 attending the Emergency Department
(ED) at one major trauma center. Secondary: examine co-morbidities and complications; identify use of
anticoagulant/antiplatelet medication among older adults presenting with Head Injury (HI); assess clinical
management against UK guidelines.

Methods: All ED admissions were screened prospectively to identify Hl using case notes, hospital records
and Trauma Audit Research Network data. Data were collected on demographics, cause and severity of
injury, co-morbidities, anticoagulation/antiplatelet use, diagnostic imaging and discharge outcomes.
Results: Over 12 months, 697 patients aged >65 years attended the ED for Hl, representing over a quarter
of adult ED attendances for HI. Mean age was 78.5 years (range 65-106), 395 (56.7%) were female. Most Hls
were mild (93.5%) and 86% caused by falls. Three-quarters were discharged without hospital admission.
Most had a preexisting medical condition andtaking medications prior to HI. Of these 116 were taking
anticoagulants/antiplatelets but only 37 (31.9%) received a head CT scan. Half the patients were given
a written HI information sheet at ED discharge.

Conclusions: Care of Hl in older adults is challenging due to comorbidities. Practising evidence-based
clinical management and following guidelines is important, but strict adherence is not common practice.
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Introduction

Emergency Departments are under ever increasing pressure
and the UK’s aging population means that a growing propor-
tion of admissions are by patients aged 265. In 2012-2013
there were 17.8 million Emergency Department (ED) atten-
dances in England with 3.49 million (19.6%) of these atten-
dances made by patients aged 265 (1). By 2019-20 these figures
had risen to 21.99 million ED attendances with 22% of them
(4.8 million) by patients aged 265 (2). A&E attendances are
consistently twice as high for people living in the most deprived
areas as in the least deprived (2). Head injury is among the top
ten primary diagnoses presenting at English EDs across all age
groups (2).

Approximately 95% of patients attending the ED with head
trauma will have minor or mild head injuries and it is impor-
tant to identify the small number who are at risk of serious
acute intracranial complications (3).

Previous studies have found that patients aged 265 are at
higher risk of poor outcomes after head injury, even when the
mechanism of injury is of low severity (4-6). This can in part
be attributed to a variety of physiological factors, such as
preexisting chronic conditions, increased rates of cerebrovas-
cular atherosclerosis and cerebral atrophy. Older patients are
also more likely to have other medical conditions which can
complicate recovery and extend hospital stay (7). Older
patients are also at risk of higher mortality and morbidity

after head injury (4), have more complications, and be less
likely to receive neurosurgical care than younger patients
(5,8). Age over 65 is also an independent risk factor for post-
traumatic intracranial injury (6,9).

Patients taking anticoagulants are at particular risk of intra-
cranial hemorrhage (9-13). The UK National Institute for
Health and Care Excellence (NICE) estimates that annually
2.4% of the adult population of England are taking anticoagu-
lation therapy, most commonly warfarin, and the majority of
these patients are elderly (14). NICE also provides guidance for
early management of head injury in adults and children includ-
ing advice on when a CT head scan should be performed
(Clinical Guideline issued 2014 and updated online June 2017
and again in October 2019) (15,16). The 2017 update made
particular reference to anticoagulant therapy and the timing of
CT head scans. The 2019 update made it clear that the advice
relates to all anticoagulants, not only warfarin. They advise that
patients who have sustained a head injury and are having
anticoagulant treatment should have a CT head scan within
eight hours of the injury, even if there are no other indications
for a CT head scan. Also that a provisional written radiology
report should be made available within one hour of the scan
being performed. Similarly, the Scottish Intercollegiate
Guidelines Network (SIGN) advises that any patients with
a history of coagulopathy (e.g. warfarin use) should receive
a CT head scan within eight hours irrespective of clinical
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features, and patients with history of coagulopathy and loss of
consciousness or other neurological feature should have an
immediate CT head scan (17).

In an attempt to provide evidence to inform the manage-
ment of anticoagulated patients after head injury, a large UK
multi-center observational study (AHEAD study) examined
hospital records of 3534 patients aged 18 to 101 years who
had sustained HI and were taking warfarin (18). The study
concluded that warfarinised patients with at least one neuro-
logical symptom, such as headache or loss of consciousness
after HI, were at greater risk of adverse outcome than those
with GCS = 15 and no symptoms. Additionally, that risk is
increased the lower the GCS and higher the number of neuro-
logical symptoms.

