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Abstract

Clinical
Background Routinely collected hospital information could help to 
understand the characteristics and outcomes of care home residents 
admitted to hospital as an emergency.

Methods This retrospective 2-year service evaluation included first 
emergency admissions of any older adult (≥75 years) presenting to 
Cambridge University Hospital. Routinely collected patient variables were 

captured by an electronic patient record system. Care home status was established using 
an of� cial register of care homes.

Results 7.7% of 14,777 admissions were care home residents. They were older, frailer, more 
likely to be women and have cognitive impairment than those admitted from their own 
homes. Additionally, 42% presented with an Emergency Department Modi� ed Early Warning 
Score above the threshold triggering urgent review, compared to 26% of older adults from 
their own homes. Admission from a care home was associated with higher 30-day inpatient 
mortality (11.1 vs 5.7%), which persisted after multivariable adjustment (hazard ratio: 1.42; 
95% con� dence interval: 1.09–1.83; p = 0.008).

Conclusion Care home residents admitted to hospital as an emergency have high illness 
acuity and inpatient mortality. 
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Introduction

Population ageing is associated with increasing numbers 
of frail older adults. Many require institutional care, and 
approximately 405,000 older adults (≥65 years) in England 
live in either residential or nursing homes.1,2 This amounts 
to around 4% of the population aged 65 years and over living 
in care homes.3

As well as social care needs, care home residents have 
complex health needs with a high burden of disability, frailty 
and comorbidity. For example, between 50–80% of older 
adults living in residential or nursing home facilities are 
estimated to be living with dementia.4,5 Additionally, many 
are in the last year of their life,6 with median lengths of 
stay in care homes reported to be between 1 and 2 years, 
depending on the vulnerability of the population studied.7 
Given the complex health needs of care home residents 
it is not surprising that they access emergency hospital 

services more than older adults living in their own homes.3 
In order to better understand the needs of care home 
residents admitted to hospital as an emergency, it would be 
helpful to describe the characteristics of those admitted to 
hospital and their outcomes thereafter. However, studies to 
date report inconsistent fi ndings, with some reporting few 
differences between care home and non-care home older 
adults admitted to hospital as an emergency, and others 
reporting higher illness acuity and higher inpatient mortality 
amongst hospitalised care home residents.8–10

Some of this variation in the characteristics and outcomes of 
care home residents admitted to hospital may be explained 
by local variations in the confi guration and delivery of health 
services.11 Therefore, local audits on this issue are important. 
Routinely collected information on hospitalisations from care 
homes can be used to enhance the understanding of hospital 
use by care home residents,3 and this, in turn, can inform 
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service interventions to optimise the medical care delivered 
to this vulnerable population. 

The aim of our study was to describe the characteristics and 
outcomes of older adults admitted as an emergency to a 
large NHS university hospital in England, and compare care 
home residents with older adults admitted from their own 
homes. We also aimed to evaluate the association between 
care home status and hospital outcomes, primarily inpatient 
mortality at 30 days.

Methods

Setting

This was a retrospective observational study conducted 
in an (approximately) 1,000-bed NHS university hospital 
in England. The hospital receives around 100,000 visits 
to the emergency department (ED) every year. There are 
approximately 12,000 non-elective admissions in patients 
who are ≥75 years old annually, these include older persons 
admitted from care homes. There are approximately 36 care 
homes, both residential and nursing, located within a 20-mile 
radius of the hospital. All non-elective patients present to the 
hospital’s ED, regardless of specialty. 

Sample

This study included the fi rst emergency inpatient episode 
of any older adult (≥75 years old) admitted to the hospital 
between 1 October 2014 and 29 November 2016. All data 
were routinely collected and captured by an electronic patient 
record system, introduced in October 2014.

