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ABSTRACT

Objectives To evaluate whether the Acute Frailty
Network (AFN) was more effective than usual practice in
supporting older people living with frailty to return home
from hospital sooner and healthier.

Design Staggered difference-in-difference panel event
study allowing for differential effects across intervention
cohorts.

Setting All English National Health Service (NHS) acute
hospital sites.

Participants All 1410 427 NHS patients aged 75+
with high frailty risk who had an emergency hospital
admission to acute, general or geriatric medicine
departments between 1 January 2012 and 31 March
2019.

Intervention Membership of the AFN, a quality
improvement collaborative designed to support acute
hospitals in England deliver evidence-based care for older
people with frailty. 66 hospital sites joined the AFN in
six sequential cohorts, the first starting in January 2015,
the sixth in May 2018. Usual care was delivered in the
remaining 248 control sites.

Main outcome measures Length of hospital stay,
in-hospital mortality, institutionalisation, hospital
readmission.

Results No significant effects of AFN membership
were found for any of the four outcomes nor were there
significant effects for any individual cohort.
Conclusions To realise its aims, the AFN might

need to develop better resourced intervention and
implementation strategies.

INTRODUCTION

The global increase in the ageing popu-
lation is a testament to advances in
public health.' * However, long-standing
efforts to compress morbidity have not
yet been shown to be successful.’ * As a
consequence, many older people develop
increasing degrees of frailty in the final
decade of their lives.” ® Solutions to
minimise crises in older people living
with frailty, and the often-associated
hospital admission, remain elusive.” *

.23 Simon Conroy @ *°

WHAT IS ALREADY KNOWN ON THIS
TOPIC

= Comprehensive geriatric assessment
(CGA) saves lives and reduces
institutionalisation for older people
admitted to acute hospitals but is
inconsistently and inadequately offered.

= There have been few large-scale efforts
to optimise the delivery of CGA in acute
hospitals using quality improvement
collaboratives (QICs).

= Quasiexperimental evaluative designs
of QICs are common but subject to
methodological flaws in establishing
baselines, identifying controls and
defining objective outcome measures.

WHAT THIS STUDY ADDS

= This study assesses the effectiveness
of the Acute Frailty Network (AFN) by
comparing outcomes for patients cared
for in AFN sites with patients cared for
in sites that were not part of the AFN.

= Membership of the AFN and adoption
of the best practice principles was not
found to have a significant effect on
length of stay, in-hospital mortality,
institutionalisation or hospital
readmission.

Consequently, many older people living
with frailty are admitted to hospitals
across the world with crises such as falls,
fractures or delirium.”™! Patient experi-
ence'” ¥ and outcomes following crisis
admission to hospital are poor,'® ® with
data from many countries showing high
rates of inpatient harm, readmission

(often relating to inadequate assessment
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HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The AFN has attempted to improve processes across
the National Health Service in order to improve
outcomes; the result of this study suggests a review
of structures (eg, staffing, age-attuned environments)
and of implementation might be worthy of future
enquiry.

= Future research should evaluate the fidelity of CGA
interventions and focus on optimal implementation

strategies.

1417y and institu-

and care during the index admission
tionalisation. 82

Holistic care, namely comprehensive geriatric
assessment (CGA), is one of the few evidence-based
approaches shown to attenuate some of these poor
outcomes and improve patient experience.?' ? CGA is
most commonly defined as a multidimensional, multi-
disciplinary process which identifies each patient’s
medical, social and functional needs, and involves
development of an integrated/coordinated care plan
to meet those needs.”® Typically, CGA involves a team
undertaking a multidimensional assessment which
should address: diagnoses, as there will usually be
multiple interacting comorbidities with associated
polypharmacy; physical function and activities of daily
living; psychological function, especially confusion
and mood; environment in which the individual func-
tions; and social support networks, either present or
required to maintain ongoing function.

