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Introduction

Hospital associated decline or deconditioning (HAD) is an 
under recognised but significant adverse event affecting up 
to 30-40% of older people during hospitalisation1,2. HAD is 
defined as the onset of a new or a deterioration in a disability 
during hospitalisation not present at hospital admission 
and is attributed to the interaction between a patient’s 
vulnerability (physical function, cognition, acute illness) and 
hospital processes, ward routines and environment, that 
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compound these vulnerabilities1,3,4. People who sustain an 
acute trauma that impacts mobility and especially if already 
living with frailty are at high risk of HAD2. Older people 
experience a higher incidence (58%) of traumatic injury 
including hip fractures and is a leading cause of dependency, 
increased mortality and morbidity in this population5. 
Globally over 2,000,000 people a year sustain a hip 
fracture, and in Ireland this figure is 3600 people per year6. 
Recovery from such injury in older people is complicated by 
age-related physiological decline, higher incidents of long-
term conditions, including frailty, and polypharmacy2,6,7. 
Compounding these vulnerabilities are hospital factors that 
can result in prolonged sedentary behaviour, inadequate 
nutrition and hydration and hospital acquired delirium1-3,5-7. In 
essence, these are modifiable risk factors (mobility, nutrition 
and cognitive engagement) for HAD that require proactive 
care planning and targeted intervention in acute care and 
rehabilitation settings to optimise older people’s immediate 
and longer-term recovery. Yet, the ability of nursing and 
multidisciplinary teams (MDTs) to prioritise these aspects 
of fundamental care above competing demands receives 
limited attention8.

Background

Functional recovery to baseline (pre-injury) capability 
is one of the main therapeutic goals in trauma care and 
rehabilitation. Implementation of the National Hip Fracture 
pathway and audit standards9 has improved outcomes for 
this patient group, but the management of older patients 
with other fractures is not as closely monitored. One-year 
mortality following a hip fracture has reduced from 30% 
to 23%6, but morbidity in terms of reduced mobility, loss 
of independence in daily activities and poorer quality of life 
remains high, with 40% of people never regaining their pre-
fracture level of mobility10. Frail older people experience 
even worse outcomes with higher levels of post-operative 
complications, longer hospital stays, and higher levels of 
institutionalisation7,10,11. 

Optimising recovery for this patient group requires a 
multilevel pre-perioperative and post-operative response 
with the consistent implementation of evidence-based 
practice at every stage of the patient pathway9. While 
improvements have been made in the pre- and perioperative 
part of the patient pathway, the post-operative phase 
receives less focus on HAD modifiable factors (mobility, 
nutrition and cognitive engagement). For example, while 
there is a hip fracture audit standard for early mobilisation, 
there is no standard for consistent and progressive mobility, 
and nutrition and cognition do not form part of the suite of 
standards. There is also concern that patients with other 
fractures may not receive the same level of time sensitive 
attention as hip fracture patients but have equally poor 
outcomes12. 

There are several factors that impact on the consistent 
prioritisation and delivery of fundamental care to reduce 

HAD risk including ward staffing levels, competing priorities, 
an increased focus on technological aspects of care, and 
lack of workforce gerontological capability that negatively 
impacts older patients’ experiences and outcomes13,14. There 
are also system barriers such as rigid mealtimes, lack of 
age-appropriate diets, and environmental factors (cluttered 
corridors, poor lighting, lack of equipment and social (non-
clinical) spaces for patients) that increase the challenge of 
delivering fundamental care15,16.

At a ward level, fundamental care activities that prioritise 
early and consistent mobilisation (in addition to scheduled 
physiotherapy), optimal nutrition and hydration, and non-
pharmacological management of delirium are key modifiable 
factors in improving outcomes in older patients17-19. A 
systematic review of in-hospital mobility programs showed 
that early and consistent mobilisation of older adults 
improved health outcomes and reduced length of stay20. 
However, single interventions tend to oversimplify solutions 
for highly heterogeneous and complex populations21-23. 
Undernutrition and malnutrition in patients undergoing 
surgery are strongly related to poorer outcomes24. Yet, in 
2019 only 50% of Irish hip fracture patients received a 
nutritional assessment during their admission9. Equally 
concerning, up to 40% of older patients eat less than half of 
the food provided thus they do not receive the recommended 
daily calorie and protein intake25,26.

A coordinated multidisciplinary response is required 
to optimise the recovery of older patients following major 
trauma. A systematic review of interventions to impact 
hospital associated or functional decline identified 18 
intervention studies that primarily involved nursing teams8. 
The majority of the studies reported improvements in patient 
mobility or nutritional intake, but only four studies targeted 
the major modifiable risk factors for HAD8. A common 
thread across the studies was the use of multicomponent 
implementation strategies, the need to tailor the intervention 
to the ward circumstances, and ward manager leadership8. 
One of the few randomised trials in this area, the CHERISH 
study implemented a ward-based age-friendly programme 
targeting mobilisation, nutrition and cognition in four 
hospitals27. There is an urgent need to expand the evidence 
base and identify pragmatic strategies to enable ward teams 
to prioritise fundamental care above competing demands, 
especially as health systems and front-line teams face the 
new challenge of living with COVID-19. 

The study aimed to implement and evaluate a Frailty Care 
Bundle (FCB) for orthopaedic trauma patients in acute and 
rehabilitation settings to increase mobilisation, nutrition 
and cognitive engagement in order to accelerate functional 
recovery and reduce HAD risk. 

The objectives were to:
a)  co-produce the FCB intervention components in 

collaboration with the nursing and multidisciplinary teams,
b)  apply evidence-based implementation strategies to 

embed the FCB into ward routines,
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c)  measure the effect of the FCB on patient, service and 
implementation outcomes.

The intervention was delivered over the two years 
of the COVID-19 pandemic, which forced unanticipated 
modifications from the original protocol28. 

