
Anticipating care needs of patients after discharge from hospital: Frail and elderly
patients without physiological abnormality on day of admission are more likely to
require social services input

Subbe C.P. a,b,⁎, Goulden N. c, Mawdsley K. c, Smith R. d

a Acute, Respiratory & Critical Care Medicine, Ysbyty Gwynedd, United Kingdom
b School of Medical Sciences, Bangor University, Bangor LL57 2AS, United Kingdom
c North Wales Organisation for Randomised Trials in Health, School of Healthcare Sciences, Bangor University, Bangor LL57 2PZ, United Kingdom
d Wrexham County Borough Council, Guildhall, Wrexham LL11 1AY, United Kingdom

a b s t r a c ta r t i c l e i n f o

Article history:
Received 15 August 2017
Received in revised form 13 September 2017
Accepted 23 September 2017
Available online xxxx

Introduction: Acute admissions to hospital are rising. As a part of a service evaluation we examined pathways of
patients following hospital discharge depending on data available on admission to hospital.
Methods:Wemerged data available on admission to theWrexhamMaelor hospital from an existing data-base in
the AcuteMedical Unitwith follow up data from local social services as part of a data sharing agreement. Patients
requiring support by social services post-dischargewerematchedwith patients not requiring social services from
the same post-code.
Results: Stepwise logistic regression analysis identified candidate variables predicting likely support need. Deci-
sion tree analysis identified sub-groups of patients with higher likelihood to require support by social services
after discharge from hospital. We found patients with normal physiology on admission as evidenced by a
value of zero for the National Early Warning Score who were frail or older than 85 years were most likely to re-
quire support after discharge.
Conclusions: Information available on admission to hospital might inform long term care needs. Prospective test-
ing is needed. The algorithms are prone to be dependent on availability of local services but our methodology is
expected to be transferable to other organizations.

© 2017 Published by Elsevier B.V. on behalf of European Federation of Internal Medicine.
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1. Introduction

Frail elderly patients often get admitted with seemingly minor ill-
nesses, yet end up staying in hospital for a long time. Part of the reason
for this is that rehabilitation often starts late during the course of the
hospital stay, at a time when patients have already lost significant
strength and confidence. Early recognition and treatment of frailty is
therefore a concept that might reduce length of hospital stay and in-
crease patients' independence and satisfaction.

AcuteMedicine is the port of entry toUKhospitals for 50% of patients
and an even higher proportion of the frail elderly [1]. Frailty, if not de-
tected and supported in a timely fashion leads to prolonged hospital
stay, higher levels of dependency and higher mortality [2,3].

In 2014 we showed with the help of a SHINE grant from the
Health Foundation that a navigator supported triage system based

on parameters available on admission to hospital can drive selection
of patients for early discharge and reduce hospital length of stay [4].
Data from a small subset of patients suggested that time to referral
for intermediate care services was cut by 14 days with the usage of
the Clinical Frailty Scale (CFS) [5] without an increase in futile
referrals.

Our previous researchdid not include follow-up after discharge from
hospital.

In order to improve the patients experience of hospital and to opti-
mize usage of resources we hypothesise that is possible to recognize
frailty on admission to hospital, that this recognition will lead to earlier
referral to the multi-disciplinary intermediate care or rehabilitation
team and therefore to earlier discharge to patients' own homes with a
greater degree of independence.

Fy Nhaid (Frailty: timelY recognition of Need for Home support After
In-patient Discharge) aimed to develop locally applicable simple criteria
for earlier recognition of patients at risk of increased care needs post-
hospital discharge that allow prospective testing in our local
environment.
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2. Methods

Fy Nhaid is a service evaluation that was developed as a collabora-
tion between clinicians from Primary care, Secondary Care and Social
Services within the Betsi Cadwaladr University Health board. Fy Nhaid
aims to use existing data sources to develop decision rules that help
service managers and clinicians to identify patients likely to require
support after discharge from hospital.

2.1. Data sources

Electronic point of care (EPOC) is a data-base in the Acute Medical
Unit at Wrexham Maelor Hospital that is being used to triage patients
on admission to hospital. The data base contains vital signs on admis-
sion to hospital, previous medical history in ICD codes, medication as
well as a measure of frailty (Clinical Frailty Scale (5)) from over
10.000 patients admitted to the Maelor Hospital. Value of the Clinical
Frailty Scale of 5 or more code for patients who are frail.