Systematic reviews have consistently shown that
CGA delivered to older people in acute care reduces
admission to long-term care and saves lives.”! *7%¢
Yet, despite being supported by international expert
reports,”’ ! CGA is not routinely available for older
people admitted to hospital in many countries.’
In England, there have been considerable efforts to
support and promote CGA in the acute care context
using a combination of policy levers®*™ and, in 2015,
by establishing the Acute Frailty Network (AFN). To
our knowledge, the AFN is the largest international
quality improvement collaborative (QIC) focused on
acute care for older people. The AFN has done some
work in Australia, Holland, Canada and Ireland but
these countries are at a much earlier stage in their
journey compared with the UK. The AFN meets the
five essential features of a QIC model*® as it: (1)
focuses on an area with large variation between current
and best practice; (2) includes experts providing best
practice and improvement ideas; (3) involves multidis-
ciplinary teams of health professionals from different
places working together; (4) uses an agreed improve-
ment model with targets, measurement and learning
by doing; and (5) promotes collaborative activities and
knowledge exchange among members.

Box 1 Acute Frailty Network best practice
principles

= Early identification of patients with frailty.

= Multidisciplinary team response with comprehensive
geriatric assessment initiated within an hour.

= Rapid response system for frail older people in urgent
care settings.

= Adopt clinical professional standards to reduce
unnecessary variation.

= Developing a measurement mindset.

= Strengthen links with services both inside and outside
of hospital.

= Put in place appropriate education and training for
staff.

= ldentify clinical change champions.

Patient and public involvement.

= ldentify an executive sponsor and underpin with
robust project management.

U

The AFN focused on identifying and responding to
frailty in the first 72 hours of an acute hospital atten-
dance by using the 10 best practice principles of CGA
(see box 1), with an emphasis on early discharge.’” The
intention was that membership of the AFN and adop-
tion of the best practice principles would: reduce length
of stay (LoS) in hospital; reduce in-hospital mortality;
help people return to their own homes rather than a
care home or hospice; and reduce the risk of hospital
readmission. The objective of this paper was to deter-
mine the causal effects of AFN membership on these
four outcomes. To this end, we analysed patient-level
administrative data and adopted a quasiexperimental
event study design, comparing outcomes for patients
cared for in AFN sites with patients cared for in sites
that were not part of the AFN or before sites became
members.

METHODS

Context

Similar to many other countries, the UK is slowly
learning how to adapt its healthcare systems to the
needs of a growing and increasingly frail older popu-
lation.? In the acute care context, a number of policy
initiatives have called for a greater focus on the delivery
of evidence-based care for older people with urgent
care needs, notably CGA.?”"*?31 3% Despite these policy
initiatives, the delivery of CGA for older people in
acute care remains highly variable and suboptimal,®®
and service and patient outcomes remain persistently
poor.'? 12 131839 11y response, the AFN was initiated
to apply quality improvement at scale to improve
outcomes for older people with acute care needs.
Described in detail elsewhere,”” the AFN interven-
tion had two overarching aims: (1) to deliver CGA for
older people with acute care needs and (2) to support
sites with improvement and implementation methods.

722

Street A, et al. BMJ Qual Saf 2023;32:721-732. doi:10.1136/bmjqs-2022-015832

y6uAdoo Ag pajoalold 1sanb Aq 20z ‘8z |Hdy uo jwod fwg AispesAnienby/:dny wouy papeojumoq "€20z AINC 9 U0 Z€8STO-220Z-shlwa/oeTT 0T se paysiignd 1s1y :yes [end riNg


http://qualitysafety.bmj.com/

Original research

The AFN best practice principles outline the key
elements (as judged by expert consensus and informed
by the evidence base) necessary to embed frailty-
attuned pathways in the acute setting. These include
defining the population (frailty identification), config-
uring teams to deliver CGA as soon as possible on the
patient’s arrival, minimising unwarranted clinical vari-
ation and ensuring a person-centred approach. The
AFN principles reflect both the delivery of evidence-
based care (frailty identification, CGA and person-
centred care) and implementation strategies (quality
improvement, stakeholder engagement, leadership).

The AFN used a specific quality improvement
approach, primarily the model for improvement,*
focusing on Plan-Do-Study-Act cycles to create change.
Four national events were held annually, attended
by all participating hospital teams, as well as a set
of masterclasses and webinars to support teams and
enable sharing of experience. Each hospital team had
an allocated ‘coach’ and access to measurement exper-
tise to help plan, deliver and measure change locally, as
well as support from national clinical experts to guide
the redesign of services. The AFN gained increasing
prominence over time, becoming well known across
the National Health Service (NHS). The factors
that precipitated a site joining were multifactorial,
including perceived benefit, local pride and ownership
of services and the ability to persuade the site leaders
to pay the membership fee (£20000 per annum).