The study hypothesis I: Using behaviour change strategies 
ward teams will be able to implement components of a frailty 
care bundle to increase attention on patient fundamental 
care (mobilisation, nutrition and cognitive engagement). 

Hypothesis II: Consistent implementation of the FCB 
components by ward teams will increase patient in-hospital 
mobilisation and nutrition, and thus improve patients’ 
functional outcomes, defined as a return to pre-injury 
functional baseline at 6-8 weeks follow-up. 

Materials and Methods

The study is reported as per Standards for Transparent 
Reporting of Non-randomised Designs29 and Template for 
Intervention Description and Replication (TIDieR)30.

We used a two-group pretest-posttest intervention design 
and a multiple-methods evaluation. The study was informed 
by the MRC Framework for developing and testing complex 
interventions across different settings and organisational 
contexts31 and was informed by an implementation science 
approach measuring patient, service and implementation 
outcomes32.

Setting

The intension was to deliver the FCB on both surgical and 
medical older adult wards, this paper reports on the surgical 
population. The intermittent closure and subsequent 
conversion of the medical older adult ward to COVID-19 ward 
and the higher than expected levels of cognitive impairment 
among the medical population prevented us from recruiting 
patients for the FCB post intervention evaluation. 

The intervention was delivered in two hospitals, across 
four ward (two wards per hospital) providing care for 
orthopaedic trauma patients. In the region, patients requiring 
surgical intervention for orthopaedic trauma are managed 
in a tertiary referral centre for major trauma (Site 2). All 
patients are admitted through the emergency department, 
and following surgery and post-operative recovery, patients 
requiring orthopaedic rehabilitation are transferred to a 
nearby elective surgical and rehabilitation hospital (Site 1).

Site 2 has 800 beds and 50 dedicated surgical 
orthopaedic trauma beds. These dedicated beds are 
configured as two wards with 62 beds in total (each ward 
has 31 beds, laid out in four 5-beded rooms and the 
remainder as single or double rooms). Site 1 has 192 in-
patient beds, including 33 dedicated rehabilitation beds 
across two wards of 15 beds and 18 beds (laid out as triple, 
double and single rooms). 

The four wards received the intervention (no control 
wards). There was a phased approach to intervention role 

out and data collection starting with Site 1 (rehabilitation 
wards), patient level data was collected from September to 
November 2020, and post intervention data was collected 
between April to July 2021. On Site 2; pre data was 
collected between December 2020 and April 2021 and post 
data between July and November 2021. There was periodic 
disruption to data collection due to COVID-19.

Participants 

The Pre-intervention primarily focused on nursing 
team (nurses and health care assistants (HCA)) behavior 
change. As the FCB was regarded as fundamental care, all 
staff and patients were eligible to receive the intervention. 
The outcomes were measured at the patient and nursing 
team level. Nurses and HCAs in permanent posts working 
on the participating wards were invited to complete pre-
post staff survey. To measure patient outcomes, we 
recruited participants at baseline and following the FCB 
implementation on each of the wards. 

The inclusion criteria were:
•  Age 60 years or older (age limit was reduced from 65 

years in the protocol to increase the pool of patients for 
recruitment)
•  Medically stable and able to sit out of bed 
•  Eligible to be mobilised by nursing staff based on 

physiotherapy assessment
•  Mobile prior to admission (able to walk across a medium-

size room (e.g. 3-4 meters, +/-walking aid) in the two 
weeks prior to admission
•  Able to provide written informed consent (no significant 

cognitive impairment or delirium as measured by 4-AT or 
recorded in medical notes)

Exclusion criteria: 
•  Unable to mobilise with assistance prior to admission 
•  Can only be mobilised by a physiotherapist
•  Patients on end-of-life or palliative pathway
•  Patients who cannot provide informed consent to participate 

Sample size

We aimed to recruit a sample size of 180 patients 
(pre n=90 and post n=90) as per the protocol sample size 
calculation26. We anticipated (prior to COVID-19) it would 
be possible to recruit this number to provide a between-
patient effect size that would allowed us to detect a 40% 
improvement in average daily step count (using log-linear 
models) with 80% power. 

Intervention 

The intervention components and implementation of the 
FCB were strongly influenced by the ‘EAT, WALK, TALK’ 
intervention22. The FCB principles, outlined below, were 
tailored to each ward based on a detailed ward situational 
analysis and input from the nursing, MDT and local 
implementation group (LIG) (Table 1). 
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FCB Principles 

Early mobilisation: 
•  Mobilisation assessment by physiotherapist within 24 

hours of surgery or transfer to rehabilitation 
•  Nurse assisted mobilisation in addition to scheduled 

physiotherapy sessions 
•  Individualised Patient Mobility goal (aim for minimum of 

three times a day aligned to baseline function)
•  Provision of mobilisation assistance (as appropriate) and 

supervision by nursing and MDT

Enhanced nutrition:
•  Increase supervision and assistance at mealtimes 
•  Reduce disruption at mealtimes 
•  Nutrition screening and weekly re-appraisal 
•  Increase availability of high protein and calorie food (e.g. 

enhanced drinks round and protein snacks) 

Cognitive engagement:
•  Increase cognitive engagement activities among patients 

(talking, on-line games, reading, listening to radio)
•  Improvement in environment layout to promote orientation 

and patient mobilisation

Ward situational analysis

In order to tailor intervention components, each 
ward underwent a detailed situational analysis, involving 
structured observation audits of patient mobilisation and 
mealtimes using validated instruments15,25, observation of 
interprofessional communication on fundamental care, staff 
surveys including their suggestions for change, and informal 
conversations with patients and staff. Data were collected 
over a six-week baseline period on each ward. Despite the 
different focus of the acute trauma and rehabilitation wards 
there were common patterns in the data (Table 1).