Patient characteristics

An anonymised dataset was retrieved with patient 
characteristics including age (years), sex, registered 
home address and fi rst admission weight (kilograms). The 
severity of acute illness presentation was measured using 
the ED Modifi ed Early Warning Score (ED-MEWS). This is a 
summative score (range 0–15) quantifying the deviation of 
heart rate, systolic blood pressure, consciousness level, 
respiratory rate and temperature from the normal range. 
Higher scores indicate higher illness severity, with a score of 
≥4 triggering an immediate medical review.12 Preadmission 
level of frailty was captured by the Clinical Frailty Scale 
(CFS), which is routinely recorded within 72 h of admission. 
This is now standard practice at our centre, although it 
was introduced in 2014 as part of a local Commissioning 
for Quality and Innovation (CQUIN) scheme.13 Scoring is 
based on clinical judgement and evaluates the impact 
of comorbidities and associated symptoms on physical 
function and dependency. Possible scores are: 1 (very fi t), 
2 (well), 3 (managing well), 4 (vulnerable), 5 (mildly frail), 
6 (moderately frail), 7 (severely frail), 8 (very severely frail) 
and 9 (terminally ill).14 The clinical use of the CFS was 
permitted by the principal investigator at Geriatric Medicine 
Research, Dalhousie University, Halifax, Canada. Information 
on primary admission diagnosis was not available, but all 
discharge diagnoses were coded using the tenth version of 

the World Health Organization International Classifi cation 
of Diseases. A Charlson Co-morbidity Index (CCI) was 
retrospectively calculated using this information. Patients’ 
cognitive status was ascertained using two screening 
questions routinely documented for admissions in older 
adults as part of a national CQUIN scheme: ‘is there a 
history of dementia?’ (yes, no) and ‘is there current evidence 
of acute confusion?’ (yes, no). Discharging specialty was 
also recorded (medical specialty vs non-medical specialty).

Laboratory values were available from point-of-care tests 
measured in the ED and included C-reactive protein (CRP; 
mg/l), white cell count (WCC; 109/l), lactate (mmol/l), 
urea (mmol/l), creatinine (µmol/l), glucose (mmol/l) and 
haematocrit (%).

Additionally, we compiled a list of care homes registered 
with the offi cial UK regulator, the Care Quality Commission, 
within fi ve local counties (Cambridgeshire, Bedfordshire, 
Hertfordshire, Essex and Suffolk) and cross-matched each 
admission postcode with the postcodes of known care 
homes. Both residential and nursing homes were included. 
Patient records identifi ed as a ‘match’ were further screened 
using the fi rst line of the address and those with discordant 
addresses were manually screened to confi rm care home 
status. This separated the patients into two cohorts; ‘care 
home resident’ and ‘non-care home resident’.

Patient outcomes

The electronic patient record system routinely captures 
inpatient mortality. Deaths during the first 30 days of 
admission were calculated using date of admission and 
date of death. Date of both admission and discharge were 
used to calculate length of inpatient stay (LOS, days), and 
prolonged length of stay was defi ned as those admitted for 
≥10 days. Delayed discharge (yes, no) was calculated as a 
length of stay at least 1 day longer than the last recorded 
‘clinically fi t date’ (CFD).15 The CFD is determined by the 
clinical team and indicates when patients are medically fi t 
for discharge from hospital. Inpatient stay beyond this time 
is indicative of delays waiting for onward care, e.g. social 
care at home or inpatient rehabilitation. Readmission to our 
hospital at 30 days (yes, no) was also routinely available. 
Those who died during the admission were excluded from 
analyses of prolonged length of stay, delayed discharge and 
readmission.

Statistical analyses

Anonymised data were analysed using STATA (version 12). 
Descriptive characteristics were described by means, 
medians and proportions, and older adults from care homes 
were compared to older adults admitted from their own 
homes using t-tests, Kruskal–Wallis and chi-squared tests as 
appropriate. Differences between patients with complete and 
incomplete data were also described using t-tests, Kruskal–
Wallis and chi-squared tests as appropriate. Associations 
between admission from a care home and outcome measures 
were evaluated using multivariable regression models. Cox 
proportional hazards regression was used to evaluate 
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relationships between care home status and inpatient 
mortality after inspection of Kaplan–Meier curves to ensure 
no violation of the proportional hazards assumption was 
evident. Associations were fi rst adjusted for age and sex 
(Model 1) and then additionally for CCI, history of dementia 
or cognitive concern, ED-MEWS category (ED-MEWS 0–3 
‘low acuity’ and ED-MEWS ≥4 ‘high acuity’) and discharge 
specialty (Model 2). Finally, models were adjusted for CFS 
category (Model 3). In all analyses CFS score was categorised 
as follows: CFS score 0–4 ‘up to vulnerable’; 5 ‘mild frailty’; 
6 ‘moderate frailty’; 7–8 ‘severe–very severe frailty’; and 
9 ‘terminally ill’. Binary outcome measures (prolonged LOS, 
delayed discharge and 30-day readmission) were evaluated 
using logistic regression models with the same covariable 
adjustments.