Regarding the selected outcomes, the link between
CGA and reduction in mortality and in institutional-
isation is drawn from the systematic reviews under-
pinning the AFN’s approach.?! *! The links to LoS and
to readmission are more related to the policy context
of minimising unnecessary time spent in hospital for
older people in order to prevent iatrogenic harms such
as deconditioning. The hope of the AFN was that by
delivering CGA to older people as early as possible in
their acute care episode, these joint outcomes might
be achieved.

Study design

Hospital sites joined the AFN in six sequential cohorts,
the first starting in January 2015, the sixth in May
2018 (table 1). Two other cohorts joined later, after
the period covered by our data, so were not included
in the analysis. We accounted for this differential
phasing of entry into the AFN by employing a stag-
gered difference-in-difference (DiD) panel event study
approach. Traditional DiD estimates the effects of an
intervention by comparing an exposed (treated) group
to unexposed (untreated) group. The staggered DiD
design generalises this traditional approach to multiple
exposed groups that differ according to the timing of
their exposure to the event,*” marked here by when
sites became members of the AFN collaborative. In our
application, we also adopted a recent methodological
innovation by Callaway and Sant’Anna that recognises

1)

36, postintervention months=

Number of control and intervention patients (preintervention months

Table 1

% of total

Total

2013 2014 2015 2016 2017 2018 2019

2012

100

1410427
968900
336235

48966
46371

230428
179988
20449
29991

236664
157313
47573
31778

227258 238918

181938
119770
62168

142206
108395
33811

104049
91481
12568

Total patients

68.7

136944
72012
29962

0

128638
87654

Controls (never treated)
Controls (not yet treated)

23.8
7.5
0.8

0

105292
10966
23122
19241
18287
23546
10130

2595

10966
10966

Intervention
Cohort 1—January 2015

Cohort 2—January 2016

23122
6840

1.4

0

12401
12787
6590

Cohort 3—September 2016

Cohort 4—May 2017

0
0

5500

1.7
0.7

16956
7535

Cohort 5—October 2017

Cohort 6—May 2018

2595
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that effects may have varied across cohorts, according
to when sites became members.* Full technical details
are provided in the online supplemental appendix but
summarised here.

All patients seen at sites after they joined the AFN
were exposed to the intervention and, therefore, are
considered cases. Control patients were defined as
patients from sites that never became AFN members
(termed ‘never-treated’ sites) and patients cared for
in sites before they became AFN members (termed
‘not-yet-treated’ sites). The analytical objective was to
calculate the ‘average treatment effect on the treated’
(ATT) of the intervention by comparing outcomes for
cases and controls.

The standard event study methodology assumes that
the impact of the intervention is common across all
cohorts. But this assumption may not hold, particu-
larly for interventions that evolve over time. This
might be the case for the AFN membership model,
for two reasons. First, there may have been selection
effects, such as organisational characteristics influ-
encing when sites decided to join the network. For
instance, those that joined early might have had pre-
existing features that were more closely aligned with
those of the AFN and may have been more enthusiastic
about the network’s aims than those that joined later.
Second, there may have been evolutionary effects,
such as changes over time in the way that the AFN
operated and worked with its members. In recogni-
tion of these possibilities we apply the Callaway and
Sant’Anna estimator which relaxes the assumption of
common cohort effects.”” This means that the ATT
estimate of the intervention is calculated both for the
AFN overall and for each cohort. The estimates are
reported as average marginal effects (AMEs). For LoS,
the AMEs can be interpreted as the difference in the
number of days in hospital due to being treated in an
AFN rather than non-AFN site. For the other three
outcomes, the AMEs indicate the difference in the
probability of dying, being institutionalised or being
readmitted for those treated in AFN sites compared
with those in control sites.

In our main analysis, we made the following deci-
sions. First, we applied the same preintervention
period of 36 months to all AFN cohorts. Second, we
applied the same postintervention period of 11 months
to all cohorts. This ensured that the postintervention
period was the same across cohorts, the last month of
available data being 11 months from enrolment for
those sites in cohort 6. Third, patients in the control
group were drawn from both ‘never-treated’ sites that
never joined the AFN and from ‘not-yet-treated’ sites
that subsequently enrolled.