During this phase, each site was supported to establish 
a local implementation group (LIG) comprised of nurse 
managers from the participating wards, a lead geriatrician, 
physiotherapy and dietician representative, and catering 
manager. The group was co-chaired by an Assistant 
Director of Nursing (ADON) and the FCB facilitator. The 
ward baseline data was presented to the LIG to inform the 
FCB intervention and implementation plan. The role of the 
LIG was also to escalate barriers beyond the control of ward 
teams and to raise the profile of the project at executive 
level within each site.

Intervention Implementation 

We used the COM-B (communication, opportunity, 
motivation) behaviour change theory and the Integrated 
Promoting Action on Research Implementation in Health 
Services (i-PHAISH) framework to guide implementation 
strategies and project management33,34. There are 
overlapping principles between these theories. COM-B 
focuses on behaviour change at the individual or team 

level33. The i-PARIHS framework describes facilitation (role 
and process) as the mechanism for change to align the 
innovation (intervention) with recipients’ capacity for change 
within local ward and organisational context and external 
health system context34. 

An updated project Logic model (Figure 1) summarises 
the determinates, intervention components, implementation 
strategies, mechanism of action and outcome measures35.

The purpose of orthopaedic trauma care is to restore 
patient mobilisation and baseline functional capability, thus 
the priority for change was to increase patients’ opportunity 
to mobilise through the assistance of the nursing team as 
an addition to patients’ scheduled physiotherapy. The main 
nutrition change was to increase the opportunities for food 
intake through the provision of enhanced snack/hydration 
rounds (especially protein) combined with re-emphasising 
assisted mealtime principles. Cognitive engagement changes 
were introduced on the rehabilitation site, while delirium 
screening was a priority on the acute care wards and at this 
time was managed by the orthogeriatric team (not part of 
the FCB). 

Clinical facilitation 

The intervention was based on a clinical facilitation 
model. The facilitator, an experienced nurse funded through 
the FCB study, worked with ward nursing teams and the MDT 
to identify the intervention components and implementation 
strategies. The COM-B theory posits that behaviour change 
is dependent on the individual or team having the capability 
(psychological, physical), the opportunity (physical and social) 
and motivation (reflective and automatic) to change daily 
practice33. A summary of the intervention is provided using 
the TIDieR checklist (Table 2). The active implementation 
phase in site 1 was eight weeks, while the larger site 2, 
implementation was concentrated over 12 weeks, but there 
were episodic interruptions due to COVID-19. 

The clinical facilitator, using plan-do-study-act (PDSA) 
cycles, worked with ward teams to increase patient 
mobilisation through patient goal setting and improved 
information exchange between nursing, physiotherapy and 
medical teams. Using either an individual patient mobilisation 
sheet (site 1) or mobility (white) board (site 2), patients’ 
mobility capability (level of assistance and equipment 
required) and daily mobility goal (e.g. Walk 10 metres, three 
times a day) was made visible to patients and the bedside 
nurse/HCA with the expectation that nurse/HCA assisted 
mobilisation would increase36. Nutrition changes focused on 
the nursing team providing assistance during mealtimes and 
actioning low food intake (<50% of meal eaten) in real time 
through offering protein-based snacks (e.g. high protein ice-
cream). Where hydration/snack rounds were available, we 
encouraged catering staff to offer protein-based snacks to 
patients. These changes were in addition to ward standard 
practice on nutrition screening and referral to dietitians. 
Changes to improve positive cognitive engagement in site 
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Figure 1. Implementation of Frailty Care Bundle logic model (Smith 2020). The context and determinates are rated on a 5 point scale (-2 to +2) as an indicator of the strength of the factors influence as a 
barrier (-) or facilitator (+). Key: FCB – Frailty Care Bundle; HAD – Hospital Associated Decline; AHP – Allied Health Professional; QI – Quality Improvement; MDT – Multidisciplinary Team; HCA – Health Care 
Assistant; LIGs -Local implementation group; LOS – Length of Stay.
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1 were concentrated on patients with cognitive impairment 
and involved dementia communication skills training for 
HCAs and environmental changes. 

Implementation strategies involved small group 
education, audit and feedback, role modelling by consultant 
ortho-geriatrician, and ward managers incorporating 
mobilisation, nutrition and cognition as part of routine 
nursing communication at nursing huddles or ‘end- of -bed 

rounds’.
The COVID-19 pandemic forced modifications to the FCB 

implementation, the duration of clinical facilitation had to 
be extended on each site to compensate for staff absence 
due to sickness or isolation, group teaching was reduced 
to 1-2 members of staff per session, ward managers and 
their nursing teams were focused on frequently changing 
infection control guidance, leaving less time and energy for 

Topic Observations Actionable Issue

Mobilisation Proportion of patients sat out of bed: 83% (min 71%, max 
93%)

Mobilisation opportunities were ad-hoc and depended on 
patient and nurse/HCA. 
Patient passive – waiting for assistance. 
Low levels of mobility for exercise. 
Prolonged period of sitting in chair.

Proportion of patients walking 55% (min 44% max 77%) 
Median proportion time walking 8am-5pm: 8% (min 5%, 
max 16%) 

Proportion of patients walking for exercise 55% (39%-
77%) Median time walking for exercise: 6.5% (min 0, max 
25%)

Median time sitting 8am-5pm: 44% (min 43%, max 62%)

Nutrition Eating half or less of meal: 56 % (min 45%, max 68%) High proportion of food waste. 
Quality of meals perceived as good, but portion sizes too 
big. 
Textured modified diet poorly tolerated. 
Patients generally received timely feeding assistance. No 
alternative or snack offered if low intake at mealtime. 
No snack/hydration rounds available on acute care wards. 
The nursing teams had limited influence over aspects of 
nutrition (scheduling of mealtimes, tailoring to patient food 
preferences, availability of ward-based snacks, drinks/
snacks rounds).