NICE and SIGN guidelines for the management of head
injury also advise that at discharge from the ED all patients
with HI should receive a written advice sheet to aid recovery
which also provides a list of signs and symptoms that should
trigger a return to the ED for further investigation.

Studies of the incidence of head injury typically use diag-
nostic coding to identify cases, however, this results in incom-
plete ascertainment (19,20). For example, in the UK in 2018
only 45% of all attendances at A&E had a valid diagnosis code
(21). The use of hospital-coded records therefore significantly
under-estimates the actual number of head injury presenta-
tions. In a study of ED presentations by children with head
injury, based on searches of individual casualty cards, Hawley
et al (2013) found 38% more cases of head injury than hospital
records showed (22).

Head injury is a significant cause of presentation to hospital
for older adults, but accurate epidemiological data is limited.
The purpose of this study was to examine ED attendances for
HI among older adults for a 12 month period at a large UK
trauma center. Study objectives were to:

a) describe the characteristics of adults aged >65 attending
one ED over a 12 month period

b) examine co-morbidities and complications in this age
group

c) identify the use of anticoagulant medication among older
adults presenting with HI

d) examine clinical management including appropriate CT
scanning and discharge advice

Materials and methods
Ethical approval

The University of Warwick Biomedical Research Ethics
Committee gave approval for this study (reference:63-07-2010).

Study population

The UHCW Emergency Department serves the population of
Coventry and North Warwickshire. In 2013, Coventry and
North Warwickshire had a population of 619,310 adults (age
16 and over) (23). Of these, 101,871 (16.4%) were aged =65
(46,016 men and 55,855 women). Additionally, UHCW is
a Level 1 Trauma Center receiving patients with major trauma
over a wider catchment area of over 1 million.

Study design

Head injury data were prospectively collected from emergency
department cards at University Hospital Coventry &
Warwickshire (UHCW) by medical students. All admissions
by adults aged =65 years from 1st October 2012 until 30th
September 2013 were reviewed regardless of the assigned
departmental coding or presenting complaint. Data included
ambulance and primary center referrals to the department.
Cases were selected according to the head injury classification
given in NICE guidelines, which defines head injury as any
trauma to the head, other than superficial injuries to the face
(24). Data were collected from triage documentation, depart-
mental clerking and ambulance documentation where avail-
able. Additionally, admissions data were cross-checked with
the UHCW Trauma Audit Research Network (TARN) records
to ensure that severely injured patients who were transferred
immediately from the ED and documented directly into the
trauma chart (without a casualty card) were included. The
hospital admissions database (HAD) was also cross-checked
to ensure complete ascertainment of head injuries by including
admissions where head injury was not the primary diagnosis,
as well as all diagnosis of ‘fall.’

To put the HI data into context, the number of all attendees
at the adult ED aged 216 (for any cause) was identified retro-
spectively from HAD. Any duplicate records were identified
and excluded.

Severity of head injury was classified using Glasgow Coma
Scale (GCS) scores and the duration of witnessed loss of con-
sciousness. GCS was recorded at ED attendance and by ambu-
lance paramedics (if used). Where GCS scores were not
recorded a description of ‘alert’ was classified as a minimal
head injury equivalent to GCS 15. Injury severity was classified
as mild HI (GCS 13-15), moderate (GCS 9-12) or severe (GCS
3-8).

Data were collected on age, gender, ethnicity, postal code,
time & date of injury, location and mechanism of injury, other
sustained injuries, mode of arrival to ED, accompanying per-
sons to ED, living arrangements, hospital admission and dis-
charge information. Ethnicity was coded according to the 2011
UK Census categories (25). Additional clinical information
including CT and MRI scan data and brain injury details
were collected from patient medical notes and electronic
records. Information on co-morbidities, anticoagulant and
antiplatelet (e.g. aspirin) medication usage were collected
from patient medical notes where available. In the UK, war-
farin is the most commonly used anticoagulant, although
newer anticoagulants are increasingly being prescribed (26).
Medical notes were checked for the recording of head injury
advice leaflet distribution to patient or carers. Referral for CT
scanning was checked for compliance with NICE guidelines for
head injury in older adults (24).

Data analysis

Continuous data were converted to categorical data to facilitate
analysis and interpretation. Age was divided into three groups
(65-74, 75-84, 85+). Associations between categorical data
were tested with Pearson’s Chi-squared test. Descriptive



statistics include mean, median, standard deviation (SD) and
interquartile range (IQR). Statistical analysis was performed
using SPSS Version 27.