Robustness checks

We conducted three types of robustness check to assess
the sensitivity of our results to our analytical choices.
The first concerned the length of intervention period,

set for all cohorts as 11 months in the main analysis.
Instead, we allowed the intervention period to vary
by cohort, thereby analysing (1) long-term effects,
by running analyses to the last month for which data
were available (March 2019), and (2) effects up to 12
months, though data for cohort 6 were censored at 11
months.

Our second robustness check restricted controls to
‘never-treated’ patients, those cared for in hospital sites
that never joined the AFN. In this robustness check,
patients in the ‘not-yet-treated’ sites were dropped
from the analysis.

Our third robustness check applied a tighter defi-
nition of the AFN intervention, focusing on the most
engaged sites, defined as those with above average
adoption and implementation of the AFN best practice
principles listed in box 1. On average, joining the AFN
was associated with the adoption of an additional four
of the principles. Using this information we ran two
checks. We first restricted the intervention group to
those AFN sites that adopted four or more of the prin-
ciples after joining the collaborative network. Second,
we ran a set of 10 analyses that considered adoption
of each best practice principle in turn, with only those
sites that adopted the specific principle being defined
as intervention sites. This meant dropping from these
analyses those AFN sites that had already adopted the
principle prior to joining the AFN and those sites that
did not adopt the principle upon joining.

Data

We analysed anonymised patient-level data from the
Hospital Episode Statistics (HES) which contains
details of all admissions to NHS hospitals.** The AFN
focused on the acute care needs of older people living
with frailty so we identified all patients in HES aged
75+ witha high Hospital Frailty Risk Score (HFRS),
this being the age group for which the HFRS was orig-
inally developed,® *¢ who had an emergency hospital
admission to acute, general or geriatric medicine
departments between 1 January 2012 and 31 March
2019. We constructed four outcome variables for each
patient, namely: their LoS; whether or not they died
in hospital; whether or not they were admitted from
their own home but discharged to a care home or a
hospice; and whether or not they were readmitted
as an emergency to hospital within 30 days of being
discharged.

The analyses controlled for patient age, gender
and, in preliminary analyses, the relative socioeco-
nomic conditions of the neighbourhood in which they
lived.*” While all patients were categorised as having
high frailty risk, we accounted for their actual HFRS
score.” * Clinical complexity was captured using the
Charlson Comorbidity Index,**° and counts of the
number of diagnosis codes and of the number of emer-
gency admissions in the previous year. Details about
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Table 2 Descriptive statistics

Intervention Controls (not yet treated and never treated) P value

Observations (n) 105292 1305135

Sites (n) 66 248

Outcomes
LoS (days) 15.57 (18.57) 16.33 (19.85) <0.001
In-hospital mortality (%) 4.44 (20.61) 4.95(21.70) <0.001
Institutionalisation (%) 2.15 (14.50) 2.73 (16.30) <0.001
30-day readmission (%) 17.46 (37.96) 17.24 (37.77) 0.08

Covariates
Age 86.20 (5.72) 86.13 (5.69) <0.001
Ages 75-80 (%) 14.18 (34.88 14.20 (34.91) 0.81
Ages 80-85 (%) 25.07 (43.34 25.66 (43.67) <0.001
Ages 85-90 (%) 7(46.32 30.99 (46.24) 0.22
Ages 90-95 (%) 21.88 (41.34 88 (41.34) 0.99
Age 95+ (%) 7.71(26.67) 7.28 (25 97) <0.001
Female (%) 60.09 (48.97) 60.71(48.84) <0.001
HFRS high risk score 23.03 (6.52) 22.43(6.15) <0.001
Charlson=0 (%) 9.56 (29.41) 10.67 (30.87) <0.001
Charlson=1 (%) 23.85(42.61 25.33 (43.49) <0.001
Charlson=2 (%) 22.08 (41.48 22 03 (41.44) 0.71
Charlson=3+ (%) 44,51 (49.70 98 (49.35) <0.001
Number of previous admissions=0 (%) 31.36 (46.40 29.78 (45. 73) <0.001
Number of previous admissions=1 (%) 32.96 (47.01 33.39 (47.16) 0.004
Number of previous admissions=2 (%) 19.07 (39.29 19.94 (39 96) <0.001
Number of previous admissions=3+ (%) 16.61(37.22 16.89 (37.46) 0.02
Number of diagnoses 12.79 (4.73) 11.92 (4.54) <0.001