% of meals where patients sitting out of bed: 64% (min 
31%, max 100%)

% waiting >10 mins for assistance to eat: 1.5% (min 0%, 
max 2%) 

Meal interruptions: 38% (min 15%, max 55%)

Cognition 34% (0 min-83% max) of time resting (doing nothing, but 
not asleep)

The majority of day spent resting, or sleeping. Most frequent 
distraction activity was talking on or looking at phone.
No visitors due to COVID-19. 
No non-pharmacological interventions for patients with 
distressed behaviour.

27% (15-34%) of patients had cognitive impairment, 
dementia or episodes of distressed behaviour

Intra nursing & MDT 
Communication on 
fundamental care 

No record of daily mobility, no mobility goals visible to 
patient or bedside nursing team.
Food charts recorded for high risk patients.
MDT board rounds.
No nursing team huddles, no discussion on nutrition/
mobilisation/cognition unless distressed behaviour 
disrupting ward activity.
Paper based medical records, difficult to locate information/
decipher hand writing.

Professional silos - minimal communication between 
nursing and therapist on individual patient goal setting or 
action plans. 
Variable attitude of nurses/HCA role on assisted patient 
mobility for exercise. 
Increase opportunities for direct communication between 
therapist and bedside nursing team

Staffing levels Registered nurse to patient ratio: Site 1= 1: 3.3 (min 1:3. 
Max 1:4);  Site 2 =1: 4.9 (min 1:4.8, max 1:5.2).  
Healthcare assistant 1-2 per ward. One physiotherapist 
per ward, six monthly rotations. 
Nursing staff perceived the main barrier was insufficient 
staffing levels to meet patient acuity and dependency. 
Therapists also perceived their service was understaffed.

The FCB intervention had no influence over staffing levels. 
Nursing staff levels were often unpredictable due COVID-19. 
Staff experienced fatigue and stress from uncertainty of 
pandemic, wearing PPE, post-viral fatigue.

Key: FCB Frailty Care Bundle; MDT multi-disciplinary team; HCA Health Care Assistant; PPE Personal Protective Equipment.

Table 1. Summary of ward situational analysis.
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Brief Name 
of the 
Intervention

Frailty Care Bundle (FCB)

Why Aim: To increase older patient mobilisation, nutrition intake and cognitive engagement following surgery for orthopaedic trauma. 
Proposed mechanism: To enhance nursing and MDT strategies to prioritise fundamental care above competing demands:
a) Mobilisation- set patient daily mobility goal, share goal (make visible) to patient and bedside nursing team.
b) Nutrition: increase nurse supervision & assistance during mealtimes, action low intake in real time by offering snacks (especially protein).
c) Increase cognitive distraction, positive engagement for patients especially patients with cognitive impairment.
Theory/Framework: COM-B behaviour change model.

What 
(Materials & 
procedure)

A Clinical facilitator worked with ward teams to introduce changes, provided feedback on individual ward baseline data and education 
(consequences of low mobility/undernutrition, practical strategies based on staff suggestions and literature).
Mobility: Site 1: individual Patient Mobility Sheet (physiotherapist & patient agree & write daily mobility goal; patient/nurse record highest level 
of mobility each day). 
Modification: Site 2 Mobility board on wall inside the room of each six bedded bay. Physiotherapist & bedside nurse asked to agree patient 
mobility capability and mobility goal. 
Material: laminated easy clean sheets; white board & marker; 
Nutrition: Re-enforce principles of assisted mealtimes, emphasise on supervision during mealtimes, noticing & actioning low intake in real time 
(offer protein snacks).
Site 1:catering staff promoted protein snack on hydration rounds.
Material: Extra snacks: protein enriched soup at supper, fruit pots trialled. 
Modification: Site 2 - no hydration rounds- but increased range of snacks on ward (e.g high protein ice-cream).
Material: ward freezer to store Ice-cream, high protein ice-cream ordered as ward stock plus additional snacks (custard & rice pots, soft cheese). 
Cognition: Site 1 only: education for HCA on dementia communication skills. Material: distraction resources, dementia orientation clocks, 
signage.
Nursing communication: one ward manager trialled Team huddles, two wards used end of bed walk-round.
Local Implementation group: agree FCB components, address organisational barriers
Patients: patient information leaflet ‘Lets Eat Walk and Talk for Recovery’, provided to all patients

Who provided Clinical facilitator was an experienced orthopaedic nurse with a post graduate diploma in gerontological nursing. Coaching was provided on QI & 
COM-B theory, weekly team de-briefings. 
Role modelling: consultant geriatrician mobilised patient during ward round, ward managers prompted bedside nurse/physio mobility board 
meetings. 
Patients: agreed mobility goals with physiotherapist, encouraged to ask nurse/HCA to assist with meeting goal. 
Modification: Families due to intermittent/restricted family visits, not involved in study as envisioned in protocol.

How is it 
delivered 

Face-to-face ward based, small group education sessions nurses & HCA (40-50 mins). Physiotherapist demonstrated use of mobilisation 
equipment on request from individual nurse/HCA.
HCA Dementia communication training X2 sessions was delivered in class room.

Where Two Rehabilitation wards, two acute trauma wards.

When and How 
Much 

Clinical facilitator was present 3-4 days a week for small group and bed-side coaching, prompting use of FCB resources. 
LIG monthly meetings during baseline and implementation period

Tailoring Mobility: Site 1: individual patient mobility sheet was used. Site 2: was too busy with a high patient turnover, so a centrally located mobility 
board was used to display patient mobility goals. 
Nutrition: Site 1 had more flexibility to introduce nutrition innovations, Site 2 had limited influence over nutrition routines, thus increasing 
availability of ward snacks was the main change.