Ethics approval 

This study is based on a service evaluation audit that was 
registered with our centre’s Safety and Quality Support 
Department (Project register number 5286). Formal 
confi rmation was received that approval from the Ethics 
Committee was not required. This study received no funding.

Results

There were 26,696 admission episodes during the 2-year 
service evaluation period and of these 14,794 were fi rst 
admissions. 17 patients had no available data for age and/or 
sex and were excluded from analyses. This left a total sample 
size of 14,777 patients of whom 1,143 (7.7%) were care 
home residents. Table 1 compares the clinical characteristics 
and outcomes of patients admitted from care homes vs 
those admitted from their own home. Patients admitted from 
care homes were older, more likely to be women, with lower 
weight, higher frailty, higher illness acuity, and higher burden 
of dementia or cognitive concern than those admitted from 
their own homes. In terms of laboratory markers, care home 
residents had higher infl ammatory markers (CRP, WCC and 
lactate) and higher urea on admission, but had a slightly 
lower haematocrit. A lower proportion of care home residents 
experienced prolonged length of stay than older adults 
admitted from their own homes, but care home residents 
were more likely to experience readmission within 30 days 
of discharge and 30-day inpatient mortality. There was no 
apparent difference in CCI, glucose level, creatinine level or 
delayed discharge in unadjusted analyses.

In particular, 46% of care home residents presented with an 
ED-MEWS score of ≥4 triggering an immediate medical review, 
compared to only 26% of older adults admitted from their own 
home. Additionally, nearly double the proportion of care home 
residents died during the inpatient episode compared to older 
adults admitted from their own homes (11.1 vs 5.7%). Those 
who presented to the ED with high acuity were at particularly 
high risk of inpatient mortality (Figure 1).

Figure 1 suggests that the association between care 
home status and mortality is independent of illness acuity. 
Further exploration of this association was carried out 

using multivariable Cox proportional hazards regression. In 
multivariable models, data were missing for the ED-MEWS 
score (n = 1,350) and the CFS (n = 4,115), leaving a sample 
size of 10,152 patients for multivariable analyses. Those with 
missing data were younger, more likely to be men, more likely 
to be discharged by a surgical specialty and more likely to die 
during the inpatient episode. They were also less likely to have 
dementia/cognitive concern or experience a prolonged length 
of stay. There was no difference between those with and 
without missing data in relation to the proportion admitted 
from care homes or the CCI (Supplementary Table 1).

Of the 10,152 patients with complete data for age, sex, CCI, 
discharge specialty, ED-MEWS category and CFS, 813 patients 
were from care homes (8.0%) and there were 537 deaths 
(inpatient 30-day mortality proportion: 5.3%). The higher 
risk of inpatient mortality associated with being admitted 
from a care home did not attenuate after adjusting for age 
and sex [hazard ratio (HR): 2.06; 95% confi dence interval 
(CI): 1.62–2.62] or after additional adjustment for history 
of dementia or cognitive concern, CCI, discharge specialty 
and ED-MEWS (HR: 2.04; 95% CI: 1.59–2.62). Preadmission 
frailty attenuated but did not remove the association (HR: 
1.42; 95% CI: 1.09–1.83) (Table 2). 

Care home residents were also at higher odds of 30-day 
readmission in multivariable analyses [odds ratio (OR): 1.41; 
95% CI: 1.16–1.72] but were at lower odds of prolonged length 
of stay (OR: 0.34; 95% CI: 0.28–0.42) and delayed discharge 
(OR: 0.33; 95% CI: 0.27– 0.40) (Table 2). Sensitivity analyses 
including patients who died during the inpatient episode did 
not change the results of logistic regression analyses for 
prolonged length of stay (results available on request).