Mean (SD). Years: 2012—-2019. For intervention, preintervention months=36, postintervention months=11. There are only two missing values in LoS and
eight in being female. Data were censored on 31 March 2019 so 30-day readmission could not be calculated for 18 309 observations who were not

discharged before 2 March 2019. P values derived from t-tests.
HFRS, Hospital Frailty Risk Score; LoS, length of stay.

the construction of the outcome and control variables
are provided in the online supplemental appendix.

RESULTS

Descriptive statistics

As table 1 and online supplemental figure A1 show,
the total data set consisted of 1410427 patient obser-
vations, though there were some missing values,
particularly for 30-day readmission because data
were censored on 31 March 2019. A total of 968 900
(68.7%) patients were cared for at hospital sites that
never became AFN members, hence being ‘never-
treated’ controls. A total of 336236 (23.8%) patients
were treated at sites before they became AFN members,
so were considered ‘not-yet-treated’ controls. A total
of 105292 (7.5%) patients were treated at sites after
they became AFN members and, hence, were subject
to the intervention. The lower panel of table 1 reports
the number by cohort.

Descriptive statistics for patients from the interven-
tion and (‘never-treated’ plus ‘not-yet-treated’) control
sites are provided in table 2. T-tests show that patients
cared for at sites that were AFN members had signifi-
cantly shorter LoS, and lower proportions died in

hospital or were institutionalised. There are also signif-
icant differences in patient characteristics, notably in
that the intervention group comprised patients with
higher frailty risk scores, more Charlson comorbidi-
ties and more diagnoses. This necessitates balancing
these characteristics between intervention and control
groups via propensity score weighting when applying
the Callaway and Sant’Anna estimator.

Main regression analysis
The results of applying the event study model to the
four outcomes (LoS, mortality, institutionalisation and
readmission) are presented in figure 1 and table 3 for
the patient characteristics. Column 1 shows that older
people and those with more Charlson comorbidities
had shorter LoS, perhaps because these patients might
disproportionately represent care home residents, for
whom early supported discharge might be easier, as
they came from and could return to a place of safety.
LoS was longer for those with a higher HFRS and
more diagnoses.

As shown in column 2, older people, men, those
with a lower HFRS and those with a higher Charlson
comorbidity burden were more likely to die in
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Figure 1 Event study results: covariates. (A) Length of stay. (B) In-
hospital mortality. (C) Institutionalisation. (D) 30-day readmission. HFRS,
Hospital Frailty Risk Score.

hospital. Column 3 reports results for the analysis of
those that changed their institutional status, having
been admitted from their homes but discharged to
care homes or hospices. This change was more likely
for older patients, women and those with a higher
HEFRS, but less likely for those with more Charlson

comorbidities and diagnoses. Finally, column 4 shows
that older people, women and those with a higher
HFRS, more Charlson comorbidities, fewer previous
admissions and more diagnoses were less likely to be
readmitted within 30 days.

Figure 2 shows the difference in outcomes for inter-
vention and control sites in the preintervention and
postintervention periods. For all four graphs, prein-
tervention trends in outcomes were the same in the
intervention and control sites as confirmed by all
95% ClIs overlapping ATT=0 in this period. All Cls
also overlap ATT=0 in the postintervention period,
implying that AFN membership had no significant
impact on any outcome. This is confirmed in the upper
panel of table 4 where the ATTs are not significant for
any of the four outcomes. The middle panel of table 4
reports the ATTs for each cohort, none of which is
significant, suggesting that there were no effects of the
AFN intervention on the four outcomes for any of the
six cohorts.

Robustness checks

We subjected the overall effect of AFN membership
on the four outcomes to a series of robustness checks,
producing 56 test statistics reported in the upper
panels of online supplemental tables A3, A6, A9 and
A13 and in online supplemental table A14. Only one
of these indicated a significant effect. This was from
the subgroup analysis of the 27 most engaged AFN
sites that met the threshold of having adopted four or
more of the AFN principles. In this analysis (reported
in the ATT row of online supplemental table A13), a
higher percentage of AFN patients were discharged to
a care home or hospice (0.004, p<0.05).

