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ABSTRACT

Objectives: Assess the feasibility of a cluster RCT with economic analysis to measure the
clinical and cost-effectiveness of an Enhanced Recovery Pathway for people with hip fracture
and Cognitive Impairment (CI).

Setting: Eleven acute hospitals sampled accross three different UK regions.

Participants: 284 participants (208 female: 69 male). Inclusion criteria: aged >60 years,
confirmed proximal hip fracture requiring surgical fixation and CI; pre-operative AMTS <8
in England or a 4AT score >1 in Scotland; minimum of five days in study ward; a “suitable
informant” able to provide proxy measures, recruited within seven days of hip fracture
surgery. Exclusion critera: did not undergo hip surgery; not expected to survive beyond four
weeks; already enrolled in a clinical trial.

Intervention: PERFECT-ER, an enhanced recovery pathway with 15 quality targets
supported by a checklist and manual, a Service Improvement Lead (SIL) a Process Lead
(PPL) and implemented using a Plan Do Act model.

Primary and Secondary outcome measures: Feasibility outcomes: recruitment and
attrition, intervention acceptability and fidelity, completion of participant reported outcome
measures, preliminary estimates of potential effectiveness using mortality, EQ-5D-5L,
economic and clinical outcome scores.

Results: 284 participants were consented and recruited (132 PEFECT-ER Intervention). Mean
recruitment rates were the same in intervention and control sites, (range: 1.2 and 2.7
participants per month). At three months a relatively small effect (one quarter of a standard
deviation) on health-related quality of life of the patient measured with EQ-5D-5L by proxy in
the intervention group.

Conclusion: This trial design was feasible with modifications to recruitment. Mechanisms

for delivering consistency in the PERFECT-ER intervention and participant retention need to
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be addressed. However, an RCT may not be the optimal research design to evaluate this

perioperative intervention due to the complexity of caring for people with cognitive

impairment after hip fracture.

Trial registration: PERFECTED CRCT ISRCTN99336264

Strengths and Limitations

This feasibility RCT tested the PERFECT-ER intervention across a number of
different UK NHS organisations and provides valuable evidence that the PERFECT-
ER intervention and trial design can be delivered in different settings, providing
assurance for a future trial which would require a substantially larger number of trials
sites.

The study builds on previous work which attempts to clarify the complex associations
between hospitalisation, pre-admission cognitive impairment, post-admission
cognitive impairment, functional decline and mortality.

Only a small proportion of people of non-white ethnicity were recruited (patients and
suitable informants) it therefore remains unclear how successful the approach, consent
and retention of trial participants would be for those from wider cultural, ethnic or
social backgrounds.

The duration and type of cognitive impairment i.e. established dementia versus
temporary delirium, was not controlled within the eligibility criteria but this may be
an important factor which should be considered in any future RCT where a more
suitably powered secondary analyses may be possible to explore the impact of the

PERFECT-ER intervention based on a participant’s presenting cognitive impairment.
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INTRODUCTION

Hip fracture is associated with advancing frailty and has substantial impact on the health,
well-being and independence of older people and their families (1, 2) Acute hip fracture care
costs an estimated £1.1 billion per annum in the UK (3). In the 12 months after fracture,
patients are at increased risk of cognitive and functional decline, admission to long-term care
institutions and higher mortality (4). People with cognitive impairment (CI) are amongst the
most vulnerable in acute hospital settings (5), with lower short-term survival and 24%
mortality during admission (4). They are susceptible to suboptimal and inconsistent care
standards that contribute to cognitive deterioration, increase risk of post-operative

complications, prolong length of stay and cause loss of independence (6).