Discussion

The aim of our study was to describe the characteristics and 
outcomes of older adults admitted to a large NHS university 
hospital in England and compare care home residents with 
older adults admitted from their own homes. Our local 
retrospective study of 14,777 older adults (≥75 years old) 
found that 7.7% of emergency admissions were care home 
residents. Care home residents were more likely to have 
cognitive impairment and high frailty than older adults living 
in their own home.9,16 We also observed that at the point of 
admission, care home residents had higher illness acuity 
than older adults presenting from their own homes, with 
nearly half meeting our hospital’s criteria for immediate 
medical review in the ED. We do not have data to explain 
this fi nding, and we can only speculate on the underlying 
mechanisms that explain the comparatively high illness acuity 
of care home residents. It could be that older adults in care 
homes are supported through the early phase of an illness 
and only present to hospital when it becomes more severe. 
Alternatively, it is possible that, owing to the higher frailty 
of care home residents and associated poor physiological 
reserve, intercurrent illnesses lead to a greater and more 
rapid deterioration, making it more likely that they present 
to the ED with high acuity.17
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Table 1 Characteristics of older patients admitted as an emergency

Characteristic
mean (SD)

Care home
(n = 1,143)

Non-care home
(n = 13,634)

p-value

Age, years 87.7 (5.9) 83.7 (5.8) <0.001

Sex, % women (n) 71.0 (812) 55.1 (7,518) <0.001

Weight, kg

 Men (n = 4,975) 69.8 (14.6) 76.9 (15.2) <0.001

 Women (n = 6,355) 59.0 (14.5) 63.3 (15.1) <0.001

CFS, % (n) 

 Up to vulnerable 3.5 (40) 35.7 (4,867)

 Mildly frail 5.3 (61) 14.0 (1,914)

 Moderately frail 23.0 (263) 14.8 (2,023)

 Severe–very severely frail 39.5 (451) 7.0 (951)

 Terminally ill 1.8 (21) 0.5 (71) <0.001

Dementia or cognitive concern 39.3 (449) 13.2 (1,794) <0.001

CCI* 1 (1–2) 1 (0–3) 0.29

ED-MEWS ≥4 42.3 (483) 26.3 (3,592) <0.001

Discharge specialty, % (n) 

 Geriatric medicine 31.0 (354) 22.1 (3,006)

 Other medical specialty 55.7 (637) 55.5 (7,566)

 Surgical specialty 6.0 (68) 16.6 (2,257)

 Trauma and orthopaedics 7.4 (84) 5.9 (805) <0.001

Laboratory values

 C-reactive protein, mg/l* 20.3 (5.8–65.35) 12.2 (3.1–49.7) <0.001

 WCC, 109/l* 9.7 (7.3–12.9) 9.3 (7.2–12.3) 0.007

 Lactate, mmol/l* 1.7 (1.2–2.4) 1.5 (1.2–2.1) <0.001

 Urea, mmol/l 9.1 (4.9) 8.4 (4.4) <0.001

 Creatinine, µmol/l* 86.4 (67.7–112.8) 84.3 (66.3–113.1) 0.31

 Glucose, mmol/l 7.8 (3.5) 7.6 (3.0) 0.16

 Haematocrit, % 40.5 (6.4) 41.1 (6.2) 0.002

Prolonged stay (≥10 days), % (n)

 Yes 26.1 (298) 30.0 (4,085)

 No 73.9 (845) 70.0 (9,549) 0.006

Delayed discharge, % (n)**

 Yes 26.9 (271) 29.1 (3,711)

 No 53.5 (538) 53.6 (6,830) 0.3

30-day readmission, % (n)**

 Yes 28.6 (288) 24.1 (3,076)

 No 71.4 (718) 75.9 (9,677) 0.001

30-day inpatient death, % (n)

 Yes 11.1 (127) 5.7 (780)

 No 88.9 (1,016) 94.3 (12,855) <0.001

*Median (interquartile range).
**Delayed discharge and 30-day readmission figures exclude those who died during the inpatient episode (n = 1,017).
The following variables were incomplete (n = number of patients with complete data): weight (n = 11,330), Clinical Frailty 
Scale (CFS; n = 10,662), Emergency Department  Modified Early Warning Score (ED-MEWS; n = 13,427), C-reactive protein 
(n = 10,995), white cell count (WCC; n = 10,883), lactate (n = 12,517), urea (n = 11,685), creatinine (n = 12,013), 
glucose (n = 12,520), haematocrit (n = 12,877) and delayed discharge due to missing ‘clinically fit date’ (n = 11,350).
Note: percentages may not add up to 100% owing to missing data.
CCI: Charlson Co-morbidity Index; SD: standard deviation
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Furthermore, our data supports a higher mortality proportion 
amongst care home residents than in older adults admitted 
from their own homes, in contrast to some reports.8 
Double the proportion of care home residents died during 
the inpatient admission and this higher risk persisted 
after adjustment for illness acuity, cognitive impairment, 
comorbidity and frailty, although preadmission frailty partly 
attenuated the association. Frailty is routinely measured in 
our hospital using CFS.14 This has been shown to predict 
hospital outcomes in our patient population and appears 
feasible and acceptable to use across the whole population 
of older adults accessing our acute hospital services.13 
However, other measures may capture the heterogeneity of 
frailty amongst care home residents more accurately than 
the CFS, such as the Frail-Nursing Home scale.18 Thus, we 
cannot exclude residual confounding from unmeasured frailty 
as an explanation for the strong association between care 
home status and mortality in our population.