The main regression analysis revealed no significant
cohort effects for the four outcomes. Our robustness
checks for cohort effects yielded 96 test statistics
reported in the middle panels of online supplemental
tables A3, A6, A9 and A13, of which eight were signif-
icant. In the analysis of long-term effects (reported in
online supplemental table A3), patients in cohort 4
had a longer LoS (1.201 days more, p<0.05), and a
lower percentage of those in cohort 5 died in hospital
(—0.008, p<0.05). In the analysis of 12-month effects
(see online supplemental table A6), a lower percentage
of patients in cohort 2 were readmitted within 30 days
(—0.013, p<0.05).

In the three most engaged sites from cohort 2
(online supplemental table A13), a significantly lower
percentage of patients were readmitted within 30
days (—0.024, p<0.001). Patients in the four most
engaged sites in cohort 3 had a significantly longer LoS
(1.75 days, p<0.05), and a higher percentage were
discharged to a care home or hospice (0.011, p<0.05).
Patients in the three engaged sites from cohort 6 had a
significantly shorter LoS (6.579 days, p<0.001), and a
higher percentage were discharged to a care home or
hospice (0.014, p<0.001).
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Table 3 Regression analysis: event study covariate estimates for the four major outcomes in the Acute Frailty Network

3
Institutionalisation

4
30-day readmission

1 2

LoS In-hospital mortality
Ages 80-85 —0.437*** (0.057) 0.003** (0.001)
Ages 85-90 —0.658*** (0.066) 0.009** (0.001)
Ages 90-95 —0.962*** (0.073) 0.017** (0.001)
Age 95+ —1.314*** (0.098) 0.028** (0.001)
Female 0.089 (0.054) —0.009** (0.001)
HFRS high risk score 0.172*** (0.008) —0.0002** (0.00004)
Charlson=1 —1.123%**(0.094) 0.010** (0.001)
Charlson=2 —2.321***(0.116) 0.017** (0.001)
Charlson=3+ —4.491*** (0.161) 0.029** (0.001)
Number of previous —2.264*** (0.083) 0.005** (0.001)
admissions=1
Number of previous —3.349%** (0.104) 0.004** (0.001)
admissions=2

Number of previous
admissions=3+

Number of diagnoses

—4.037*** (0.115)

1.945*** (0.045)

—0.001(0.001)

—0.0001 (0.0002)

Died during the period —6.233%**(0.239)

Observations (n) 1410417 1410419
Sites (n) 249 249

Cluster sites Yes Yes

Months (leads/lags) —36/+11 —36/+11
Years 2012-2019 2012-2019

0.002*** (0.001)
0.004*** (0.001)
0.007*** (0.001)
0.009*** (0.001)
0.003*** (0.0004)
0.001*** (0.0004)
0.005*** (0.001)
0.005*** (0.001)
0.004*** (0.001)
—0.003*** (0.0004)

—0.005*** (0.001)
—0.005*** (0.001)

—0.002*** (0.0001)
—0.034*** (0.002)
1410419

249

Yes

—36/+11
2012-2019

Coefficients reported as average marginal effects and SEs reported in parentheses. Significance levels: ***p<0.001,
denotes not significant. Covariates: age, female, HFRS high risk score, Charlson Comorbidity Index, number of previous adm|55|ons number of unique

—0.003* (0.001)
—0.003* (0.001)
—0.008*** (0.002)
-0.017*** (0.002)
—0.011***(0.001)
—0.001*** (7.02e-05)
—0.009*** (0.001)
—0.002 (0.002)

0.002 (0.001)
0.028*** (0.001)

0.058*** (0.001)
0.116*** (0.002)

—0.001*** (0.0002)

-0.179*** (0.002)

1392110

249

Yes

—-36/+11

2012-2019
*p<0.05; no asterisk

diagnoses and died during the period (except for model 2).
HFRS, Hospital Frailty Risk Score; LoS, length of stay.