In older adults with hip fracture, approximately 19% have dementia and up to 42% some degree
of CI that may not meet criteria for a dementia diagnosis (7). People with hip fracture and CI
are frequently cared for in environments which deliver excellent hip fracture care but are less
skilled managing people with CI (8, 9). Hospital care of patients with CI remains an ongoing
area of concern (5) with systemic failures in the care of older people repeatedly identified (10).
Hospital staff may lack the knowledge and skills necessary to identify and assess CI, leading
to under-identification which negatively affects access to rehabilitation services, supported

discharge planning, person-centred care plans and involvement of families and carers (11-14).

This study assessed the feasibility of a cluster design randomised controlled trial (RCT) to

measure the clinical and cost-effectiveness of an Enhanced Recovery Pathway versus
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standard care in acute hospitals for people after hip fracture surgery who demonstrate CI.
Feasibility objectives included recruitment, retention, outcome selection, sample size

estimation and acceptability of intervention training and delivery in NHS services.

METHODS

This paper has been prepared in accordance with the CONSORT Extension for Pilot and

Feasibility Studies (15) reporting guideline. The study methods are summarised below and

previously reported in detail (16).

Public and Patient Involvement

Patients and the pubic were involved from the conception of this study, through the review
and funding process, the study, analysis and writing the findings. They were part of the

steering, oversight and data monitoring groups.

Design and setting

A multi-centre, feasibility, cluster RCT was undertaken. In line with MRC guidance for
complex interventions, an integrated process evaluation was conducted (17); this is currently

under review.

Randomisation

Randomisation was stratified by geographical area, with one intervention and one control

hospital in UK region. Eleven NHS hospitals were randomised to deliver experimental
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(PERFECT-ER) or control interventions. Recruitment was between November 2016 to

February 2018.

Participants

Inclusion criteria

Participants were included if:

e Confirmed proximal hip fracture requiring surgery.

e Aged 60 years or over at the time of surgery.

e Pre-operative AMTS <8 in England (including those with zero because of an inability
to answer questions) or a 4AT score >1 in Scotland.

e Minimum of five days in the study ward.

e Patient had a “suitable informant” (e.g. relative, unpaid or paid carer, care home
manager) with a minimum of once a month face-to-face or telephone contact with the
patient and able to provide proxy measures where required.

e Both patient and suitable informant to be recruited into the trial within seven days of
the hip fracture surgery.

Exclusion criteria

Participants were excluded if:
¢ Did not undergo hip surgery.
e Patient not expected to survive beyond four weeks.

e Patient already enrolled in a clinical trial of an investigational medicinal product.

Sample Size

The target sample was 400 patient participants (200 per arm) from 10 centres (40 patient

participants per site), based on the degree of precision for the estimated intra-class correlation
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coefficients (ICC). This was expected to provide a standard error for the ICC of between 0.033
and 0.041, for a true ICC value of between 0.05 and 0.10 for any endpoint. A priori, it was
expected that four participants would be recruited per site, per month, over 10 months

recruitment period.

Participant recruitment and consent

A three-step recruitment process was implemented, guided by previous phases of the
PERFECTED programme, previous studies (18, 19) and input from clinical and academic

collaborators:

1. Research nurses identified all new hip fracture admissions and screened for pre-
recruitment eligibility in collaboration with clinical staff.

2. Patients (and where possible their potential suitable informant) were approached by the
research nurse who provided study information as soon as clinically appropriate.
Mental capacity was assessed by the research nurse, according to the appropriate
legislative frameworks. In those lacking capacity to consent, consultee agreement from
arelative or professional caregiver was sought, following the requirements of UK capacity
legislation (20, 21).

3. The research nurse approached the patient and suitable informant to obtain informed

consent.

Intervention

Experimental intervention: PERFECT-ER

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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The PERFECT-ER is a multi-component intervention, implemented using service

improvement principles, comprising:

e The PERFECT-ER checklist and manual.
e A Service Improve Lead (SIL) and PERFECTED Process Lead (PPL).

e A model for change (Plan-Do-Study-Act) (22).

