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ABSTRACT

Objectives Patients should be discharged from hospital
when they are medically fit. However, discharges are often
delayed for non-medical reasons including access to social
care. One aim of local health and social care partnerships
to improve urgent and emergency care in England (known
as urgent and emergency care (UEC) vanguards) was to
improve integration of health and social care, which could
lead to fewer delays. Consequently, we aimed to assess
the impact of UEC vanguards on delayed discharges from
hospital (delayed transfers of care (DTOC)) in England.
Design Using a synthetic control estimation method 29
local authorities (LAs) that were UEC vanguards partners
were averaged into a single ‘treated’ unit and compared
with a unit created using data from LAs that were not
UEC vanguards partners to estimate the impact of UEC
vanguards on DTOC. Sensitivity analysis included fixed
effects panel regressions and various placebo tests.
Setting 150 LAs in England (excluding city of London and
Isles of Scilly); 29 LAs were partners in UEC vanguards
between August 2015 and March 2018.

Primary outcome measure Quarterly data on days of
DTOC at LA level for the period 2010-2017.

Results Synthetic control estimation showed a large
difference in DTOC days between UEC vanguards partner LAs
compared with those that were not, with on average 23.7%
lower DTOC per quarter (491 DTOC days per quarter). Fixed
effect panel regressions found DTOC rates lower by 43.1%
(99% Cl 13.8% to 72.4%) in UEC partner LAs after the start
of the vanguards programme. We found no indication of UEC
partner LAs having lower DTOC rates prior to initiation of
vanguards.

Conclusions The evidence indicates a sizeable statistically
significant impact of UEC vanguards on DTOC; however, more
research is required to explain the underlying reasons for this
relationship.

BACKGROUND

Delayed transfers of care (DTOC) is a term
used to describe situations where patients are
medically fit to be discharged from hospital to
home or further care settings but the process is
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Strengths and limitations of this study

» The long span of delayed transfers of care (DTOC)
data used from all English local authorities (LA) cre-
ated a comprehensive picture of how urgent and
emergency care (UEC) vanguards affected DTOC
rates.

» The synthetic control method allowed for a compar-
ison between UEC and non-UEC LAs to be drawn
allowing observation of how UEC partner LAs would
have been likely to perform in DTOC days in the ab-
sence of UEC vanguards.

» The data did not permit the identification and esti-
mation of the impact of different initiatives associat-
ed to the UEC vanguards or account for differences
in breadth and reach of UEC vanguards within the
partner LAs.

» The design did not permit a clear explanation of the
mechanisms by which UEC vanguards influenced
reduction in DTOC days.

delayed.'* DTOC has attracted increased atten-
tion from policy makers alongside health and
social care professionals in England® due to
increased rates in recent years; there is an esti-
mated £820million annual cost for the popu-
lation aged 65+ years (2015-2016 estimate).*
DTOC is also associated with decreased subse-
quent participation in activities of daily living,
frailty, ageing, high comorbidity, cognitive
impairment and dependency.”""

Attempts to address the costs associated
with DTOC have inspired a number of inno-
vative policy approaches to integrating social
and healthcare, including the Better Care
Fund,' Integrated Care Pioneers" and more
recently the New Models of Care — Vanguards.'*
Vanguards set out to help improve integration
of services with five different approaches'*:
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» Acute care collaboration — linking local hospitals to
improve clinical and financial viability.

» Urgent and emergency care — improving coordination of
services and reducing pressure on accident and emer-
gency (A&E) departments.

» Inhanced health in care homes — improving and inte-
grating health, care and rehabilitation services for
older people in care homes.

»  Multispecialty community providers — moving specialist
care into the community from hospitals.

» Integrated primary and acute care systems — joining up
general practitioners (GP), hospitals, community and
mental health services.