The co-morbidities identified from patient medical notes
were classified into nine categories by a consultant in
Emergency Medicine (MS).

Where appropriate, analyses were performed on the total
number of patients identified from both prospective hand
searching and from HAD. However, the HAD does not provide
all of the detailed data collected prospectively, so some sub-
analyses include only prospectively identified patients.

Results
ED attendances for any diagnosis

The UHCW Emergency Department recorded 94,869 atten-
dances by adults aged 16 to 106 (for any diagnosis) over the
twelve-month period from 1% October 2012 to 30"
September 2013. The 94,869 attendances represented 66,638
individual patients as 28,231 (29.8%) of the attendances were
by patients visiting the ED more than once during the
12 month period. Older adults aged 265 years accounted for
29.2% of all adult ED visits: there were 27,710 attendances
made by 17,735 individual patients aged =65 years, with
9,975 (36.0%) being repeat attendances, not necessarily for
the same medical condition.

ED attendances for head injury

During the same twelve-month period, for all adults (age 16—
106), the HAD contained 2,123 ED attendances involving HI
which represents 2.2% of all adult ED attendances. The HAD
contained 527 ED attendances involving HI among >65 year-
olds forming 24.8% of all adult ED attendances for HI.

For this study, systematic data collection using all of the
methods detailed below identified a total of 697 ED atten-
dances for HI by 265 year-olds, 24.4% (170) more than those
found using HAD alone. Consequently, the true figure for
265 year-olds attending for HI is higher than the 25% recorded
on HAD alone.

The 697 HI attendances were identified as follows:

531 patients attending the ED found by hand-searching
casualty cards (76.2% of the total).

128 further patients admitted to the ED with HI but docu-
mented directly into the trauma chart found by searching the
TARN database (18.4%)

38 further patients found on the HAD who did not have
casualty cards (5.5%).

Results below are presented for the 697 individual patients
aged 265 years.

Of the 697 people attending with HI, 24 patients attended
the hospital with HI twice during the twelve month period and
one patient attended four times. There were 395 females
(56.7%) and 302 males (43.3%), ages ranged from 65 to
106 years and the median age was 78 years (mean: 78.5, SD:
8.83, IQR: 15). Ethnicity was recorded for 552 (79.2%) of
patients: White British: 495 (71%); Asian: 27 (3.9%); White
Irish: 18 (2.6%); White Other: 8 (1.1%); Black British: 4 (0.6%).
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Living arrangements

Details of living arrangements were extracted from the emer-
gency department cards for 531 patients. There was
a significant difference between age groups: x> = 56.90,
df =8, p <0.001 (Table 1). However, the proportion of patients
living at home alone was similar across age groups.

Distribution of head injury presentations throughout the
twelve month period

Patients attended the ED for HI throughout the year, there
were more presentations during winter, in particular October
(83, 11.9%), November (61, 8.8%), December (72, 10.3%), and
March (76, 10.9%). There were fewest ED presentations for HI
in January (37, 5.3%). There were no significant differences
between age groups (65-74; 75-84; 85+).

Mode of arrival

Most patients arrived by emergency transport (428, 61.4%), 417
by ambulance and 11 by helicopter. A quarter of patients (178,
25.5%) arrived at the ED by private or public transport or on foot
(25.5%) and for 91 (13.1%) mode of arrival was not recorded.

Cause and severity of head injury

Falls accounted for 86.2% of head injuries (601). Fall severity
(<2 or >2 meters) was recorded for 469 patients, most (411,
87.6%) were low level (<2 m) with no significant differences
between age groups. Although the geographical location of HIs
was not routinely recorded, case notes suggest that many of the
falls took place in a domestic setting (home or garden) and
included falling down stairs; falling out of bed; tripping over
objects or pets. A fall associated with alcohol intoxication was
recorded for 25 patients but may be an underestimate.

There were 12 assaults in total, 10 of these were to men.
However, overall there was no significant difference in injury
mechanism according to gender. There was a significant dif-
ference in injury mechanism between age groups (x° = 21.44,
df = 8, p < 0.01), with a higher incidence of falls in older age
groups. Table 2 shows mechanism of injury stratified by age.