The checklist has 15 organisational items, and 68 individual patient items grouped into three
stages (Admission and Pre-Operative; Post-Operative and Rehabilitation; and Discharge),
reflecting the patient journey through acute care settings. It was designed to identify areas of
strength, and potential for improvement in practice, and overarches current hip fracture
guidance. A comprehensive handbook explaining how to implement and use the intervention

(the PERFECT-ER manual) was provided.

In the three months prior to recruitment commencing, the intervention was implemented in
intervention sites by the SIL working 0.50 FTE, following the handbook and adherence
assessed. When sites commenced recruitment, SIL resource was reduced to 0.2 FTE for the
study period. A senior clinician (PPL) assisted the SILs for an hour a week to implement

PERFECT-ER then an hour per month during recruitment.

Comparator group

The control group received treatment as usual. What this consisted of was recorded to

determine local practice.
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Outcomes

Data were collected from medical records of participating hospitals, the National Hip Fracture
Database (NHFD) (23) and participants and suitable informants (summarised in
Supplementary Table 1). Study feasibility outcome measures included: recruitment and
attrition, intervention acceptability and fidelity, completion of participant reported outcome
measures. The delivery of the intervention was monitored by auditing the patients notes against
the PERFECT-ER checklist. Five patients per site were audited at the beginning of each
implementation cycle and at the end of the trial: at three months pre-trial, 1.5 months pre-trial,
trial baseline, four months, seven months, 10 months, 13 months, and 15 months. Clinical
outcomes: mortality rate at 30 and 120 days; hospital admissions (number, length of stay and
time to first admission); falls and mortality during previous six months; and the number of
medications. Economic measures: Bristol Activities of Daily Living Scalre (BADLS), quality-
adjusted life years (QALY) of the participant (1) computed from DEMQOL-U and DEMQOL-
PROXY-U) and (2) computed from EQ-5D-5L completed by participants and again by proxy,
QALY of the suitable informant (unpaid carer), use of health, social and unpaid care collected
via the Client Services Receipt Inventory (CSRI) (24) and hospital service use abstracted from
hospital records. Costs of the intervention were assembled from time inputs of personnel
providing PERFECT-ER, including time spent championing the ERP in study set up. Costs of
inputs per site were calculated by dividing the costs of each role by the number of potentially
affected patients on each study ward over the intervention period. Unit costs for other services

were from published sources (25-28).

Statistical Analysis

Clinical outcome analysis

10
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The data analyses summarise study process information including recruitment, participant
‘flow’ and retention, sample characteristics and completeness of baseline and follow-up
outcome measures. To assess fidelity of the intervention the mean ‘PERFECT-ER’ score of

enacted checklist items was determined.

For each outcome measure, at each follow-up point, an intra-class correlation coefficient (ICC)
was calculated together with a 95% confidence interval based on Searle’s method (29). These
were calculated to assist the choice of primary outcome measure and inform potential sample

size calculations for a definitive trial.

A precise estimate of intervention efficacy was not a primary objective of the data analyses.
However, all efficacy outcome measures were modelled using a general linear model including
the baseline value of the outcome (where available) and the treatment arm. Generalised
Estimating Equations were used to account for ‘clustering’ created by the hospital level
randomisation, thus accounting for the lack of independence of patient-level data within
individual hospitals. The estimates of between arm difference are provided with 95%
confidence intervals (CI). The relationship between the individual ‘PERFECT-ER’ score and
outcomes were considered and a Pearson correlation coefficient calculated to assess the
strength of the linear relationship. The difference in mean ‘PERFECT-ER’ score between those

known to have died during the study and those known to have survived was also calculated.

Economic analysis

The economic evaluation took an NHS and Personal Social Services (social care) perspective
and a societal perspective, incorporating costs of unpaid care and out-of-pocket expenses (for

equipment, adaptations, travel to healthcare appointments).