This paper examines the relationship between urgent
and emergency care (UEC) vanguards and DTOC rates
specifically, since discharge planning from acute care in
hospitals was identified as one of the challenges by the
UEC vanguards."” Eight UEC vanguards were announced
to take effect in July-August 2015 with a planned end date
of March 2018; however, a substantial number of vanguards
managed to provide enhanced services beyond that date.'®
Models of care adopted by UEC vanguards largely aimed
to better integrate the different ways that urgent and emer-
gency care could be accessed. To facilitate service planning
and design and help patients access care via the most effec-
tive and efficient routes, UEC vanguards were encouraged
to use a tool called a channel shift modelling tool.'” The
tool was aimed at facilitating further integration and coop-
eration between health, social and community care services
and included planning for discharge from hospital from the
point of admission.'*'” Thus, DTOC was likely to be directly
affected by improved discharge planning and communica-
tion between health and social care providers. In addition,
DTOC rates may be a useful proxy for certain aspects of inte-
gration, and it has been previously used as a criterion for
evaluating the success of health and social care integration
policy initiatives.'®

To date, research related to DTOC is somewhat scarce.
Most research considers challenges related to the discharge
of older people: appropriate future support, suitable
discharge destinations and how policies are put into prac-
tice.'"™ Waiting for posthospital care packages accounts
for a large proportion of reasons for delays,” and lack of
social care supply is considered a major part of the expla-
nation behind DTOC.?**® However, while delays for which
social care is responsible have increased substantially, so
have delays for which the National Health Service (NHS)
is deemed responsible.”®  Indeed, the NHS is continu-
ously considered responsible for the majority of delays, with
internal hospital issues with planning, documentation and
transport being cited as explaining increases in DTOG,*
alongside concerns over the integration of services more
generally.” * To contribute to this literature and as part of
a wider study examining the role of social care in DTOC,”
we examined the link between UEC vanguards and DTOC
rates.

METHODS

Data and setting

Data were collected for 150 English local authorities
(LAs) for the time period between 2010 quarter 4 and
2017 quarter 4 (150 LAs, 29 quarters, 4350 observations).
City of London and the Isles of Scilly were excluded due
to stark differences in size in comparison with other LAs.
The analysis was carried out at quarterly LA level; the time
frame chosen based on the availability of DTOC data at
the time of analysis. The eight UEC vanguards took effect
in August 2015 (calendar year quarter 3) and included 29
LAs as partners.'* The start date of UEC vanguards was
nominal, but without more precise information on exact
timings of when the programmes took effect in different
locations or when it was likely to expect any impact on
outcomes, we used this nominal start date as the start of
the ‘treatment’ in our analyses.

Statistical analysis

The primary chosen method of analysis was synthetic
control estimations.”” * This method creates a control
unit that matches the main characteristics of the treated
unit so that it has a similar outcome trajectory prior to
the treatment. This then allows observation of how the
‘untreated’ control unit would have performed in the time
following the start of the treatment, providing a compar-
ison with the treated unit. In this case, the ‘treatment’
was participation in UEC vanguard programme, and the
‘treated unit’ refers to derived averages of the outcome
measure and control variables,” of all 29 LA partners of
UEC vanguards partner sites, that is, the 29 LAs at each
quarter were used in the sample to create a single treated
unit over time. The control unit was created using the
remaining LAs in England (ie, non-UEC vanguard part-
ners) by estimating different weights, chosen automati-
cally by the synthetic control estimation algorithm, for
LAs to account for changes in confounding variables over
time as well as across LAs. Furthermore, we controlled for
the outcome variable at each quarter prior to the treat-
ment to achieve close tracking between the two units
over the period prior to the treatment. This allowed for
a credible prediction of the counterfactual, that is, what
would have happened in the absence of the vanguards
programme in the UEC partner LAs. DTOC trends not
being parallel prior to vanguards makes synthetic control
estimation a preferred method for evaluation since it
does not require parallel trends assumption to hold.