Most head injuries were mild (652, 93.5%), 21 moderate
(3%) and 24 severe (3.4%). Loss of consciousness (LOC) was
recorded for 442, of these only 33 (7.5%) were reported to have
lost consciousness. Head injury was the primary injury for 661
patients (94.8%). Ten patients had multiple injuries (1.4%). For
26 patients (3.7%) the primary injury was to other body areas:
12 chest, 7 spine and 7 limb.

Table 1. Living arrangements at time of injury (n 531).

Living arrangements 65-74 years 75-84 years =85 years Total

at time of injury Number (%) Number (%) Number (%) Number (%)

Alone 42 (19.2) 32 (18.9) 30 (21.0) 104 (19.6)

Home with spouse/ 55 (25.1) 46 (27.2) 25 (17.5) 126 (23.7)
partner/family

Home with carers 8(3.7) 9(5.3) 14 (9.8) 31 (5.8)

Residential care 14 (6.4) 27 (16.0) 44 (30.8) 85 (16.0)

Not recorded 100 (45.7) 55 (32.5) 30 (21.0) 185 (34.8)

Total 219 (100) 169 (100) 143 (100) 531 (100)
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Table 2. Injury mechanism by age group (n = 697).

65-74 years 75-84 years =85 years Total

Injury Mechanism Number (%) Number (%) Number (%) Number (%)
Fall 222 (79.6) 189 (88.3) 190 (93.1) 601 (86.2)

<2 meters 141 (50.5) 134 (62.6) 136 (66.7) 411 (59.0)

>2 meters 31(11.1) 16 (7.5) 11 (5.4) 58 (8.3)

unknown height 50(17.9) 39(18.2) 43 (21.1) 132 (18.9)
Head hit by object 18 (6.5) 7 (3.3) 3(1.5) 28 (4.0)
Road traffic accident 14 (5.0) 6 (2.8) 2 (1.0) 22 (3.2)
Assault 7 (2.5) 2(0.9) 3(1.5) 12 (1.7)
Not recorded 18 (6.5%) 10 (4.7%) 6 (2.9%) 34 (4.9%)
Total 279 (100) 214 (100) 204 (100) 697 (100)

Other injuries were recorded for 172 patients (24.7%) most
frequently to spine, ribs or limbs (Table 3). These other injuries
were fractures (56 patients, 32.6%), lacerations/soft tissue injuries
(60, 34.9%) and pain/tenderness (56, 32.6%). There was no sig-
nificant difference between males and females receiving other
injuries.

Comorbidities

Details of preexisting medical conditions were recorded for 441
(83.1%) of the 531 patients with casualty cards. Of the 441, only
28 patients (6.3%) had no preexisting medical condition
(Table 4), and 291 (70.3%) had more than one comorbidity.
There were no significant differences between age groups.

Medications

Details of medications prescribed prior to the HI were
recorded for 369 (69.5%) of the 531 patients with casualty
cards. Where details of medications were available, 40 patients

Table 3. Other injuries by gender (n = 172 with other injuries).

(10.8%) were not taking any medications; 89 were prescribed
aspirin (24.1%); 27 (7.3%) were taking warfarin, and 213
(57.7%) were taking other medications.

Clinical management

All 128 patients included in TARN received a head CT scan. Of
these, 110 (85.9%) had abnormal imaging, and 54 (42.2%) had an
intracranial hemorrhage (ICH) characterized by the extravascu-
lar accumulation of blood within different intracranial spaces.

Of the 531 patients identified from casualty cards 408
(76.8%) did not receive a head CT scan. Of the 123 patients
who did receive a head CT, 35 (28.5%) had abnormal imaging
but of these 20 (57.1%) showed only preexisting abnormalities.
Only two of the 531 patients underwent neurosurgery.

For the 531 patients with casualty cards, 116 were taking
warfarin or aspirin at the time of the head injury. Of these only
37 (31.9%) had a head CT scan, all had mild HI (GCS 15 = 102;
GCS 14 = 8; GCS 13 = 1; not recorded = 5). For 11 patients the
scan was abnormal (29.7%), of these 7 (63.5%) showed acute
abnormalities but none showed evidence of intracranial
hemorrhage. A head CT was performed for 21 of the 89
patients taking aspirin (23.6%), and for 16 of the 27 taking
warfarin (59.3%). Although 54 of the patients identified by

Female Male
Other injury location Number (%) Number %)  T'ARN had an intracranial hemorrhage, TARN does not con-
Chest 7 (6.9) 5(7) tain information on pre-injury medications so it was not pos-
Face 6 (5.9) 5(7) sible to link anticoagulant use with ICH.
Hand/wrist 15 (14.9) 14 (19.7)
Hip/pelvis 4(4) 4 (5.6)
Lower limb 15 (14.9) 6 (8.5) .
Multiple areas 9 (8.9) 5(7) D’SCharge outcome
Spine/ribs 32 (31.7) 23 (32.4) . .
U’:)per limb 13 (12.9) 9(12.7) All of the 128 patients recorded on TARN were admitted to the
Total 101 (100) 71 (100) hospital, as admission is one of the inclusion criteria for TARN.