Modifications The clinical facilitator doubled the duration of time spent on each site to compensate for disruption due to COVID-19. The FCB had to conform to 
strict infection control guidance. Families were not involved in intervention. LIG meetings on site2 – reduced to 3 meetings 

How well It was feasible to implement FCB changes even with strict infection control measures. FCB was reasonably consistently implemented while the 
clinical facilitator remained in situ, but once this resource was withdrawn attention on the FCB gradually lessened. COVID-19 negatively impacted 
the FCB implementation: intermittent outbreaks and ward closures, staff fatigue, and both staff and their managers had limited capacity to 
engage with something new during this period. Organisational readiness for change: existing organisational structures and ways of working 
limited implementation & sustainability, AHP six-monthly rotations (especially physiotherapists), part-time and temporary consultant contracts, 
lack of established QI groups and weak mechanism to address organisational barriers impacted capacity for sustainable change. 

See supplemental file for all FCB materials developed

FCB – Frailty Care Bundle; AHP – Allied Health Professional; QI – Quality improvement.

Table 2. TIDieR summary intervention components.
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FCB. During this period, visitors were largely absent from 
the hospitals, thus families were not involved as intended in 
supporting the FCB.

Data collection

A multiple-methods evaluation was carried out to compare 
patient outcomes pre and post the FCB implementation28. 
Patient participant data were collected at four time points: 
Time 1 (T1) (patient self-report activities prior to their 
injury, T2 on enrolment into the study (once medically stable 
following surgery), T3 at hospital discharge, and T4 at 6-8 
week follow-up via telephone interview. 

Outcome measures

A detailed patient demographic and health profile was 
obtained including the clinical frailty scale (CFS), a clinical 
frailty index based on 24 items adopted from the Irish 
Longitudinal Study of Ageing37, and SARC-F a measure of 
sarcopenia38.

The primary patient outcome was the proportion of 
patients returning to functional (pre-injury) baseline at 

6-8 weeks post hospital discharge. Functional capability 
was measured using the modified Barthel Index (mBI)39. 
Patients’ functional baseline was defined as two weeks prior 
to admission (before their injury) (T1) and was compared to 
the mBI at post-discharge follow-up (T4). The main process 
outcome of interest was patients’ average daily step count 
(mobilisation) during hospitalisation, measured over 3-4 
days on enrollment into the study. The Step Watch Activity 
Monitor (SAM) attached via a Velcro strap to the patient’s 
ankle was used as it is validated to capture slow gait 
speed40,41.

Secondary outcomes included hand-grip strength, the 
simple nutrition assessment questionnaire (SNAQ), EQ-5D 
Visual Analogue Scale for quality of life and 4-metre gait 
speed42-45. 

In line with i-PARIHS, we measured implementation 
outcomes (e.g. acceptability, individual adoption, penetration 
and sustainability) in the nursing staff survey, using a 10-
item bespoke questionnaire tailored to the intervention 
components32. Sustainability was examined in interviews 
with ward mangers and members of the MDT. 

Figure 2. FCB Patient flow diagram (recruitment and reasons for attrition).
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Statistical Analysis 

Categorical variables are described by their counts and 
percentages in each category, while continuous variables are 
presented using their medians and interquartile ranges (IQR). 
The average daily step count (across all days of observation) 
was calculated for each patient. Pre versus post differences 
in average daily step counts was then estimated using a log-
linear regression model, adjusted for hospital. The resulting 
effect estimates are presented as percent changes in the 
geometric mean of average step counts among patients 
recruited during the post-intervention phase versus those 
recruited during the pre-intervention phase. Pre vs Post 
differences in all other outcomes (changes in mBI, grip 
strength, SNAQ scores, EQ5D VAS and 4m gait speed) are 
similarly estimated using ordinal regression models with 
a logit link (proportional odds models [454]), adjusted for 
hospital. Effect estimates from these ordinal models are 
reported as odds ratios (ORs), where values greater than 1.0 
reflect a tendency of higher outcome values in the patients 
recruited in the post-intervention study phase versus those 
recruited in the pre-intervention phase. These models can 

be usefully viewed as covariate-adjusted rank-based non-
parametric tests of between-group differences that don’t 
rely on distributional assumptions about the outcomes. All 
models are estimated on a complete case basis. Given the 
exploratory nature of the study, all estimates are reported 
alongside p-values without any adjustment for multiple 
comparisons.

All analyses were conducted using the R language 
for statistical computing (Version 4.0.3,) and RStudio 
(Version 1.4.1106)45. Ordinal regression models were 
estimated using the package rms46, while tables and plots 
were respectively constructed using the gtsummary and 
ggplot2packages47,48. 

Results 

In total, 145 patients were approached, and 120 
consented to participate (pre n=60, post n=60), at 6-8 week 
follow-up (T4) 79 participants remained in the study (pre 
n=43, post n=36) (Figure 2). The sample size allowed us to 
test the feasibility of patient recruitment and intervention 
implementation across different sites, but it was under-

Study Phase

Characteristic N Overall, N = 120 Pre, N = 59 Post, N = 61 p-value1

Age (years), median (IQR) 109 78 (73, 84) 79 (73, 85) 78 (73, 83) 0.7

Sex 120 0.14

     Female, % 83 (69%) 45 (76%) 38 (62%)

     Male, % 37 (31%) 14 (24%) 23 (38%)

Reason for admission 118 0.4

     Hip fracture/repair, % 67 (57%) 37 (63%) 30 (51%)

     Lower limb fracture/injury, % 25 (21%) 12 (20%) 13 (22%)

     Wound infection/soft tissue injury, % 15 (13%) 4 (6.8%) 11 (19%)

     Pelvic fracture, % 2 (1.7%) 2 (3.4%) 0 (0%)