The outcome measure used for synthetic control estima-
tions was the number of DTOC days (including all delayed
discharge days). The analysis controlled for the following
factors associated with LA-level DTOC: (1) demographics
and level of need (carer’s allowance, disability living
allowance, total population in LA and percentage of
population above 65 years old), (2) LA structure (type,
size in square metres, percentage of people living in rural
areas, the number of clinical commissioning groups each
LA is in partnership with and care home bed supply) and
(e) economic variables (jobseeker’s allowance, pension
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credit, house prices and percentage of single occupancy
older people home ownership). A similar set of control
variables were selected by Roland et al,*® based on find-
ings from the literature,” '*"** concerning confounders
of delayed discharges from hospitals and data availability.
Further details of the data are available in online supple-
mental appendix table Al.

Sensitivity analysis

As a sensitivity check, we also estimated two-way fixed
effects panel regressions (difference-in-difference
approach). Any statistically significant results would
further strengthen the argument of the existence of the
relationship between UEC vanguards and DTOC. This
provided an average estimate of the effect size of the
vanguards programme on DTOC. The model specifica-
tion used was:

DTOCG;; = o + Vi 81 + Vi TeBg + CieB3 + uje (1)

where the dependent variable DTOC;; is expressed as
the natural logarithm of the number of DTOC days to
mitigate the potential effect of large outliers and data
skewness in regression results. Subscript iindicates an LA,
¢ indicates time (in quarters) and « is a LA dependent
intercept. Vanguard partners were identified using the
dummy variable V; (l=after programme start, 2015
quarter 3, O=before or not vanguard partner), and f; is
the coefficient of interest for the analysis, showing the
average effect of being a partner in the UEC vanguards
on DTOC. We also included interactions between partic-
ipation in UEC vanguards and time quarters V;;T;3,, with
B2 being a vector of coefficients associated with them.
Finally, C;; is a vector of the same control variables used
in the synthetic control estimation and quarter dummies
for each quarter in the sample, with 3 being a vector of
coefficients associated with them, representing the effects
on DTOC rate.

The equation (1) was estimated using fixed effects
panel regressions.”® A Hausman test found that a fixed
effects model was preferred over a random effects model
(Hausman test statistic of 46.30, significant at 1%). Some
variables were dropped during the estimation process
due to the invariant nature of some data (eg, LA type and
size, etc). All regressions used cluster-robust SEs centred
on LAs to account for potential heteroscedasticity and
unobservable characteristics that could make LA level
clusters more similar.

Finally, given the potential for selection bias into UEC
vanguards, as robustness checks we also conducted
placebo tests to check if there was any evidence of signif-
icant differences in DTOC rates between UEC and non-
UEC LAs by: (A) assuming that the UEC programme
was in existence across the whole period of analysis and
(B) using data from prior to the start of the programme.
These robustness checks were estimated using ordinary
least squares and random effects given UEC vanguard
partners were assumed fixed over time.

Table 1 Descriptive statistics
Variable Mean SD Min/Max
Dependent variables:
DTOC days 2755.394 3124.008 0/26733
DTOC (log) 7.438 0.986 0/10.194
Explanatory variables:
UEC vanguard 0.067 0.249 0/1
JSA ratio 0.026 0.016 0.001/0.09
PC ratio (65+) 0.235 0.096 0.062/0.691
CA ratio 0.011 0.004 0.004/0.027
DLA ratio (65+) 0.087 0.040 0.025/0.257
Care home beds (log) 7.553 0.825 5.451/9.461
Population (log) 12.598 0.606 10.519/14.257
Population 65+ ratio 0.166 0.043 0.06/0.286
Rurality (%) 17.507 24.468 0/100
No. of CCGs to LA 5.660 3.480 1/21
House prices (£, log) 12.343 0.519 11.443/14.62
Owning single home 0.075 0.022 0.013/0.126
ratio (65+)
Owning single home 0.069 0.021 0.011/0.115
outright ratio (65+)
Area (m?) 86839.430 150126.3 1213/803761
CCG dummy 0.655 0.475 0/1
LA type:
Metropolitan 0.240 0.427 0/1
London 0.213 0.410 0/1
County 0.180 0.384 0/1
No. of obs. 4350

Further information on data sources and derivation of variables
available in online supplemental appendix table A1.