Table 4. Documented comorbidities (n = 441).

Of the 531 patients with casualty cards, 486 (91.5%) were

Number
Cormorbidities Description (Percent)
No comorbidities 28 (6.3%)

Cardiac

Ischemic heart disease, heart problems, angina, hypertension, myocardial infarction,

213 (48.3%)

arrhythmia, hypercholesterolemia, atrial fibrillation

Musculoskeletal

rheumatology, arthritis, spondylosis, osteoporosis, balance problems, frozen shoulder, falls
Psychological, Psychiatric, Alcohol Anxiety, depression, mood abnormalities, schizophrenia

78 (17.7%)
49 (11.1%)

Respiratory Bronchitis, asthma, pneumonia, emphysema, chronic obstructive airway disease. 43 (9.8%)

Dementia Including Alzheimer and all types of dementias 94 (21.3%)

Cancer All types of cancers 30 (6.8%)

Endocrinology Diabetes, hypothyroidism, hyperthyroidism 69 (15.6%)

Neurology Epilepsy, seizures, other fits, vertigo, neuropathy, brain infarct, cerebrovascular accidents, 82 (18.6)%
tremors, Parkinsonism, excludes dementia

Others Anemia, eczema, irritable bowel syndrome, glaucoma, jaundice, cataract, chronic kidney 138 (31.3%)

disease, migraine, vitamin B12 deficiency.




discharged from the ED on the same day as attendance without
being admitted. Of these 531, 430 (93.7%) were discharged
directly to their usual place of residence, 63 (11.9%) were
discharged back to residential care, 36 (23.4%) were admitted
to a hospital ward and 2 to a high dependency ward.

Of the total 697 patients with HI, 169 (24.2%) were admitted
to a hospital ward. Of these, 19 went to a high dependency
ward (11.2%), 65 to an observations unit (38.5%), and 85 to
a hospital ward (50.3%). Of the 169 admitted patients, 45
(26.6%) stayed only one night, the range was 1 to 161 nights:
median = 13 (mean = 25.95, SD = 31.03, IQR = 28). There was
a significant difference in discharge outcome for the three age
groups (Table 5), with older patients being more likely to be
admitted or discharged to residential care (x* = 38.69, df = 4,
p < 0.001).

Of the 697 patients with HI, 4 died on the Observation ward
and a further 33 died following admission, a mortality rate of
only 5.3%. Of the 37 who died, two thirds (67.6%) were aged
285 years, there was a significant difference between age groups
(x* = 27.69, df = 2, p < 0.001). There was no significant
difference in mortality for patients with or without injuries
additional to the HI.

Discharge advice

For the 430 patients discharged home directly from the ED, 216
(50.2%) were given written discharge advice, 6 (1.4%) did not
receive written advice, and for 208 (48.4%) there was no record
of written discharge advice in the notes. For the 63 patients
discharged to residential care, written discharge advice was
provided for 26 patients (41.3%).

Discussion

We examined a full year of ED admissions for HI by adults
aged 265 at a major UK trauma center. Hand searching of
case notes identified a quarter more cases than using elec-
tronic hospital records alone. Most HIs were mild, and
most were associated with falls, particularly low-level falls.
Case-note data showed that 93% of patients had at least one
preexisting medical condition, and most were taking med-
ications, with 116 (17%) prescribed anticoagulant or anti-
platelet medication. Despite UK guidance to perform head
CT scans after HI for adults taking anticoagulants, 41% of
eligible patients were not scanned. Almost half the study
patients were not recorded as being given a written HI
advice sheet. These findings reflect limited application and
adherence to guidelines and suggest a lack of comprehen-
sive documentation of advice given.