We observed that care home residents were less likely to 
have prolonged lengths of stay or delayed discharge than non-
care home residents. This was only evident after accounting 
for covariables associated with both care home status and 
longer length of inpatient stay, such as advanced age and 
frailty.19 Thus, older adults of equivalent age and frailty are 
more likely to have a prolonged hospital stay if they are 
admitted from their own home. This may be because older 
adults admitted to hospital from their own homes are more 
likely than care home residents to need additional social care 
after discharge, above and beyond their preadmission level of 
home support. Such care packages are increasingly delayed 
owing to scarce community resources, potentially contributing 
to the delayed transfers of care out of acute hospitals.15 

However, care home residents were more likely to be 
readmitted to our hospital within 30 days of discharge than 

non-care home residents. This is consistent with evidence 
that high levels of hospital use by care homes can be partly 
explained by a small number of residents admitted many 
times.3 It is also an area for potential intervention. Improved 
communication with care homes on hospital discharge could 
prevent inappropriate readmission.

There is much interest in reducing unplanned hospital 
admissions from care homes, considering the current 
pressures on inpatient NHS resources and the potential 
harms of hospitalisation.20 Nearly all six of the NHS care 
home vanguard projects in the UK include unscheduled 
hospital use as an outcome measure.21 Additionally, 
variability in admission rates from care homes suggests that 
many hospitalisations may be potentially avoidable, i.e. the 
intervention could have been delivered just as well in the 
care home, and/or inappropriate, i.e. hospital admission is 
not in the best interests of the patient.3 However, there is 
no universally accepted defi nition of an ‘inappropriate’ care 
home transfer to hospital and the long-term trajectories of 
individual care home residents are diffi cult to predict.22,23 
This increases the challenge facing community healthcare 
providers assessing the risks and benefits of hospital 
transfer. Furthermore, interventions aimed at reducing care 
home–hospital transfer report mixed success.24–27 The high 
acuity of care home residents admitted to our hospital, 
with nearly half requiring immediate medical review on 
presentation, should be considered. In order to provide 
effective community healthcare, care home residents are 
likely to need input from senior clinicians experienced in 
the care of frail older adults. For example, staff skilled at 
recognising and managing delirium and able to lead advanced 
care planning discussions.26 Furthermore, residents may 
require community access to a broader range of medical 
interventions than are currently available, such as access 
to intravenous antibiotics and intravenous fl uids that can 

Figure 1 Inpatient mortality by acuity 
and care home status. Low acuity: 
emergency department modified 
early warning score of 0–3; high 
acuity: emergency department 
modified early warning score of ≥4.

Table 2 Associations between care home status and hospital outcomes

Hazard ratio (95% confidence interval)*

Model 1 Model 2 Model 3

30-day inpatient mortality

Care home resident

 No 1.0 1.0 1.0

 Yes 2.06 (1.62–2.62) 2.04 (1.59–2.62) 1.42 (1.09–1.83)

Age (years) 1.04 (1.03–1.06) 1.04 (1.03–1.06) 1.03 (1.02–1.05)

Sex

 Men 1.0 1.0 1.0

 Women 0.85 (0.71–1.01) 0.84 (0.71–1.00) 0.84 (0.71–1.01)

Charlson Co-morbidity Index – 1.12 (1.07–1.17) 1.08 (1.04–1.13)

ED-MEWS score

 <4 – 1.0 1.0

 ≥4 – 2.89 (2.42–3.46) 2.64 (2.21–3.16)

Dementia/cognitive concern

 No – 1.0 1.0

 Yes – 0.58 (0.47–0.71) 0.54 (0.44–0.67)