CA, carer's allowance; CCGs, Clinical Commissioning Groups; DLA,
disability living allowance; DTOC, delayed transfers of care; JSA,
jobseeker's allowance; LA, local authority; PC, pension credit; UEC,
urgent and emergency care.

Patient and public involvement statement

Both public and practice stakeholders were involved
in the project as part of the steering committee. They
helped to shape initial study design and participated
in the discussion of initial and final findings alongside
dissemination. Further stakeholder engagement through
dissemination at practice facing events looking at find-
ings further shaped the presentation of early findings.

RESULTS

Descriptive statistics

Table 1 presents descriptive statistics from the last quarter
of 2010 to the last quarter of 2017. The average number
of DTOC days was 2755 per English LA per quarter. A
percentage of 6.7% of the sample observations were UEC
vanguard partner sites. Table 2 provides more detail on
outcome and control variables based on participation
in UEC vanguard programme presenting mean values
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Table 2 Means of outcome and control variables by UEC vanguard participation, before and after the start of the programme

Non-UEC UEC

Before After Before After
DTOC days 2510.955 3690.847 2130.523 2233.072
DTOC (log) 7.344334 7.758407 7.255489 7.297711
JSA ratio 0.031272 0.012509 0.038485 0.016309
PC ratio (65+) 0.254087 0.190102 0.263469 0.19152
CA ratio 0.010333 0.012434 0.011437 0.014433
DLA ratio (65+) 0.087383 0.080628 0.097996 0.090038
Care home beds (log) 7.521928 7.535296 7.666286 7.666745
Population (log) 12.60945 12.63799 12.5038 12.52737
Population 65+ ratio 0.161205 0.168712 0.174282 0.183642
House prices (£, log) 12.34778 12.52908 12.03327 12.17675
Rurality (%) 16.31793 22.46746
No. of CCGs to LA 5.752066 5.275862
Owning single home ratio (65+) 0.074886 0.077415
Owning single home outright ratio (65+) 0.068836 0.071335
Area (m?) 83452.44 100971.3
No of obs. 2420 1210 551 290

Before: 2010 g4 to 2015 g2, 19 quarters; after: 2015 g3 to 2017 g4, 10 quarters.

Further information on data sources and derivation of variables available in online supplemental appendix table A1.

CA, carer's allowance; CCGs, Clinical Commissioning Groups; DLA, disability living allowance; DTOC, delayed transfers of care; JSA,
jobseeker's allowance; LA, local authority; PC, pension credit; UEC, urgent and emergency care.

before and after the start of UEC vanguards. Before and
after means for control variables appear similar for both
UEC and non-UEC partner sites, the main noteworthy
difference being the sizeable increase in DTOC days after
the start of the vanguards in non-UEC LAs.

Figure 1 compares average number of DTOC days
(ratio to LA population) per quarter for UEC partner
LAs compared with those non-UEC LAs. The increase
in DTOC days after the start of the UEC programme,

Average DTOC days ratio by UEC vanguard participation

.01+
.009
.008
.007 4

.006 -

DTOC days to population ratio
N
REEG, VO S U e N FR—

.005 4

T T T T T

2014g2 2015q3 2016q4 2017980
Quarter

————— Non UEC vanguard partner sites

UEC vanguard partner sites

Figure 1 Average DTOC days over time. Note: UEC
vanguard partner sites include 29 LAs." DTOC, delayed
transfers of care; LAs, local authorities; UEC, urgent and
emergency care.

T T
0 2011g4 2013q1

obvious for the non-UEC LAs, was hardly visible for LAs
in UEC vanguards. However, since the trends prior to
the vanguards seem non-parallel, robustness checks were
employed to check for any indication that selection into
the UEC vanguards programme was based on DTOC
rates.