Table 5. Discharge destination from ED by age group (n = 697).
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Falls

Falls were the most frequent form of injury, especially for the
oldest age group of 285 years. This finding is consistent with
other studies of older adults where low-level falls are most
common (e.g. 27-29). The impact of falls in the elderly can
be life-changing: reducing independence and mobility, increas-
ing social isolation and the demand for healthcare (30).

Many falls among the elderly take place within the home,
and we found that one in 5 patients were living at home alone
before the HI, including those aged >85. With the growing
elderly population, effective home safety and falls prevention
strategies are urgently needed, especially for those living alone.
The American College of Emergency Physicians (ACEP)
recommends a home safety assessment and referral to com-
munity resources for fall prevention for patients aged 265 (31).
Falls prevention using evidence-based interventions has been
shown to be effective (32). In the ED of UHCW there is an
active program of assessment and intervention led by the Rapid
Emergency Assessment and Care Team (REACT). The REACT
objective is to initiate multi-disciplinary assessment to ensure
the early identification of patients’ needs and onward referral
for services in order to facilitate early safe return to
a community setting. A similar but not identical form of
intervention is available in most UK EDs.

Anticoagulants and intracranial hemorrhage

The use of anticoagulants to prevent and manage various
medical conditions has increased in recent decades, particu-
larly among older adults. The aging population therefore
means growing numbers of people are taking anticoagulants.
It is accepted that anticoagulant and antiplatelet therapy may
negatively affect outcomes after HI, even minor HI, particu-
larly in older adults (33,34). Although NICE HI guidelines
recommend that patients prescribed anticoagulants receive
a CT head scan after HI, in our study only 59% of eligible
patients had one. For those that did, none showed evidence of
intracranial bleeding.

There has been recent debate about the suitability of CT
scanning low-risk patients (35). The AHEAD study concluded
that the decision to recommend CT scanning in guidance
should take into account the potential benefits, harms and
costs of CT scanning (18).

Estimates vary for the incidence of clinically significant
traumatic intracranial hemorrhage (tICH). In a cohort of
older adults presenting to the ED following minor head
trauma, O’Brien et al reported the incidence of clinically sig-
nificant tICH as 6.4% (13). In a recent systematic review deWit
et al examined 11 studies concluding that there is about a 5%

65-74 years 75-84 years =85 years Total
Discharge Outcome Number (%) Number (%) Number (%) Number (%)
Admitted 61 (21.9) 48 (22.4) 66 (32.4) 175 (25.1)
Discharged to residential care 10 (3.6) 19 (8.9) 34 (16.7) 63 (9.0)
Discharged to usual place of residence 208 (74.6) 147 (68.7) 104 (51.0) 459 (65.9)
Total 279 (100) 214 (100) 204 (100) 697 (100)
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incidence of intracranial bleeding in seniors attending the ED
after a fall, but that high quality evidence was lacking (9).
A study by Ganetsky et al reported a low incidence of clinically
significant tICH after a ground-level fall in head trauma
patients taking an anticoagulant or antiplatelet medication,
and that aspirin (without other agents) had an tICH rate of
4.6% (95% CI = 3.2%-6.6%) (34). Conversely, Lampart and
colleagues found no association between medication with
anticoagulants or antiplatelet agents and intracranial hemor-
rhage in older patients after low-energy falls (36).

Comorbidities

Where comorbidities were noted on the casualty cards, 93%
patients had at least one comorbidity and over two-thirds had
multiple comorbidities. Furthermore, most patients were on at
least one medication. This is not uncommon among older
adults, but is very important when assessing the cause and
impact of head injuries for patients in this age group. It is
also important for clinical management of these patients who
may need careful assessment of medications and dosage espe-
cially of anticoagulants.

A recent study of adults aged =55 attending the ED with
mild TBI found that rates of preexisting conditions increased
with greater age (37). However, our study found no differences
between age groups for the presence of comorbidities. Some
preexisting conditions, such as cerebrovascular disease, func-
tional independence or depression, can be risk factors for TBI
(38). The presence of comorbidities in patients with mild TBI
can complicate recovery and lead to poor outcomes (37). It has
been suggested that pre-injury health may be more useful in
predicting outcome and response to treatment than age and
TBI severity (39). The link between co morbidities and falls
with or without HI should be further evaluated to prevent
turther falls and HIs in older adults.