     Spinal fracture, % 3 (2.5%) 2 (3.4%) 1 (1.7%)

     Upper limb fracture, % 2 (1.7%) 1 (1.7%) 1 (1.7%)

     Other, % 4 (3.2%) 1 (1.7%) 2 (3.4%)

Living situation 120 0.4

     Lives alone, % 50 (42%) 23 (39%) 27 (44%)

Number of chronic conditions, median (IQR) 120 3.00 (2.00, 5.00) 3.00 (2.00, 4.00) 4.00 (2.00, 5.00) 0.095

Number of medications at admission, 
median (IQR)

104 6.0 (3.0, 9.0) 5.0 (3.0, 7.0) 7.0 (5.0, 10.0) <0.001

SARC-F score, median (IQR) 117 2.00 (1.00, 4.00) 2.00 (1.00, 3.50) 2.00 (1.00, 5.00) 0.4

Clinical Frailty Index (24 items) , median 
(IQR)

120 0.25 (0.20, 0.33) 0.23 (0.17, 0.31) 0.28 (0.21, 0.35) 0.025

Pre-admission clinical frailty score (CFS) , 
median (IQR)

101 3.00 (2.00, 5.00) 3.00 (2.00, 4.00) 4.00 (3.00, 5.00) 0.089

1 Wilcoxon rank sum test; Pearson’s Chi-squared test.

Table 3. Patient demographic and health profile (n=120).
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Study Phase

Characteristic N Overall, N = 1201 Pre, N = 591 Post, N = 611 Odds Ratio p-value

mBI2 pre-admission 110 100 [90, 100];  100 [92, 100]  95 [90, 100] 0.56 (0.27 - 1.16)3 0.12

mBI2 on enrolment to study (T 1) 108 60 [50, 70] 65 [45, 70];  60 [50, 70] 1.24 (0.64-2.39) 3 0.525

mBI2 6-8 weeks post discharge(T 4 ) 79 90 [80, 100]  90 [80, 100]  90 [89, 100] 1.72 (0.78-3.82) 3 0.182

Change in mBI pre-admission to 
post-discharge

73 -5 [-15, 0];  -5 [-15, 0]  0 [-5, 0] 2.29 (0.98 -5.36) 3 0.056

mBI recovery (proportion of patients 
returning to baseline function)

73 36 (49%) 16 (41%) 20 (59%) 2.03 (0.8-5.2) 3 0.138

Step count during hospitalisation 119 336 (174,568) 324 (163, 529) 371 (192, 816) 1.11 (0.72-1.70)4 0.63

Site 1 step count 53 443 (221, 727) 470 (368,555) 295 (203,877) 0.78 (0.49-1.25) 4 0.30

Site 2 step count 66 265 (133,523) 190 (116,351) 386 (186,742) 1.47 (0.75-2.87) 4 0.26

1 Median [IQR]; (Range); n (%); 2 mBI - Modified Barthel Index; 3 Treatment effect estimated using ordinal regression, adjusted for hospital; 4 Treatment effect 
estimated using log-linear regression.

Table 4. Analysis of modified Bartel Index (mBI) and hospital step count.

Implementation outcome Item 

No Change, 
same as before 

the FCB 

Small changes, 
(inconsistent, 
depends on 

who is on shift) 

Moderate 
changes, 
(happens 

most of the 
time)

Significant 
changes, 
(nearly 
always 

happens)

N (%) N (%) N (%) N (%)

Penetration (level of spread within setting)
Patient mobilisation (increase in walking 

or sit-to-stand) 
3 (2.2) 15 (11.0) 11 (8.0) 3 (2.2)

Feasibility (actual fit or utility) Patients have a daily mobility goal set 3 (2.2) 12 (8.8) 13 (9.6) 5 (3.7)

Individual Adoption (self-reported uptake)
As the nurse, I am informed of / know 
my patients’ mobility goal (how far & 

frequency)
2 (1.5) 10 (7.4) 13 (9.6) 8 (5.9)

Penetration (level of spread within setting)
Patient nutrition (increased supervision 

& monitoring at mealtimes)
5 (3.7) 9 (6.6) 16 (11.8) 3 (2.2)

Penetration (level of spread within setting)
Increase in protein snacks offered if low 

meal intake
5 (3.7) 10 (7.4) 12 (8.8) 6 (4.4)

Penetration
Patients encourages to keep their mind 

active (distraction activity)
16 (11.8) 3 (2.2) 11 (8.1) 3 (2.2)

Penetration
Patients with dementia/ delirium have 
time protected for distraction activities

16 (11.8) 5 (3.7) 8 (5.9) 4 (2.9)

Penetration (level of spread within setting)
Key message/ educate patients on 
protein intake & mobility for muscle 

strength & recovery
7 (5.1) 10 (7.4) 12 (8.8) 4 (2.9)

Penetration (level of spread within setting)
Nursing team huddle includes patient 

nutrition and mobilisation 
5 (3.7) 3 (2.2) 13 (9.6) 8 (5.9)

No, it is not 
required 

Not sure, not 
really a priority 

for us

Yes, we can 
sustain the 
progress on 

our own

Yes, but 
we need a 
dedicated 

resource to 
continue 

Acceptability & Sustainability 
(maintenance, continuation) 

Overall, I feel positive about the FCB 
and would like to see it continue 

1 (0.7) 2 (1.5) 12 (8.8) 16 (11.8)

Table 5. FCB Implementation outcomes (n=33).
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powered to detect statistically significant differences. There 
was a slightly higher attrition from the post-intervention 
group due to patients withdrawing consent, early discharge, 
becoming unwell, or loss to follow-up. 