11
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We examined the ICC of quality-adjusted life year (QALY) and total costs at six-month follow-
up, with Searle's confidence intervals (using the arithmetic mean cluster size for unbalanced
data) derived from one-way analysis of variance (29).

e Incremental cost per 3.5 unit change in BADLSs score of the participant (30)

e Incremental cost per QALY of the participant, (1) computed from DEMQOL-U; and

(2) computed from EQ-5D-5L, completed by participants and again by proxy.

We computed utilities (to subsequently calculate QALY's) using societal weights (DEMQOL-
U from the DEMQOL; DEMQOL-Proxy-U from the DEMQOL-Proxy; and EQ-5D-5L (31,
32). QALYs over the intervention period were derived using the trapezoid method to
approximate the area under the quality of life curve, with linear interpolation between time-

points.

We examined the extent to which hospital services use data from hospital records gave the
same estimates as data collected by SIL-report. We examined the level of agreement on
frequency of service use (counts) and total hospital costs between the two sources as estimated
by Lin’s concordance correlation coefficient (33). We also examined agreement between
sources using the 95% limits of agreement approach (34), which calculates means and standard
deviations of paired differences and the confidence interval for the difference, conditional on
those differences being normally distributed and independent of the measures’ magnitudes
(35). Research nurses recorded the time taken to complete sections of the PERFECT-ER case
report forms, covering multiple instruments/questions. To calculate a time-per-question

estimate, the time taken to complete the CSRI, hospital use and medications review questions

12
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was divided by the number of items in the respective sections. Time taken to complete the

measures was calculated by multiplying the total number of questions by the time-per-question.

RESULTS

Participant recruitment and retention

Figure 1 illustrates patient flow. Recruitment rate by centre is presented in Table 1. Hospital
characteristics at baseline are described in Supplementary Table 2 which shows sites in both
intervention and control groups are broadly similar. 282 participants, 132 from intervention
sites and 150 from control, were recruited. There were 151 months of site recruitment, 70 in
intervention and 81 in control sites. Average recruitment rates did not differ between
intervention and control sites, ranging from 1.2 to 2.7 participants/month. Mean recruitment
rate was 1.87 per site/month. This contrasts with the expected four per site/month. The
demographic characteristics of the 282 study participants and suitable informant characteristics

are shown in Table 2.

Figure I here

Table 1: Recruitment Rates by Centre

Group Site Start Date Months Recruited Rate / Month

Intervention 70 132 1.9
01 December 2016 14 26 1.9
03 November 2016 15 34 2.3
06 November 2016 15 30 2.0
07 February 2017 12 19 1.6
10 December 2016 14 23 1.6

Control 81 150 1.9
02 November 2016 15 24 1.6
04 November 2016 15 18 1.2
05 November 2016 15 23 1.5