Online supplemental table A14 reports the results of
analysing each best practice principle in turn, which
found no statistically significant effects on the four
outcomes associated with adoption of any particular
one of these 10 principles.

DISCUSSION

Key findings

This paper reports the analysis of the effect of AFN
membership on LoS, in-hospital mortality, institution-
alisation and hospital readmission for older patients
living with frailty. The policy intention was that AFN
membership would lead to reductions in each of these
outcomes, as a consequence of members receiving
support from national clinical and quality improvement
experts and of their adoption of 10 principles of best
practice. We applied staggered DiD panel event study
methodology to determine the overall causal effect of
AFN membership on these four outcomes. Baseline
pairwise comparisons suggested that patients at AFN
sites had significantly shorter LoS and were less likely
to die or be institutionalised than those cared for in
non-AFN sites. However, after controlling for patient
and site characteristics and temporal factors, no signif-
icant effects of AFN membership were found for any
of the four outcomes and nor were there significant
effects for any individual cohort. The lack of an effect

was generally robust to a series of robustness checks,
with only 9 of the 156 (6%) tests proving significant
at p<0.0S.

Strengths

The study has notable strengths compared with other
QIC evaluations. First, the study is large and compre-
hensive, as it exploits data from the English HES. From
this we were able to identify every person aged 75+
with high frailty risk admitted to every NHS hospital
site in England between 1 January 2012 and 31 March
2019. This yielded a data set of 1 410 427 patients,
of which 105292 were subject to the intervention in
66 hospital sites and 1305135 were cared for in 248
control sites.

Second, we constructed four measures of outcome
from the data. This overcomes a criticism of QIC
studies that they might be subject to reporting bias,
as many rely on self-reported clinical data rather than
objective measures.

The third strength was our research study approach.
As AFN membership was not randomly determined, we
adopted a quasiexperimental approach for the evalua-
tion, applying an event study methodology designed to
identify causal effects of interventions that are subject
to phased implementation in non-randomised settings.
Further, we implemented the Callaway and Sant’Anna
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Figure 2 Callaway and Sant'Anna figures (preintervention months=36, postintervention months=11). (A) Length of stay. (B) In-hospital mortality. (C)
Institutionalisation. (D) 30-day readmission. The dot represents the mean conditional outcome for those subject to intervention relative to the controls, with
the length of the bars indicating the 95% confidence limits. ATT, average treatment effect on the treated.

Table 4 Callaway and Sant'Anna results (preintervention months=36, postintervention months=11)

1 3

LoS In-hospital mortality Institutionalisation 30-day readmission
ATT 0.099 (0.346) —0.001 (0.002) 0.001 (0.002) —0.004 (0.005)
ATT cohort 1 —0.317(0.903) 0.002 (0.005) —0.002 (0.005) —0.003 (0.007)
ATT cohort 2 0.734(0.877) 0.001 (0.005) 0.001 (0.003) -0.012 (0.007)
ATT cohort 3 —0.769 (0.933) —0.002 (0.005) —0.0003 (0.004) 0.001(0.012)
ATT cohort 4 0.757 (0.613) —0.006 (0.006) 0.003 (0.003) 0.0004 (0.016)
ATT cohort 5 —0.048 (0.491) —0.005 (0.004) 0.001 (0.004) 0.009 (0.008)
ATT cohort 6 —0.039 (0.945) 0.009 (0.007) 0.003 (0.003) —0.032 (0.021)
Observations (n) 1409862 1409864 1409864 1391555
Sites (n) 249 249 249 249
Covariates Yes Yes Yes Yes
Cluster sites Yes Yes Yes Yes
Controls Never+not yet Never+not yet Never+not yet Never+not yet
Treated (leads/lags) -36/+11 -36/+11 —36/+11 -36/+11
Years 2012-2019 2012-2019 2012-2019 2012-2019

Coefficients reported as average marginal effects and SEs reported in parentheses. Significance levels: ***p<0.001, **p<0.01, *p<0.05; no asterisk
denotes not significant. Covariates: age, female, HFRS high risk score, Charlson Comorbidity Index, number of previous admissions, number of unique
diagnoses and died (except for model 2).