The demographic and health profile indicated the pre- 
and post-intervention cohorts were largely similar, but there 
was a trend toward an older, frailer population in the post-
intervention group (Table 3). The overall median age was 78 
years (IQR 73,84), the majority were female (83%), and 
just over 40% lived alone. Hip fracture (67%) was the most 
frequent injury. The clinical frailty scale (CFS) indicated both 
groups were similar for baseline functional capability, but the 
clinical frailty index (includes chronic conditions, functional 
and sensory limitations) indicated the post-intervention 
group were more frail than the pre-intervention group and 
were prescribed more medication.

Primary Outcome

At baseline, the majority of participants were independent 
for basic activities of daily living (ADLs) on the mBI, but it 
was slightly lower in the post-intervention group (Table 4). 
Post-intervention participants were more likely than pre-
intervention participants to report higher mBI scores at T4 
(follow-up) relative to pre-admission mBI (OR 2.29, 95% CI 
0.98-5.36), indicating a return to pre-injury function, but 
this had border line statistical significance (p=0.056). 

The accelerometer mobility data, indicated there was a 
non-significant 11% increase in average inhospital daily 
step count in the post-intervention group compared to the 
pre-intervention group (Table 4). There was a hospital effect, 
the acute care wards (site 2) demonstrated a 47% increase 
in step count, whereas the rehabilitation wards (site 1) saw 
a reduction in median step count from the pre-intervention 
period. It should be noted that in site 1 post-intervention data 
were collected three months after active implementation had 
stopped (COVID-19 delayed data collection), while, in site 2 
the data collection started 4 weeks after clinical facilitation 
had stopped. There was no significant difference seen in 
other outcome measures (supplemental file Table S1). 

Implementation outcomes and sustainability 

In the post intervention staff survey, we achieved a 
42% (33/79) response rate. The response rate was likely 
impacted by COVID-19 outbreaks that resulted in periodic 
ward closure to research, staff fatigue, sick leave and 
turnover. Overall, 84% (28/33) of staff felt positive about 
the FCB, while 48% felt it required ongoing facilitation to 
sustain the changes (Table 5). The majority of respondents 
believed there was an increase in patient mobilisation, 
awareness of mobility goals, nutrition and patient education, 
but very little change in cognitive engagement activities. 

The intervention was multicomponent and tailored to 
each ward context and available resources thus it was 
difficult to assess fidelity. The most consistent element 
across all settings was the staff education sessions which 
were delivered by the FCB clinical facilitator. The completion 

of the mobility sheet or mobility board was regularly audited 
with feedback provided to the nursing and physiotherapy 
team. We also repeated the ward situational analysis audits 
for mobilisation and mealtimes. The data showed no change 
in the proportion of food consumed at mealtimes, or the 
proportion of time spent walking /exercising, but there was 
a 17% (47% min-94% max) increase in proportion of 
patients observed mobilising.

While the clinical facilitator remained on the wards, there 
was a reasonably consistent uptake in the FCB changes, 
but once the facilitator withdrew, it was more difficult for 
teams to sustain the changes, in particular professional silo 
working tended to re-emerge. Some organisation barriers 
to sustainability were the six-month rotation of therapists, 
turnover in the nursing and medical teams, and limited 
influence of the LIGs to address organisational barriers 
(e.g. lack of hydration rounds, ward nutrition routines, 
staffing levels). 

Discussion 

The FCB was a multicomponent intervention designed 
to reduce the risk of HAD through increasing in-hospital 
mobilisation, nutrition, and cognitive well-being in older 
patients. 

Hypothesis I: It was feasible for ward teams to introduce 
new ward practices for some, but not all of the FCB 
components. Clinical practice around mobilisation and 
nutrition were easier to influence that cognitive well-being. 
The FCB utilised pragmatic strategies (goal setting, assisted 
mealtimes, interprofessional communication) to enable 
nursing teams with the support of the wider MDT to prioritise 
fundamental care.

Hypothesis II: It was possible to increase patient average 
daily step count during hospitalisation in the acute care 
wards, which may be a critical factor in accelerating patients’ 
return to baseline functional capability. The post intervention 
group tended to be more frail than the pre-implementation 
group, perhaps attributed to deconditioning during the 
pandemic, thus increasing step count in this group may have 
required greater effort by patients and ward teams. While we 
achieved initial changes in practice, sustainability without 
ongoing clinical facilitation and organisation resources 
remained a challenge.

The findings in this study align with the growing 
evidence on fundamental care and its protective effects 
against HAD8,50. Brown et al51 and Cohen et al52 increased 
nurse-led patient mobilisation and significantly decrease 
the proportion of older patients experiencing persistent 
functional decline post-discharge. Similarly, Mudge et al 
demonstrated the effect of a ward-based facilitation model 
to promote mobilisation, nutrition and cognitive engagement 
in reducing risk of delirium and the potential to influence 
other hospital harms, as in our study sustainability remained 
a key concern in the face of staff turnover and competing 
organisation priorities27.
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Implications for practice

In hospital-based intervention studies there are 
recurring barriers to implementing and sustaining 
changes to evidence-based practice53. Staff resource 
is without doubt the most widely reported barrier and 
generally difficult to influence within the scope of a time 
limited research project. Another factor is middle manager 
(e.g. assistant director of nursing (ADON), ward manager, 
consultant clinician, therapist team lead) implementation 
and organisation change leadership54,55. In this study, 
ADON, ward manager and clinician role modelling were 
crucial in influencing attitudes and front-line nursing 
and therapists’ behaviour. This included providing 
structured opportunities, such as nursing huddles to 
include fundamental care, opportunities for therapists and 
bedside nurses to set patient goals, and role modelling 
changes as part of the MDT. An observation in this study 
is that while ward managers were held accountable 
for patient harms (falls, pressure ulcers, missed care) 
they often had very little autonomy to influence key 
contributing factors. These factors included AHP ward 
allocation and rotations, nurse staffing levels and skill 
mix, physical environment, and catering practices56. 
Grealish et al16 emphasises the responsibility of senior 
nurse leadership in shifting organisational culture to 
value fundamental care as important nursing work and 
a refusal to accept ‘missed care’ and ‘rationed care’ as 
normalised culture. A misperception is that fundamental 
care is just the preserve of nursing. Delivering high quality 
fundamental care requires effective interdisciplinary 
working, collaborative partnerships with patients, and 
strong middle manager and executive leadership57. 
External system levers to prioritise fundamental care is 
likely to require explicit standards incorporated as part 
of the National Hip Fracture Audit and Standards in Care 
for Older People in Hospital with appropriate organisation 
self-monitoring and external accreditation to achieve age-
attuned health systems58,59. 