Main results

Figure 2 depicts the predictions of synthetic control esti-
mations. The figure shows that from the beginning of the
UEC vanguards programme, partner sites had consistently
lower than average DTOC rates than would have been

DTOC days
2200 2400 2600
1 L

2000
1

1800
1

1600
|

Quarter

UEC Vanguards sites (averaged)
————— Synthetic control prediction

Figure 2 Synthetic control estimation.
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predicted without the vanguards. This difference was size-
able, with on average 491 fewer DTOC days per quarter
per LA, or around 23.7% less (estimation outcome
matrix, showing actual average days of DTOC for UEC
partner LAs and predicted synthetic control unit days
of DTOC, is provided in online supplemental appendix
table A2). The synthetic control tracking the data prior to
UEC programme indicates a good fit for the model (the
predictor balances between averaged treated unit and
synthetic control unit are available in online supplemental
appendix table A3), and standardised p values indicate
the quarterly effects are significant at 1% level (synthetic
control postestimation results in online supplemental
appendix table A4).* %" The sizeable dip in DTOC days
just prior to the start of UEC vanguards of, on average,
300 delayed days less per UEC vanguard participating LA
compared with the previous quarter, suggests that some
form of preparation with regard to integration and DTOC
could have taken place in the participating sites.

Sensitivity analysis

The first column of table 3 reports the full results from
the fixed effects panel regression estimation and shows
UEC vanguards are associated with 43.1% lower DTOC
rates at 1% significance level (99% CI 13.8% to 72.4%),
and there was no indication of any trend differences
between UEC partner and non-partner LAs after the
start of the programme. It was a preferred estimation for
finding the coefficient size associated with UEC vanguards
impact, since when controlling for LA level characteristics
Hausman test revealed systematic differences between
fixed effects and random effects models and fixed effects
model has an advantage of controlling for any other unob-
servable LA level characteristics that are fixed in time.

One of the possible interpretations for the observed
results may be that sites participating in UEC vanguards
could have been selected based on better DTOC rates.
There was no publicly available information on specific
selection criteria, but testing for statistical differences
between DTOC rates was carried out by running the
model using two modifications: (A) without identifying
the start of the UEC vanguard, checking for an overall
difference between UEC participating sites and others
over the entire period of time of data; and (B) using only
data prior to 2015, the start of the initiative.

The findings (table 3, columns A and B, respectively)
showed there was no statistically significant relationship
between UEC vanguards and DTOC in these specifica-
tions. Overall marginal effects of UEC vanguards for these
specifications were also consistently statistically insignif-
icant. This suggests that the difference in DTOC rates
between UEC and non-UEC partner LAs only becomes
significant after the start of UEC programme.

DISCUSSION

Main findings

Our findings suggest that LAs that were part of UEC
vanguards had significantly lower average DTOC than

non-UEC sites after the start of the programme. Overall
DTOC rates rose substantially in the second quarter
of 2015 until the end of 2016, potentially explained by
severe cuts to the funding of social care®; however, they
rose significantly less, if at all, in UEC vanguard sites. We
found no evidence suggesting that UEC vanguard sites
had lower DTOC rates prior to becoming vanguards but
are unable to rule out the possibility that they might have
been in a better position to reduce DTOC due to other
as yet unidentified factors, for example, other healthcare
programmes already in place in the UEC partner LAs. It
is difficult to pinpoint the reasons why UEC vanguards
influenced DTOC rates. One potential explanation from
policies and initiatives associated with being in a vanguard
is the Channel Shift modelling tool kit, which supports
integration of services, communication and coopera-
tion between hospital and community based services.'®
Channel Shift interventions include planning discharge
from time of admission, discharging for further assess-
ment (‘discharge to assess’) and rapid response services,
yet we could not formally test if this indeed is the main
reason for the effect found.