The post-discharge support data was provided by social services in
North-East Wales as part of a data sharing agreement. Data from pa-
tients starting new social care packages between 1st April 2014 and
15 February 2016were included. Social services data comprised the fre-
quency of service use and start and finish data of support packages. Sup-
port packages included adaptation of a patient's home, provision of
equipment, domiciliary support, nursing care, professional support
and supported living and council residential care.

2.2. Principles of evaluation

The EPOC data were housed on a secure server at Betsi Cadwaladr
University Health Board (BCUHB). Filesweremergedwith data from so-
cial services and anonymized after merger. Anonymized files received a
new study specific number. Anonymized data was then transferred to
the North Wales Organisation for Randomised Trials in Health, School
of Healthcare Sciences (NWORTH) at Bangor University, where they
were stored on a secure server.

NWORTH provides research support to BCUHB. NWORTH supported
the merger of the files described above as part of the Health and Care
Research Wales Clinical Research Centre and Research Infra-structure
and Technical Support Group and undertook the primary analysis.

2.3. Ethics

The analysis of datawas undertaken as part of a service development
programbetween the department for General, Specialist and Communi-
ty Medicine that comprises adult inpatient services and primary care
provision throughout North Wales and Wrexham Social Services. The
process was approved by the local data governance officer.

2.4. Selection of patients

We included patients admitted through the Acute Medical Unit
(AMU) at Wrexham Maelor Hospital and seen by social services in the
Wrexham area within 60 days after discharge. These were compared
to a sample of patients who were admitted to the same unit but were
not registered as having received social service support. Controls were
matched by post-code.

2.5. Data analysis

Logistic regression analysis with forward and backward selection
was used to identify significant predictors of support by social ser-
vices. Subsequently decision tree learning was applied. The analysis
was run using the chi-square automatic interaction detector
(CHAID) method [6]. A significance level of 0.05 was applied for

either splitting or merging categories. Additionally cross-validation
was conducted.

All analysis was conducted using SPSS version 22.

2.6. Selection of candidate variables

The binary logistic regression analysis included the following vari-
ables. With the exception of the number of medications on discharge
all data were from the admissions dataset:

• Age in years
• Nursing home admission
• Prior illness
• Diagnosis of diabetes
• Smoking status
• Alcohol excess
• Respiratory rate
• Clinical Frailty Scale [5]
• Systolic blood pressure
• Diastolic blood pressure
• Heart rate
• Simple Clinical Score [7]
• Number of medications as recorded on discharge
• National Early Warning Score (NEWS) [8].

3. Results

The group of patients that required social services comprised 264
patients with a mean age of 80.4 (SD = 9.9) years. The matched
group of patients receiving no social services comprised 152 patients
with a mean age of 67.5 (SD = 14.2) years.

The variables remaining in the binary logistic regression model fol-
lowing forward and backward selection are listed in Table 1. The for-
ward model achieved a 93.9% classification accuracy and the backward
model achieved a 94.1% classification accuracy, based on using the en-
tire dataset. The result demonstrates that important variables are age,
Clinical Frailty Scale and visit number. Because NEWS is more widely
used thiswas selected for the classification analysis rather than the Sim-
ple Clinical Score.

The decision tree classification analysis was run with all continuous
variables left as continuous. The results of this analysis suggested cate-
gorizing these variables in the manner shown in Fig. 1. The odds ratios
are listed in Table 2. The visit number and the NEWS score have low
odds ratios whereas Clinical Frailty Scale and age have higher odds
ratios.

Running the decision tree classification resulted in themodel shown
in Fig. 1. The classification of themodel is recorded in Table 3. Themodel
achieved an 85.4% classification accuracy for the training data and 84.1%
accuracy for the test data.

Results from the decision rules can be summarized as follows: Social
service input after discharge is common in patients with a NEWS value
of 0 and age over 80 or significant frailty (CFS N 4) and only one
admission.

Table 1
The variables remaining in the binary logistic regression model following forward and
backward selection.

Forward model Backward model

Age
Clinical Frailty Scale
Simple Clinical Score
Visit number (number of admissions)
Constant

Age
Clinical Frailty Scale
Heart rate
Visit number (number of admissions)
NEWS score
Constant
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