An updated systematic review by Bridges et al60, 
identified little improvement in the experiences of older 
people in acute care over the last 20 years. The review 
highlighted that ‘The physical and social environment of 
the hospital positioned many older patients as insignificant 
and powerless to influence the care they received’ including 
fundamental care60. Fundamental care combined with 
effective patient communication is at the heart of patient 
safety and improving outcomes for older people. We saw an 
increase in step count and improved mBI in acute care wards 
despite the effects of the COVID-19 pandemic and strict 
infection control measures which undoubtedly increased 
the risk of HAD and other adverse events61. Championing 
fundamental care at the micro ward, meso organisation and 
macro system level is more important than ever as hospitals 
deal with post-pandemic deconditioning56,61. 

Limitations

Our study was not powered to show a significant effect, 
and as a pre-post design it cannot establish causation, in 
addition data collectors were not blinded to the intervention. 
The data may not be generalisable beyond the current study 
context. While the intervention included all patients, our 
evaluation was restricted to patients who were deemed 
capable of providing informed consent. With ever-increasing 
numbers of patients with cognitive impairment in our 
services, we need better ways of capturing routine data 
on hospital outcomes on mobility, nutrition, continence 
etc., beyond falls and pressure ulcers. We also need more 
diverse study designs beyond randomised controlled trials 
with overly restricted patient recruitment and inflexible 
interventions to provide the evidence we need to bridge this 
practice theory gap. 

Conclusion

Although COVID-19 and increased levels of cognitive 
impairment led to under-recruitment and inadequate 
power, we saw a trend toward a return to pre-injury physical 
function associated with an increased patient step count on 
some wards. At the micro ward level, initiating and sustaining 
change is likely to require ongoing clinical facilitation, 
implementation leadership capability and interdisciplinary 
work to innovate and test new ideas. At the meso level and 
macro level senior leadership and health system regulators 
need to champion fundamental care as valued work to 
improve outcomes and refuse to accept missed and rationed 
care as an acceptable compromise. The FCB requires further 
refinement and testing with particular attention paid to the 
third element of the bundle cognition as well as the role of 
middle and senior managers as change agents influencing 
age attunded ward and hospital culture. 

Data availability

The anonymised data that support the findings of this study 
are openly available in Zenodo at https://doi.org/10.5281/
zenodo.7781454. Additional study documentation can be 
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org/10.17605/OSF.IO/XP8CY.
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Supplementary Figure 1. Patient mobilisation sheet tested on rehabilitation ward (not sustained).
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Supplementary Figure 2 Guidance for nurse and physiotherapy teams on patient mobility goal setting.
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Tool 2: Mobilisation Board used in Orthopaedic trauma ward 

The mobilisation board (white board) contains four columns: Bed number, Current status/capability, daily Goals, completed. 
The board has been adopted for use on three medical/older adult wards on two sites. 

See instructions below of completing board

Supplementary Figure 3. Patient mobility board tested and sustained on acute care wards.

Guidance instructions for completing the mobility board

These instructions are laminated and placed beside the board, ward teams are able to modify the board as required as long 
as the core information is displayed. 

Patient Mobilisation + Goal Setting Mobility board

•  Assess every patient for mobility capability and assign a capability and any equipment required (e.g. assistance of 1 with 
Wheel Zimmer frame (ASS*1, WZF))
•  Every patient for active management should have a mobility/walking goal assigned within 48 hrs of admission or once 

clinically stable (see table 2 below)
•  The goal is set by the Nursing Team + Physiotherapist (for pts referred for physio)
•  The goal is based on the patient’s baseline mobility (2 weeks prior to admission) and in consultation with the patient
•  Keep the goal simple- see Table 2 for suggestions
•  The goal is reviewed and amended as required by the nursing team, but at least twice per week 
•  At the end of each day shift, mark on mobility board whether goal competed (C ), not completed (NC) or partially completed 

(PC) + Date of shift
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Pt Mobility Staus/Capability Equipment

Code

Hoist

STS Sit to Stand

BB T/F Banana board transfer

ASSx1 Assist of 1 

Assx2 Assist of 2

S Supervision of 1 or 2

IND Independent 

WZF  Wheel Zimmer Frame

W/STICK Walking Stick

3WR 3 wheel Rollator

E/C Elbow Crutches

BB Banana board

Supplementary Table 1. Patient Mobility Assessment (withing 48 
hrs of admission).

Patient Goal Example Outcome Date of shift

SC Sit in Chair Hoist, SC for 2 hrs Complete (C)

STS Sit to Stand BB T/F, Ass*2, 

STS X 2 times Not Complete

MTT Mobilise to toilet ASS*1, W/Stick 

MTT x 3 times Partial complete (PC)

5 m Mobilise 5 metres ASS*2 WZF, 

5m X 2 times

10 m Mobilise 10 metres S*1, 3WR, 

10m x 3 times

Corridor Mobilise length of corridor IND, 

Corridor x 3 times

Supplementary Table 2. Patient Daily Mobility Goal (within 48 hrs of admission).
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Supplementary Figure 4. Patient information leaflet promoting Eat, Walk, Talk.


