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Objective: Despite the benefits of early and frequent input from
a neurologist, there is wide variation in the availability of this
service, especially in district general hospitals, with many
patients managed on clinically inappropriate wards. The
purpose of this service evaluation was to explore the impact
this had on patient care.

Methods: A retrospective service evaluation was undertaken
at a National Health Service hospital by reviewing
patient records over a 6-month period. Data related to
demographics, processes within the patient’s care, and
secondary complications were recorded. Findings were
compared with those of stroke patients managed on a
specialist stroke ward.

t is estimated that 10% of acute admissions to district

general hospitals (DGHSs) of the National Health Service

(NHS) in the United Kingdom are due to a neurological
problem other than stroke." In 2011, a joint report from the
Royal College of Physicians and the Association of British
Neurologists (ABN) recommended that all of these patients
should be admitted under the care of a neurologist and
be regularly reviewed by a neurologist during their admis-
sion.? The rationale for this recommendation is clear. The
involvement of a neurologist has been shown to improve
accuracy of the diagnosis® and significantly reduce length
of stay.*® Studies have also shown that the involvement of
a neurologist has led to a change in the management plan
in as high as 79%° to 89%? of cases, suggesting that a high
proportion of neurological patients not seen by a neurolo-
gist are being managed suboptimally.

Despite this, a recent ABN survey of acute neurology
services found ongoing wide variations in the availability of
this specialist care, with a large proportion of DGHs having
limited or no access to a neurologist and very few having

Results: A total of 63 patients were identified, with a mean age
of 72 years. The mean length of stay was 25.9 days, with
a readmission rate of 16.7%. Only 15.9% of patients were
reviewed by a neurologist. There was a high rate of secondary
complications, with a number of patients experiencing falls
(11.1%), pressure ulcers (14.3%), and health care—acquired
infections (33.3%) during their admission.

Conclusions: The lack of specialist input from a neurologist and
the management of patients on clinically inappropriate wards
may have negatively impacted length of stay, readmission
rates, and the frequency of secondary complications.
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dedicated neurology beds.” While it is recognized that
services have been structured in response to the reduced
numbers of neurologists within the United Kingdom,® it is
prudent to assess the impact that such services have on
patient care.

With this in mind, we planned to evaluate the current
provision of care provided to neurological patients in a
real-world setting. This was conducted in the context of
a neurology liaison service at a DGH with no dedicated
neurology beds.

Methods

A retrospective service evaluation was undertaken at a
DGH in the southeast of England. The NHS hospital has
neurologists on site who provide diagnostic and thera-
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peutic consultations on the wards, but there are no ded-
icated beds for patients with neurological conditions.
Patients requiring neurosurgical input are referred to a
tertiary neurosciences center.

Patients were selected from the neurotherapy data-
base if they were referred into the service between
August 1, 2019, and January 31, 2020. The neurother-
apy database was used as this was the only source that
held thorough data on this patient group and allowed for
the identification of patients who were not referred into
the neurologist’s service. Patients were included if they
had a new neurological condition as their primary diag-
nosis or if they had an exacerbation of an already estab-
lished neurological condition. If a patient was admitted
with more than 1 neurological diagnosis then the
primary diagnosis for the admission was to be used in
the analysis, though this did not occur during this evalu-
ation. Patients with a primary diagnosis of a stroke were
included if they were not managed on the acute stroke
ward. Those managed on the stroke ward were excluded
so that an analysis of patients managed on wards that
were deemed clinically inappropriate could be under-
taken. Patients were not included if they had a pre-
existing neurological condition (ie, dementia, multiple
sclerosis) but were admitted due to a non-neurological
cause such as a fall or infection. All patients who met the
criteria were included.

A team member independently reviewed each set of
patient notes. Demographic data extracted from the med-
ical notes included the patient’s age (on admission), gen-
der, and diagnosis. Medical, nursing, and therapy notes
were reviewed to identify secondary complications that
arose during the patient’s admission. The secondary com-
plications reviewed were falls (defined as the patient unex-
pectedly coming to the ground or other lower level), health
care—acquired infections (HAIls) (defined as any infection
acquired during the hospital admission), and pressure
ulcers (defined as injuries to the skin or underlying tissue
during the hospital admission). Other details, obtained
from the patient administration system, included the length
of stay (days), the number of ward moves the patient expe-
rienced, the speciality of the consultant responsible for
the patient’s care, the discharge destination, and whether
the patient was readmitted for any cause within 30 days.
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All data collected were stored on a password-protected
computer and no patient-identifiable data were included.

The results were collated using descriptive statis-
tics. The y? test was used to compare categorical data
between those patients who were and were not reviewed
by a neurologist, and the Mann-Whitney U test was used
to compare differences in the length of stay between
these 2 groups.