Discharge specialty

 Medicine – 1.0 1.0

 Non-medical specialty – 0.64 (0.49–0.84) 0.74 (0.56–0.98)

Clinical Frailty Scale

 Up to vulnerable – – 1.0

 Mildly frail – – 1.13 (0.84–1.53)

 Moderately frail – – 1.63 (1.27–2.11)

 Severe/very severely frail – – 2.29 (1.75–2.99)

 Terminally ill – – 10.6 (7.37–15.33)

Odds ratio (95% confidence interval)*

Model 1 Model 2 Model 3

Prolonged length of stay

Care home resident

 No 1.0 1.0 1.0

 Yes 0.73 (0.61–0.87) 0.45 (0.37–0.55) 0.34 (0.28–0.42)

Delayed discharge

Care home resident

 No 1.0 1.0 1.0

 Yes 0.63 (0.53–0.76) 0.41 (0.34–0.49) 0.33 (0.27–0.40)

30-day readmission

Care home resident

 No 1.0 1.0 1.0

 Yes 1.31 (1.09–1.56) 1.47 (1.22–1.76) 1.41 (1.16–1.72)

*Model 1: age and sex; Model 2: Model 1 and Charlson Co-morbidity Index, ED-MEWS category, discharge specialty, 
history of dementia or cognitive concern; Model 3: Model 2 and Clinical Frailty Scale category.
n = 10,152 for mortality; n = 9,531 for length of inpatient stay and 30-day readmission models (621 patients who died 
excluded); n = 8,485 for delayed discharge owing to exclusion of those who died as an inpatient and missing clinically fit 
date data.
ED-MEWS: Emergency Department  Modified Early Warning Score
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n = 10,152 for mortality; n = 9,531 for length of inpatient stay and 30-day readmission models (621 patients who died 
excluded); n = 8,485 for delayed discharge owing to exclusion of those who died as an inpatient and missing clinically fit 
date data.
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be administered within the environment of the care home.27 
We do not have data to support this, but our fi ndings lead 
us to hypothesise that even when personalised care plans 
and admission avoidance strategies are in place, high-acuity 
situations may prove diffi cult for existing community medical 
cover to manage on site. Therefore, our fi ndings could help 
develop future models of hospital outreach services that 
would support an ‘enhanced’ model of medical cover in care 
homes. For example, a previous study looked at the impact of 
a package of enhanced support for older people living in care 
homes. It found that care home residents who received the 
enhanced support were admitted to hospital as an emergency 
23% less frequently than similar residents in other parts of 
the country.28

The high acuity and inpatient mortality of care home residents 
admitted to hospital is also informative for those designing 
hospital services. Access to clinicians with expertise 
in geriatric medicine at the ‘front door’ of the hospital 
is desirable, but resources are limited and not all older 
patients presenting to ED can be reviewed by practitioners 
with expertise in geriatric medicine. Identifi cation of patient 
groups that would most benefi t from such services is of 
interest, and residents presenting from care homes with 
high acuity could be one such group. These patients will 
benefi t from early comprehensive geriatric assessment and 
personalised care planning, to identify treatment goals and 
anticipate and plan for potential deterioration. The transition 
of care to and from the acute hospital is also a key area for 
potential improvement in the quality of care delivered to care 
home residents. The ‘red bag’ initiative developed by Sutton 
Homes of Care Vanguard highlights how simple measures 
can improve communication between primary and secondary 
care.29 Each resident has a red bag that goes with them to 
hospital and contains information on their health conditions 
and treatment preferences. This information facilitates 
treatment and care planning decisions on presentation to 
the ED, saving vital time in the management of a high-acuity 
patient population. 