There is limited previous research that has looked at
the relationship between new models of care — vanguards
and DTOC rates. One study reported that vanguards are
associated with a small reduction in hospital admissions.™
This highlights important implications for the National
Health Service and social care, alongside individuals
discharged from hospital. The move towards greater inte-
gration of services is not a new idea, and the importance
of local collaboration has been consistently stressed.*’
However, it is difficult to isolate the impact of the UEC
vanguards from other government integration policies,
together with the austerity climate facing the care sector.
This is particularly important with regard to potential
changes the COVID-19 response has led to, including
hospital discharge service, which is expected to influence
the further development of discharge to assess and inte-
gration of health and social care services.*' Although new
care models were discontinued well before the start of
the global pandemic, assumptions were made that prac-
tices adopted during the time of new care models activity
period would continue to be used.'® This makes it reason-
able to expect this programme could have made a positive
contribution towards freeing hospital beds for patients
with COVID-19; however, further research would be neces-
sary to establish the size and significance of any impact.
Alongside our findings, this indicates that the vanguards
programme should be of interest to policy makers in
terms of lessons learnt for dealing with discharges during
and following the COVID-19 pandemic.

Limitations

The synthetic control estimation suggests an element of
causality between UEC participation and DTOC rates.
However, a number of limitations need to be acknowl-
edged. First, we could not account for selection criteria
into the vanguards, different initiatives within UEC

Malisauskaite G, et al. BMJ Open 2022;12:¢054568. doi:10.1136/bmjopen-2021-054568

5

"ybuAdoo Aq pejoslold "1senb Aq gg0og ‘g Arenigeq uo /woo fwq usdolway/:dny woly papeojumoq 220z Aenigad / uo g9syS0-1202-uedolwa/gg L 1 0} se paysiignd sy :uadQ PINg


https://dx.doi.org/10.1136/bmjopen-2021-054568
https://dx.doi.org/10.1136/bmjopen-2021-054568
https://dx.doi.org/10.1136/bmjopen-2021-054568
https://dx.doi.org/10.1136/bmjopen-2021-054568
https://dx.doi.org/10.1136/bmjopen-2021-054568
https://dx.doi.org/10.1136/bmjopen-2021-054568
http://bmjopen.bmj.com/

Open access

||

"IybuAdoo Aq pejoslold "1senb Aq gg0g ‘g Areniged uo /woo fwq uedolway/:dny woly pepeojumoq 220z Aenigad / Uo 896#50-1202-uedolwa/gg L L 0} se paysiignd sty :uedQ PIAg

RE oLs
(A) (B) (A) (B)

m
m

Variable

JSA ratio -2.949 -4.046 -0.393 1.229 10.734*
(5.746) (4.572) (4.330) (4.802) (6.065)

CA ratio 31.956 -4.278 -4.517 —41.223* -60.315"*
(51.607) (25.682) (29.333) (18.047) (26.653)

Care home beds (log) -0.539 -0.401* -0.289 -0.187 -0.264
(0.353) (0.213) (0.229) (0.161) (0.197)

Population 65+ ratio 16.315 12.130" 11.702* 2.336 2.641
(10.441) (5.602) (5.950) (3.246) (4.652)

CCG dummy 0.317 0.363" -0.034 0.715™ 0.556™*
(0.419) (0.216) (0.123) (0.159) (0.149)

No. of CCGs to LA - -0.024* -0.033** -0.031™ -0.033*
(0.014) (0.015) (0.012) (0.014)

Home single ownership outright ratio (65+) - 104.434* 160.952*** 81.398* 137.968
(56.140) (60.303) (41.406) (50.871)

LA type:

London - -0.502" -0.586™ -0.602° -0.665"
(0.159) (0.162) (0.120) (0.142)

Cons. -17.234 -10.257* -13.516" -10.062** ~12.676"
(28.685) (2.839) (2.592) (2.181) (2.629)

Time quarter dummies Yes Yes Yes Yes Yes

No. of groups 150 150 150

Robust clustered SEs in square brackets underneath the coefficients. Variables omitted during the FE estimation process due to fixed
effects nature of the model: LAs’ rurality (%), no. of CCGs to LA, owning single home ratio (65+), owning single home outright ratio (65+),
area (m?), LA type; more details of variable construction available in the online supplemental appendix.