Clinical management for older adults attending UK EDs

In the UK the British Geriatric Society (BGS) produced a Silver
Book (2012, 40) and Silver Book II (2021, 41) to guide health-
care staff involved in delivering emergency care to meet the
needs of older patients, including assessment and management
of frail older people. The BGS identified five core threats to the
health of older people in the urgent care setting: comorbidity
disability; frailty; cognition; acuity; social (41). They advise that
recognition of these threats, and common geriatric syndromes,
will help ED staff to decide whether to admit or discharge.
Many UK EDs have recently introduced a frailty assessment
which is important in assessing the patient’s ability to cope at
home or direct them into the best facility, including hospital
admission.

HI information advice

The distribution of written HI advice leaflets to patients or
carers was recorded in 50% of patient notes. This is signifi-
cantly lower than the 78% rate of leaflet distribution to parents
of children attending the same Trauma center during the same
period (22). It may be that an information sheet was deemed

unnecessary for patients being discharged to residential care or
for those with cognitive impairment. However, all patients with
HI or their carers should receive written advice on discharge
(NICE and SIGN) and this should be recorded in the notes for
the safety of the patient and protection of the clinician.

Three-quarters (74%) of the 85 patients who were living in
residential care at the time of their HI were discharged back to
the same care facility. A head injury information sheet was
provided for only 26 (41%) of those returning patients. These
sheets give advice on red flag signs that necessitate return to
hospital, so it is important that care home staff are aware of
them.

Identification of His

In our study we hand-searched every ED record to identify all
head injuries. Using this method we found a quarter more
patients than if we had only used hospital-coded records.
Hospital coding may be inaccurate because the diagnosis
‘head injury’ is not always used if the person suffered a fall,
whereby the injury will have been coded simply as ‘fall’
Because of this we checked the hospital records for all falls
injuries for patients aged 265. Others have commented on how
electronic hospital records underestimate numbers of head
injuries. A previous study collected a year of ED admission
data and compared these with the Health Authority database
which used ICD-10 codes (42). Deb found distinct differences
between the two systems and concluded that routinely coded
data detects only a proportion of all head injury admissions.
Many previous studies of head injury epidemiology were
dependent on electronic records, and this is likely to have led
to underestimates of incidence rates (19,20). As a result of the
current study, information on the importance of accurate
record keeping and the giving of patient information sheets is
being added to the continuous teaching program for junior
doctors, along with a check list for doctors to follow.

Study limitations and implications for future research

We were reliant on the accuracy of recording in the highly
pressured environment of the ED. Most case notes were com-
plete, but some lacked data on GCS, using the term ‘alert’
instead, similarly the recording of prescribed medications was
not always complete. The electronic coding of notes was not
always completely accurate, often due to a coding of ‘fall’
masking an associated head injury, thus necessitating hand
searching. Although our data were collected some years ago,
the findings remain valid as local systems have not changed
greatly since 2013.

No follow-up was carried out on patients post hospital
discharge so only short-term outcome data were available,
mortality data was only available for patients who died whilst
still in hospital.

Information on medications, including anticoagulants, and
comorbidities were available only for the 531 patients with
casualty cards. These variables are not recorded on the TARN
and HAD databases so it was not possible to explore associa-
tions between intracranial bleeding and anticoagulant use for
the TARN and HAD patients. Future research is needed to



examine the risk of ICH among patients taking anticoagulants/
antiplatelet medications using a multi-centered study with
a large sample size.

The need for CT scanning in all older adults with HI as
indicated in some guidelines is questionable. As in previous
studies, we found only a small proportion of patients required
neurosurgical intervention after attending the ED with HI.
Further research is required to reduce unnecessary radiation
and resource use.

Conclusions

Patients aged =65 years accounted for over a quarter of adult
ED attendances for HI. Hospital coded records of ED atten-
dances for HI significantly underestimate the size of the pro-
blem as electronic records are still developing and cannot
provide fully comprehensive data.

Our study suggests that the care of HI in older adults needs
careful assessment and management due to frequent co mor-
bidities and medication use, especially anticoagulants. Head
injury guidelines recommend that patients taking anticoagu-
lants should receive a precautionary CT head scan, but this
study found that many did not. Although most patients had
good outcomes and only a small proportion of patients
required hospital admission or neurological intervention after
HI, clinical guidelines should be followed.

At discharge from the ED, almost half the patients were not
recorded as receiving HI information advising on symptoms
which necessitate a return to the ED. Full documentation and
delivery of written advice is important and should be high-
lighted to all clinical staff who are dealing with patients in this
age group.
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