Our study has important limitations. It is a retrospective, 
observational study of inpatients admitted to one hospital 
in England. Therefore, our results are not generalisable to 
the wider population. Additionally, only routinely collected 
data were used and we did not have access to information, 
such as admission diagnosis, which would have been useful 
to help further characterise our care home residents and 
compare with other studies. We did observe differences in 
laboratory values between our cohorts of care home and non-
care home older adults that were consistent with reported 
differences in admission presentations. Care home residents 

had comparatively higher CRP, WCC and lactate than non-
care home residents, consistent with over-representation of 
infections as the admission diagnosis, e.g. pneumonia and 
sepsis,3,10 compared to the general older adult population. 
Furthermore, our measure of the CCI was retrospectively 
calculated using information on discharge diagnoses, and the 
comorbidity burden of our cohort was lower than expected. 
Under-coding problems in hospital databases are well 
recognised, in both medical and surgical specialties,30,31 and 
our measure of comorbidity is likely to be less accurate than 
if we had been able to prospectively record this information. 
Finally, we were restricted to the measures of frailty, acuity 
and cognition routinely used at our centre, and missing data 
were more prevalent in our service evaluation than would 
be expected in a prospective research study. In addition, 
we could not differentiate between the residential and the 
nursing type of care homes, because many homes are listed 
as offering both residential and nursing beds.

However, the main strength of our study is that it is based 
on information pertaining to important geriatric syndromes 
that is routinely collected in patients presenting as an 
emergency to our centre. This has allowed a good description 
of our cohort of hospitalised older adults and there are few 
acute care settings in the UK that have implemented the 
routine measurement of clinical frailty. Additionally, the 
implementation of an electronic patient record system in our 
hospital has facilitated the routine capture of data pertaining 
to the physical and cognitive health of older adults, facilitating 
a large sample size and a cohort of care home residents 
comparable to sample sizes of other published studies.8,9

In summary, care home residents presenting to a large 
NHS university hospital in England had high frailty, acuity 
and inpatient mortality. These patients would benefi t from 
early personalised care planning during their inpatient stay 
and further work should explore the potential benefi ts of 
targeted interventions, such as early assessment by front 
door practitioners with expertise in geriatric medicine. Policy 
makers and community clinicians designing pathways to 
improve the quality of care delivered to care home residents, 
both in the community and during transfers to and from 
secondary care facilities, should also consider the high acuity 
of care home residents on admission to hospital. This may 
inform future work examining the effi cacy of enhanced models 
of medical cover in care homes.

Online Supplementary Material

Supplementary Table 1 is available with the online version 
of this paper, which can be accessed at https://www.rcpe.
ac.uk/journal.



SEPTEMBER 2018  VOLUME 48  ISSUE 3  JOURNAL OF THE ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH    209  

References
1 British Geriatrics Society. Effective Healthcare for Older 

People Living in Care Homes. Guidance on Commissioning and 
Providing Healthcare Services Across the UK. London: British 
Geriatrics Society; 2016. 

2 Offi ce for National Statistics. Population Ageing in the United 
Kingdom, its Constituent Countries and the European Union. 
Newport: Offi ce for National Statistics; 2012. 

3 Smith P, Sherlaw-Johnson C, Ariti C et al. Quality Watch: Focus 
On Hospital Admission Form Care Homes. Research Report. 
London: The Health Foundation and The Nuffi eld Trust. 2015. 

4 Matthews FE, Dening T, UK Medical Research Council 
Cognitive function and ageing study. Prevalence of dementia in 
institutional care. Lancet 2002; 360: 225–6.

5 Stewart R, Hotopf M, Dewey M et al. Current prevalence of 
dementia, depression and behavioural problems in the older 
adult care home sector: the South East London Care Home 
Survey. Age Ageing 2014; 43: 562–7. 

6 Bowman C, Whistler J, Ellerby M. A national census of care 
home residents. Age Ageing 2004; 33: 561–6.

7 Forder J, Fernández O-L. Length of stay in care homes. In: 
PSSRU Discussion Papers 2769. London: London School of 
Economics and Political Science; 2011. 

8 Quinn T. Emergency hospital admissions from care-homes: 
who, why and what happens? A cross-sectional study. 
Gerontology 2011; 57: 115–20. 

9 Romero-Ortuno R, O’Shea D, Silke B. Predicting the in-patient 
outcomes of acute medical admissions from the nursing 
home: the experience of St James’s Hospital, Dublin, 2002-
2010. Geriatr Gerontol Int 2012; 12: 703–13. 

10 Ingarfi eld SL, Finn JC, Jacobs IG et al. Use of emergency 
departments by older people from residential care: a 
population based study. Age Ageing 2009; 38: 314–8. 

11 Bardsley M, Georghiou T, Spence R et al. Factors associated 
with variation in hospital use at the end of life in England. BMJ 
Support Palliat Care 2016; pii: bmjspcare-2015-000936. 