No national data relating to this specific patient group
were available within the literature. Therefore, to provide a
comparator of neurological patients within the same hospi-
tal, data were collected on stroke patients managed on the
stroke ward. This group was deemed most appropriate
for comparison as they present with similar neurological
symptoms but are cared for on a specialist ward. During
the evaluation period, 284 stroke patients were admitted
to the stroke ward. A sample of 75 patients was randomly
selected using a random number generator, and the
procedure for data collection was repeated. It was not
appropriate to make direct comparative analysis on these
2 groups due to the inherent differences, but it was felt
important to provide context with regards to what usual
care was like on a specialist ward within the same hospital.

Ethical approval was not required as this was a ser-
vice evaluation of routinely collected data within a single
hospital site.

Results

In total, 63 patients were identified: 26 females and
37 males. The median age of patients was 74 years (range,
39-92 years). These demographic details and comparisons
1o stroke patients managed on a specialist ward can be seen
in Table 1. To quantify the range of diagnoses, the condi-
tion groups defined by GIRFT Neurology Methodology®
were used. The most common diagnoses were tumors of
the nervous system (25.4%) and traumatic brain and spine
injury (23.8%). The other conditions included in the analysis
can be seen in Table 2.

Despite having a neurological condition as their pri-
mary diagnosis, only 15.9% of patients were reviewed
by a neurologist during their hospital admission. Patients
were most commonly under the care of a geriatrician
(60.3%), but they were also managed by orthopedics
(12.6%), acute medicine (7.9%), respiratory (6.3%), cardiol-
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Table 1. Demographic and Outcome Data for Comparison

Neurological patients managed on
clinically inappropriate wards (N = 63)

Age, y
Median
Range
Sex, n (%)
Male
Female
Length of stay, days
Mean
Range
Frequency of secondary complications, n (%)
Falls
Pressure ulcers
Health care—acquired infections
Discharge destination, n (%)
Usual residence
Rehabilitation
Nursing home
Residential home
Tertiary center
Hospice
Died

Readmission rate of those alive on
discharge, n (%)

ogy (4.8%), gastroenterology (3.2%), and surgery (3.2%).
One patient (1.6%) was managed by intensivists.

The average length of stay was 25.9 days (range, 2-78
days). This was more than double the average length
of stay on the stroke ward (11.4 days) (Table 1) and the
national average for patients with neurological conditions
(9.78 days)."® During their stay, 33% had 2 or more ward
moves, with 1 patient moving wards a total of 6 times.
Just over half (52.4%) of the patients returned to their usual
residence on discharge. The remainder were discharged
to rehabilitation units (15.9%), nursing homes (14.3%), res-
idential homes (6.3%), tertiary centers (4.8%), and hospice
(1.6%). Unfortunately, 3 patients (4.8%) passed away. Of
those still alive (n = 60), 16.7% were readmitted to the
hospital within 30 days, compared to a readmission rate

Stroke patients managed on the
specialist stroke ward (N = 75)

74 76
39-92 26-98
37 (58.7) 31 (41.3)
26 (41.3) 44 (58.7)
25.9 1.4
278 1-81
7 (11.1) 8 (10.7)
9 (14.3) 1(1.3)
21 (33.3) 8 (10.7)
33 (52.4) 62 (82.7)
10 (15.9) 4(6.3
9 (14.3) 5(6.7)
4(6.3) 0(0.0)
3.8 2@27)
1(1.6) 0(0.0)
34.8) 2(2.7)
10 (16.7) 8 (11.0)

of 11% on the stroke ward. None of the patients who were
readmitted were seen by a neurologist during their initial
admission.

The frequency of secondary complications was
reviewed as a measure of the multidisciplinary manage-
ment of this patient group. It was noted that 11.1% had a
fall on the ward, which was similar to a rate of 10.7% on
the stroke ward. More striking was the fact that 14.3% of
patients developed a pressure ulcer and 33.3% developed
an HAI during their admission, compared with rates of
1.3% and 10.7%, respectively, on the stroke ward (Table 1).

There were no significant differences found in length of
stay between those who were and were not reviewed by
a neurologist (P = .73). This was also true for categorical
data, whereby readmission rate (P = .13), frequency of
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Table 2. Frequency of Neurological Diagnoses
No. of Patients

Diagnosis (%) (N = 63)
Tumors of the nervous system 16 (25.4)
Traumatic brain and spine injury 15 (23.8)
Subarachnoid hemorrhage and stroke 9 (14.3)
Surgical spine/peripheral nerve 5(7.9)
Central nervous system infections 5(7.9)
Peripheral nerve disorders 4 (6.3)
Multiple sclerosis and inflammatory disorders 3(4.8)
Rare and other neurological disorders 2 (3.2
Functional disorders 1(1.6)
Headaches and migraine 1(1.6)
Motor neuron disease and spinal muscular 1(1.6)

atrophy

Parkinsonism and other extrapyramidal
disorders/Tic disorder

falls (P = .22), frequency of pressure ulcers (P = .67), and
HAIs (P = .81) all failed to show a significant difference
between groups.