13
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1
2
3 08 November 2016 15 35 2.3
4 09 November 2016 15 40 2.7
5 50 July 2017 6 10 1.7
? Total 151 282 1.87
8
9
10
11 Table 2: Participant and suitable informant baseline characteristics
12
13 Participant Characteristic Intervention Control Total
14 (N=132) (N =150) (N =282)
15
Consent:
1? Providing Own Consent 23 (17.6%) 38 (25.9%) 61 (21.9%)
18 Consultee / Legal Rep 109 (82.4%) 112 (74.1%) 221 (78.1%)
Consent
19
20 Age (Mean (SD)) 85.5( 7.4) 86.4 ( 7.9) 86.0 ( 7.6)
21 Missing 2 3 5
22
23 Gender:
24 Male 37 (28.0%) 32 (22.1%) 69 (24.9%)
25 Female 95 (72.0%) 113 (77.9%) 208 (75.1%)
26 Missing 0 5 5
27
28 Ethnicity:
29 Asian 1 ( 0.8%) 5 (3.4%) 6 ( 2.2%)
30 Black 1 ( 0.8%) 0 1 ( 0.4%)
31 White 106 (80.9%) 118 (80.8%) 224 (80.9%)
32 Unable to Respond 23 (17.6%) 23 (15.8%) 46 (16.6%)
33 Missing 1 4 5
34
35 Status:
36 Married / Partner 40 (30.5%) 48 (32.7%) 88 (31.7%)
37 Divorced 7 ( 5.3%) 8 ( 5.4%) 15 ( 5.4%)
38 Single 6 ( 4.6%) 4 ( 2.7%) 10 ( 3.6%)
39 Widowed 54 (41.2%) 60 (40.8%) 114 (41.0%)
40 Unable to respond 24 (18.3%) 27 (18.4%) 51 (18.3%)
Missing 1 3 4
41
42 Employment Status:
43 Employed 3 (2.3%) 3 (2.1%) 6 ( 2.2%)
44 Unemployed 3 ( 2.3%) 3 ( 2.1%) 6 ( 2.2%)
45 Retired 98 (74.8%) 107 (73.3%) 205 (74.0%)
46 Unable to respond 27 (20.6%) 33 (22.6%) 60 (21.7%)
47 Missing 1 4 5
48
49
>0 Suitable Informant Intervention Control Total (N =282)
g; Characteristic (N=132) (N = 150)
Contact:
53 Face-to-face 121 (91.7%) 129 (90.8%) 250 (91.2%)
>4 Phone call 8 ( 6.1%) 11 ( 7.7%) 19 ( 6.9%)
55 Postal 3( 2.3%) 2( 1.4%) 5( 1.8%)
56 Missing 0 8 8
57
58 Relationship:
59 Spouse 26 (19.8%) 26 (18.3%) 52 (19.0%)
60 Other Family Member 98 (74.8%) 110 (77.5%) 208 (76.2%)
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Non-Family Member 4( 3.1%) 4( 2.8%) 8 ( 2.9%)
Paid Carer 3(23%) 2 ( 1.4%) 5( 1.8%)
Missing 1 8 9
Age (Mean (SD)) 60.7 (13.1) 62.2 (12.6) 61.5(12.9)
Missing 4 10 14
Gender:
Male 46 (34.8%) 63  (44.4%) 109 (39.8%)
Female 86 (65.2%) 79  (55.6%) 165 (60.2%)
Missing 0 8 8
Ethnicity:
Asian 1 ( 0.8%) 7 (4.9%) 8( 2.9%)
Black 2( 1.5%) 0 2 ( 0.7%)
White 129 (97.7%) 135 (95.1%) 264 (96.4%)
Missing 0 8 8
Status:
Married / Partner 98 (77.2%) 109 (77.3%) 207 (77.2%)
Divorced 11 ( 8.7%) 8 ( 5.7%) 19 ( 7.1%)
Single 15 (11.8%) 16 (11.3%) 31 (11.6%)
Widowed 3( 2.4%) 8 ( 5.7%) 11( 4.1%)
Missing 5 9 14
Employment Status:
Employed 63 (48.1%) 54 (38.0%) 117 (42.9%)
Unemployed 11 ( 8.4%) 21 (14.8%) 32 (11.7%)
57 (43.5%) 67 (47.2%) 124 (45.4%)
Retired 1 8 9
Missing

Intervention Delivery

evaluation (under review).

Missing Data

was 48.5% (64/132) and for control 52.7% (79/150).
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Overall, the attrition rate was 50.7% (143/282). For the PERFECT-ER intervention attrition

Although implementation was standardised across sites overall compliance with the

intervention fluctuated over time and between sites. This is explored fully in the process
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The degree of missing data varied across measures and across time-points. For example,
baseline data collection consistently demonstrated high missingness for all outcomes
(Supplementary Table 3). In contract, at discharge onwards, there were low missingness with
the exception of the HowRwe at discharge EQ-5D Patient at one, three and six months, and the
Timed Up and Go at three months. The EQ-5D for the suitable informant and proxy both
demonstrated high missingness at six months in the intervention group (Supplementary Table

3).

Economic Outcome Selection

For economic data collection, there was relative