Robustness checks in RE and OLS columns: (A) UEC vanguard partner LAs are identified as being active with a binary variable across the whole period of analysis; (B) UEC vanguard
partner LAs are identified with a binary variable only using sample prior to 2015. FE results not available for these specifications due to treatment being fixed across time in the
estimations.

**p<1%, *p<5%, *p<10%.

CA, carer's allowance; CCG, Clinical Commissioning Group; DLA, disability living allowance; JSA, jobseeker's allowance; LAs, local authorities; OLS, ordinary least squares; PC,
pension credit; RE, random effect; UEC, urgent and emergency care.

vanguards and the impact of other active health policies  detailed examination of specific UEC vanguards’ mech-
anisms of action could help untangle potential reasons
activity period. Such information could further inform  for the association between UEC vanguards and DTOC.

analysis and provide further context for this finding. Second, this analysis does not account for different time-
Further work on specific policies used within UEC  frames in which UEC vanguards took effect in different
vanguard sites, including qualitative analysis and more  locations, differences within the eight UEC vanguards
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or possible different levels of exposure to UEC vanguard
influence in each LA. We anticipate there was some vari-
ation in associations between different UEC vanguards
and outcomes. However, this approach should be suffi-
cient to show the average effect of the UEC vanguards
programme.

Third, we did not look into readmission rates for UEC
vanguard partner sites. Evidence suggests that there is an
association between high bed occupancy and readmission
rates into hospitals in England, likely due to increased
rates of discharge when bed occupancy is high.* There
remains the possibility that hospitals in UEC partner LAs
may have had higher readmission rates because of higher
bed occupancy and/or improved rates of discharge. If
so, the positive benefit of the UEC vanguard programme
would be mitigated somewhat. However, the UEC
vanguard programme directly addressed one of the likely
causes of readmissions from high bed occupancy, that is,
inadequate discharge planning. The identified limita-
tions could be further routes of enquiry, even if achieving
precision in quantifying healthcare programmes is
unlikely.

A potential solution to refining the analysis would be
to use individual-level data to conduct a similar analysis.
This could allow more precise estimation of the effect size
as case-specific confounders could be taken into account,
which is not possible at an aggregated level.

Overall, the estimation methods adopted revealed
a strong association between the UEC vanguard and a
reduction of DTOC, which advocates the success of this
integration programme and should encourage further
research to reveal which specific aspects of this initiative
were particularly beneficial, which could guide further
policy decisions.
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Appendix

Table A1l: Definition of variables

Variable Explanation Frequency Source
Dependent:

DTOC (days) Number of days any patient experienced delayed Q NHSE/
discharge from hospital

DTOC (log) Natural logarithm of DTOC(days) Q NHSE/T

Explanatory:

UEC Vanguards 1 if one of 29 LA’s participating in this Vanguard and it F NHSE/N
is onwards and after 2015 quarter 3, 0 — otherwise

Care home beds(log) Natural logarithm of the number of care home beds A CQC
available in the LA

CA Ratio Percentage of all population that receives Carer’s Q ONS
Allowance

DLA Ratio(65) Percentage of older population (65+ years) that receives Q ONS
Disability Living Allowance

JSA Ratio Percentage of all population that receives Jobseeker’s Q ONS
Allowance

PC Ratio(65) Percentage of older population (65+ years) that receives Q ONS
Pension Credit

Population(log) Natural logarithm of the LA’s population A ONS

65+ ratio Percentage of older people (65+) in the population A ONS

House prices(log) Natural logarithm of average house prices in LA Q LandReg

Owned house Percentage of single occupancy households of older F ONS
people (65+) that own a house with mortgage, 2011 data

Owned house (outright) Percentage of single occupancy households of older F ONS
people (65+) that own a house outright, 2011 data

LA type Type of Local Authority: Metropolitan, Unitary, London F Gov
and County

Area Local Authority’s size (m?) F Gov

Rurality Percentage of people living in rural areas and hub towns, F ONS
2011 data

CCGs per LA Number of CCGs each LA is interacting with F Gov

CCG dummy 1 — April 2013 onwards, identifies creation of CCG’s, 0 F Gov

— before April 2013

Note: Q — quarterly, A — annual, F — fixed; NHSE/I — NHS England and Improvement, CQC — Care Quality
Commission, ONS — Office for National Statistics, LandReg — HM Land Registry’s Price Paid Data, Gov — UK
government’s online service.