Discussion

The findings of this service evaluation show markedly
poorer outcomes for neurological patients compared to
stroke patients managed on a specialist stroke ward. It is
suggested that these results are in part due to the lack of
specialist input from a neurologist in the majority of cases
and the fact that all were managed on clinically inappropri-
ate wards. Only 15.9% of neurological patients were seen
by a neurologist. This is a slight improvement compared to
previous studies in DGHs that showed rates of 10%' and
11%,"" but it is still a far cry from the goal of 100% set out
in recommendations.? In addition, the increased readmis-
sion rate may be suggestive of suboptimal management,
especially given that none of those readmitted had been
reviewed by a neurologist. There are undoubtedly other
factors that may influence readmissions, such as comor-
bidities, the severity/complexity of the condition, and the
strength of community services. However, the impact of
a lack of input from a specialist should not be underesti-
mated, and further evaluation of this factor (with confound-
ing factors controlled) would be beneficial.
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The result of an extended length of stay was also
a predictable outcome based on previous evidence.*®
With the potential for suboptimal management plans and
inaccurate diagnoses, it is inevitable that the patient’s
movement through the hospital system will be impeded.
In our example, it is possible that the extended length of
stay was influenced by the fact that patients included in
the evaluation were managed on nonspecialist wards and
a large proportion had multiple ward changes.

Given that the evidence clearly shows that stroke
patients are most effectively managed by a multidisci-
plinary team (MDT) with specialist skills,’? it is likely that
other neurological patients, who have similar multifacto-
rial needs, would also benefit. The patients in our evalu-
ation were cared for by nursing staff who lacked specific
skills and experience in neurology. The allied health
professionals involved were specialists in neurotherapy
but were not based on the ward and not directly linked
to the ward MDT. A review by Epstein found that the
benefits of having a MDT, in any speciality, working
together on a ward included improved communication,
reduced adverse events, and a reduced length of stay.’®
This lack of an effective MDT approach may provide
some explanation as to why the average length of stay
and the rates of some secondary complications were at
such elevated levels.

A systematic review exploring the impact of patients
admitted to clinically inappropriate wards in a range of
specialities found that these patients were associated
with worse outcomes.™ This is supported by our findings,
in which a higher rate of pressure ulcers and HAIs were
observed when compared 1o rates in the specialist stroke
ward. Again, a potential explanation for this is the impact
of patients being managed by clinicians who lack the
specialist knowledge of the patient group and the risks
they face. Another explanation could be due to the high
number of ward moves the patients experienced. Blay et
al found that ward moves increased length of stay and
carried an associated clinical risk, with the odds of falls
and HAls increasing with each move.® A case example of
this is apparent within our analysis in that the patient who
experienced 6 ward moves not only had the longest length
of stay (78 days), but also developed a pressure ulcer and
2 HAls during their admission.



This service evaluation had a number of limitations that
should be considered when interpreting the results. First,
despite including all patients who met the criteria within
the stipulated time frame, the sample size was relatively
small, making it difficult to identify consistent patterns of
behavior within the data.

Furthermore, caution should be applied when interpret-
ing the comparators used, as the patient groups are not
equivalent. The use of comparison against a standard is
not a prerequisite in a service evaluation of this nature, but
comparators were included to help frame the context for
the reader. As such, they should only be used in this way
rather than to make any firm conclusions.

Finally, as the evaluation was limited to the use of
routinely collected data, there are several variables, other
than those reported, which may have influenced the
results. For example, it was not possible to ascertain
certain demographic details, such as body mass index
and socioeconomic factors, nor lifestyle factors such as
smoking status, alcohol consumption, and exercise levels,
all of which could impact negatively on the outcomes of
interest. Furthermore, data were not collected on follow-up
services after discharge to evaluate whether these had any
impact on readmission rates.

Conclusion

This service evaluation highlights the potential impact of
managing neurological patients on clinically inappropri-
ate wards with limited input from a neurologist. There is
the potential to ameliorate these impacts by cohorting
these patients in neurologist-led beds with a specialist
MDT. While there are limitations in the design of our study,
including the lack of a controlled comparison, the small
sample size, and the fact that this is an evaluation of a
single service, the negative impacts to patients are con-
cerning and warrant further investigation.
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