ATT, average treatment effect on the treated.
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estimator in order to identify differential effects across
AFN cohorts. This improves upon QIC evaluations
that suffer methodological flaws, with differences in
baseline measurement, limited data about site char-
acteristics, possible contaminating spillover effects
to control sites’* and insufficient detail of randomi-
sation and concealment procedures for randomised
controlled trials.”*

Limitations

There are limitations with our study. First, we used a
retrospective observational study design but the gold
standard method would have been a stepped wedge
cluster randomised trial.>® In the absence of randomi-
sation the Callaway and Sant’Anna estimator attempts
to approach a stepped wedged design by correcting for
the confounding inherent in observational data. Our
application of the estimator makes these corrections
by controlling for patient characteristics via propensity
score matching to ensure balance between interven-
tion and control groups across cohorts, for site charac-
teristics using fixed effects and for temporal effects by
month of admission.

A second limitation is that sites joined the AFN
voluntarily, raising the prospect of selection bias.
However, intervention and control sites were subject
to parallel trends during the preintervention period,
implying selection was not a concern. Third, the
hope was that the positive effects of joining the AFN
would be revealed within 12 months of membership.
However, only 11 months of data were available for
cohort 6 so, for consistency, in the main analysis we
adopted an 11-month postintervention period across
all cohorts. Nevertheless, results were generally robust
to applying longer follow-up periods. Fourth, two
further cohorts of hospital sites subsequently enrolled
in the AFN, but after the period covered by our data,
so could not be included in the analysis. Fifth, the
patient-level outcomes were limited to routinely avail-
able service metrics. These may not capture all poten-
tial benefits of the AFN, particularly those reported by
patients themselves.

Finally, and perhaps most critically, we could not
establish definitively whether the lack of significant
effects was due to the intervention itself or a failure
of implementation exactly as intended. We attempted
to address this by examining the relationship between
outcomes and adoption of the AFN’s best practice
principles. But we found no evidence of a relationship,
whether we focused on the most engaged sites (with
above average adoption) or adoption of each principle
individually. This, however, was an imperfect way to
assess implementation of the best practices because
the data were self-reported rather than objectively
observed or measured.

Implications for practice and policy
There have been several systematic reviews of studies
evaluating the effectiveness of QICs,*® 3! 32 3456

which suggest that their effectiveness is ‘positive but
limited”.*® But authors of these reviews note the possi-
bility of publication bias, studies with non-significant
findings (such as this one) being less likely to be
published.”® *® There are two possible reasons for
limited effectiveness. First, QIC processes alone might
be insufficient to bring about improvements. Nadeem
et al’* identified 14 elements used in QICs, including
learning sessions, data reporting, leadership, training
in quality improvement methods and multidisciplinary
quality improvement teams, all of which were included
in the AFN. But even if QICs that adopt these elements
improve care processes, this may not impact outcomes
if the necessary structures are lacking. Adequate
staffing, age-attuned environments and access to
early supported discharge services are all necessary to
improve outcomes for older people with frailty who
have crisis admissions to hospital.’” Yet, these are not
consistently available, even in relatively well-resourced
healthcare systems such as the NHS.*® Expecting acute
geriatric services to improve outcomes for older people
without these structural elements is akin to expecting a
surgeon to improve hip fracture outcomes without an
operating theatre or associated team.

Second, even though something might appear effec-
tive, it may not always work in practice if the implemen-
tation strategy is inadequate.’® Although membership
of the AFN did not lead to improved outcomes for
older people in acute hospital settings, robust system-
atic review evidence demonstrates that the under-
lying intervention, namely CGA, is effective.”' This
suggests that future research should consider how best
to support those involved in implementation of CGA,
perhaps by applying planning and evaluation frame-
works designed by implementation scientists to help
translate scientific advances into practice.””

In summary, this study found no clear evidence that
the AFN succeeded in meeting its aims to support
older people living with frailty in the UK to return
home from hospital sooner and healthier, over and
above the experience of patients cared for in hospital
sites that were not part of the network. This implies a
more concerted effort is required to configure acute
care services to meet the needs of this vulnerable
population. To realise its aims, the AFN might need to
develop more tailored and better resourced implemen-
tation strategies. Given the importance of the issue of
acute care for older people, further methodologically
robust studies of mechanisms to implement evidence-
based models of care to improve outcomes for older
people living with frailty are warranted.
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