There were no missing values for all data points used throughout the chosen study time period.
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Table A2: Synthetic control estimation outcome (DTOC) measures by period:

Period DTOC days DTOC days Difference Difference in
Treated Control (synth) % (to Treated)

1 1569.36 1567.916 -1.444 -0.09201
2 1772.96 1772.207 -0.753 -0.04247
3 1778.4 1779.567 1.167 0.065621
4 1972.96 1969.42 -3.54 -0.17943
5 1918.64 1915.392 -3.248 -0.16929
6 1980.32 1979.21 -1.11 -0.05605
7 2029.24 2026.926 -2.314 -0.11403
8 2274.52 2274.597 0.077 0.003385
9 2164.28 2166.296 2.016 0.093149
10 2137.16 2137.553 0.393 0.018389
11 2062.92 2065.035 2.115 0.102525
12 2028.56 2029.041 0.481 0.023711
13 1996.64 1996.134 -0.506 -0.02534
14 1924.96 1921.385 -3.575 -0.18572
15 1826.32 1821.821 -4.499 -0.24634
16 2063 2056.206 -6.794 -0.32933
17 2061.84 2058.22 -3.62 -0.17557
18 1860.92 1857.615 -3.305 -0.1776
19 1573.04 1572.29 -0.75 -0.04768
20 1701.48 1818.133 116.653 6.855972
21 1693.04 2288.897 595.857 35.1945
22 1873.08 2313.684 440.604 23.52297
23 1871.88 2482.475 610.595 32.61935
24 2084.72 2440.76 356.04 17.07855
25 2135 2541.185 406.185 19.02506
26 1890.96 2330.016 439.056 23.21868
27 1819 2291.485 472.485 25.97499
28 1878.28 2393.571 515.291 27.4342
29 1767.72 2232.34 464.62 26.28357

Note: Nominal UEC Vanguards start date was 3™ quarter of 2015, quarter 20 in our dataset,
results after the start of this Vanguard indicated in bold.
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Table A3: Synthetic control estimation predictor balance:

Variable Treated Synthetic

JSA ratio 0.039029 0.040455

PC ratio (65+) 0.269154 0.28076

CA ratio 0.011704 0.012353

DLA ratio (65+) 0.098542 0.103666

Care home beds (log) 7.602731 7.35620

Population (log) 12.43287 12.35283

Population 65+ ratio 0.173527 0.160181

Rural or hub (%) 20.8956 12.78465

No. CCGs to LA 4.84 3.924

House prices (£, log) 12.03679 11.99105

Owning single home r. (65+) 0.077565 0.07411

Owning single home outright r. (65+) 0.071337 0.068227

Area(m?) 79959.32 76051.94
Table A4: Synthetic control post-estimation results:

Post estimation Estimates p-vals p-vals

period (synth-treated) standardized

cl (quarter 20) -116.653 0.77686 0

c2 (quarter 21) -595.857 0.38843 0

c3 (quarter 22) -440.604 0.545455 0

c4 (quarter 23) -610.595 0.446281 0

c5 (quarter 24) -356.04 0.719008 0

c6 (quarter 25) -406.185 0.710744 0

c7 (quarter 26) -439.056 0.677686 0

c8 (quarter 27) -472.485 0.628099 0

c9 (quarter 28) -515.291 0.603306 0

c10 (quarter 29) -464.62 0.603306 0

Note: post-estimation results using synth_runner command on Stata.
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