12 Romero-Ortuno R, Wallis S, Biram R et al. Clinical frailty adds 
to acute illness severity in predicting mortality in hospitalized 
older adults: an observational study. Eur J Intern Med 2016; 
35: 24–34.

13 Wallis SJ, Wall J, Biram RWS et al. Association of the clinical 
frailty scale with hospital outcomes. QJM 2015; 108: 943–9. 

14 Rockwood K, Song X, MacKnight C et al. A global clinical 
measure of fi tness and frailty in elderly people. CMAJ 2005; 
173: 489–95. 

15 Moore G, Hartley P, Romero-Ortuno R. Health and social factors 
associated with a delayed discharge amongst inpatients in 
acute geriatric wards: a retrospective observational study. 
Geriatr Gerontol Int 2018; 18: 530–7.

16 Briggs R, Coughlan T, Collins R et al. Nursing home residents 
attending the emergency department: clinical characteristics 
and outcomes. QJM 2013; 106: 803–8. 

17 Clegg A, Young J, Iliffe S et al. Frailty in elderly people. Lancet 
2013; 381: 752–62. 

18 Kaehr E, Visvanathan R, Malmstrom TK et al. Frailty in nursing 
homes: the FRAIL-NH Scale. J Am Med Dir Assoc 2015; 16: 
87–9. 

19 Romero-Ortuno R, Forsyth DR, Wilson KJ et al. The association 
of geriatric syndromes with hospital outcomes. J Hosp Med 
2017; 12: 83–9. 

20 Martínez-Velilla N, Herrero AC, Cadore EL et al. Iatrogenic 
nosocomial disability diagnosis and prevention. J Am Med Dir 
Assoc 2016; 17: 762–4. 

21 National Health Service England. New Care Models: Vanguards 
– Developing A Blueprint For The Future of NHS and Care 
Services. Leeds: NHS England; 2016. 

22 Harrison JK, McKay IK, Grant P et al. Appropriateness of 
unscheduled hospital admissions from care homes. Clin Med 
(Lond) 2016; 16: 103–8. 

23 Barclay S, Froggatt K, Crang C et al. Living in uncertain times: 
trajectories to death in residential care homes. Br J Gen Pract 
2014; 64: e576–83. 

24 Connolly MJ, Boyd M, Broad JB et al. The Aged 
Residential Care Healthcare Utilization Study (ARCHUS): a 
multidisciplinary, cluster randomized controlled trial designed 
to reduce acute avoidable hospitalizations from long-term care 
facilities. J Am Med Dir Assoc 2015; 16: 49–55. 

25 Kane RL, Huckfeldt P, Tappen R et al. Effects of an Intervention 
to reduce hospitalizations from nursing homes: a randomized 
implementation trial of the INTERACT program. JAMA Intern 
Med 2017; 177: 1257–64. 

26 Garden G, Green S, Pieniak S et al. The Bromhead Care Home 
Service: the impact of a service for care home residents with 
dementia on hospital admission and dying in preferred place 
of care. Clin Med 2016; 16: 114–8. 

27 Romøren M, Gjelstad S, Lindbæk M. A structured training 
program for health workers in intravenous treatment with fl uids 
and antibiotics in nursing homes: a modifi ed stepped-wedge 
cluster-randomised trial to reduce hospital admissions. PLoS 
One 2017; 12: e0182619.

28 Lloyd T, Wolters A, Steventon A. Briefi ng: The impact of 
providing enhanced support for care home residents in 
Rushcliffe. 2017. https://www.health.org.uk/publication/
impact-enhanced-support-rushcliffe (accessed 02/05/18).

29 NHS Sutton. The Red Bag: Improving life for care home 
residents. A small change making a big difference. 2016. 
http://www.suttonccg.nhs.uk/News-Publications/news/
Pages/The-Red-Bag--Improving-life-for-care-home-residents.aspx 
(accessed 02/05/18).

30 Bozic KJ, Bashyal RK, Anthony SG et al. Is administratively 
coded comorbidity and complication data in total joint 
arthroplasty valid? Clin Orthop Relat Res 2013; 471: 201–5. 

31 Peng M, Southern DA, Williamson T et al. Under-coding of 
secondary conditions in coded hospital health data: impact of 
co-existing conditions, death status and number of codes in a 
record. Health Informatics J 2017; 23: 260–7.

Emergency pathway hospital admissions of care home residents


