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Abstract 

Hina Tariq: Development, validation and evaluation of the feasibility of 

observational risk assessment for contractures: The ORACLE study 

Background 

Joint contractures are a prevalent and debilitating complication of prolonged 

immobility in individuals living in care homes. Despite high prevalence rates, there is 

no standard, evidence-based risk assessment tool to evaluate the risk of contractures 

and prompt early intervention. This project aimed to develop and validate ORACLE 

(Observational Risk Assessment of Contractures: Longitudinal Evaluation), a novel 

assessment tool tailored to help care staff in early identification of risk of contractures 

and timely initiation of preventive measures. 

Methods 

A multi-phase, sequential, mixed-methods design was adopted. The project was 

structured into two main phases: 1) Content validation and 2) External validation. In 

the first phase, three consecutive studies were conducted:  a systematic review, a 

Delphi survey and a quality improvement (QI) study to develop an educational video. 

The second phase consisted of two streams of work: a) psychometric testing and b) 

qualitative interviews with care staff. 

Results 

Study 1: The systematic review included 47 studies and identified three categories of 

associated factors: sociodemographic factors, physical factors, and proxies for bed 

confinement. The findings informed the design of the Delphi study. 

Study 2:  The experts demonstrated a high level (70-100%) of consensus regarding the 

clinical factors (10 out of 15 items), preventive care approaches (9 out of 10 items), 

and contextual factors (12 out of 13 items). The findings informed the development of 

ORACLE. 

Study 3: Baseline data revealed that most care staff lacked contracture knowledge. 

Post-intervention, the level of knowledge and understanding increased, demonstrating 

that introducing the educational video is a feasible and positively received method of 

enhancing care staff's awareness of contractures. 

Study 4:  ORACLE demonstrated high inter-rater and intra-rater reliability and good 

convergent validity with Barthel Index. 

Study 5: Three overarching themes were identified: 1) usability of ORACLE, 2) 

acceptability of ORACLE and 3) contextual factors that can potentially influence the 

practical implementation of ORACLE in a care home setting.  

Conclusions 

This project offers new knowledge in contracture prevention by providing a novel 

evidence-based risk assessment tool for contractures. ORACLE is a reliable and 

practical tool for assessing contracture risk in care home residents, with the potential 

to improve preventive care in this setting. However, qualitative insights emphasise the 

importance of organisational support, continued staff training and ongoing support to 

ensure consistent application, implementation and sustainability of ORACLE.  
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Chapter 1: Introduction 

1.1 Chapter overview 

 This chapter provides a background to the research problem, setting the context and 

significance of the research area. It begins with an overview of contractures, 

including their types, aetiology and pathophysiology and epidemiology across 

various conditions, and the impact of contractures on the affected individuals. 

Following this, the contractures are discussed within the context of care homes, 

establishing the study’s rationale in detail, followed by an outline of the specific aims 

and objectives. The chapter then concludes by summarising the structure of the entire 

thesis. 

1.2 Background  

1.2.1 What are contractures?  

There is no universally accepted definition for joint contractures. However, 

contractures are commonly defined as a reduction in the active or passive range of 

motion (ROM) resulting from structural changes within the intra-articular (bone, 

cartilage, capsule) or extra-articular (muscles, tendons, skin) tissues surrounding the 

joint(s) (Figure 1) (Jamshed and Schneider 2010; Halar & Bell, 2012).   

 

Figure 1 Contractures (personal collection 2023) 
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1.2.2 Types of Contractures  

Contractures can be categorised or described based on (i) the type of tissue involved, 

(ii) severity, (iii) direction of restricted ROM and (iv) underlying pathology (Figure 

2). 

 

 

Figure 2 Types of contractures  

  

  

(i) Type of tissue involved  

The type of connective tissue involved in joint movement restriction can define the 

type of contracture developed; however, multiple tissues can have underlying 

involvement, and it is often difficult to identify a single point of joint restriction 

(Campbell et al. 2014). There are three types of joint contractures based on the 

underlying tissue (s) involved:  

a. Myogenic contractures  

Myogenic contractures are defined as a reduction in the muscle length resulting 

in limited active and passive ROM (Trudel and Uhthoff 2000; Halar and Bell 

2012). These are most commonly associated with upper motor neuron lesions 

such as brain and spinal cord injury (SCI), multiple sclerosis and cerebral palsy 
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(CP) (Trudel and Uhthoff 2000). They are also frequently seen in muscle 

degeneration disorders like muscular dystrophy or following a prolonged period 

of immobility, such as extended bed confinement in the intensive care unit 

(ICU).   

b. Arthrogenic contractures  

Arthrogenic contractures typically result from damage or stiffening of the 

connective tissues surrounding a joint, like bone, cartilage and the joint capsule 

and are often coupled with pain (Trudel and Uhthoff 2000). These contractures 

are commonly seen in orthopaedic conditions, e.g. osteoarthritis, rheumatoid 

arthritis, systemic sclerosis and osteochondritis (Trudel and Uhthoff 2000). Post-

traumatic joint contractures can also be categorised under this category, which 

develop as a result of injury, e.g. fractures or joint dislocations (Hildebrand et al. 

2021).   

c. Soft-tissue contractures  

Soft-tissue contractures, also known as scar contractures, involve the cutaneous, 

subcutaneous, and/or loose connective tissue surrounding the joint (Halar and 

Bell 2012). They are a common consequence of burns and open wounds (Tan et 

al. 2019; Klingshirn et al. 2020).  

(ii) Severity  

Researchers commonly categorise contractures based on the degree of loss of ROM 

at a specific joint: (a) no contracture, (b) mild, (c) moderate and (d) severe (Diong et 

al. 2012; Kwah et al., 2012; Hoang et al., 2014; Hardwick et al. 2018).  

a. No contracture: no loss of ROM  

b. Mild contracture: loss of up to 1/3rd of total ROM  

c.  Moderate contracture: loss between 1/3rd to 2/3rd ROM   

d. Severe contracture: loss greater than 2/3rd ROM  

Some researchers also categorised contractures by the severity of functional 

impairment at the joint: (a) severe, (b) moderate or clinically relevant, or (c) 

clinically non-relevant (Pohl and Mehrholz 2005).  

(iii) Direction and joint involved  

Contractures are frequently named based on the direction opposite to the restricted 

ROM and the specific joint affected (Campbell et al. 2014). For example, an elbow 

flexion contracture denotes a limitation in elbow extension (Suksathien and 
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Suksathien 2010), and a hip abduction contracture refers to a restriction in the 

adduction of the hip joint (Al Bayati and Kraidy 2016).  

(iv) Underlying Pathology  

Contractures can be categorised as progressive or non-progressive based on the 

underlying pathology. Progressive contractures are acquired and typically develop 

as a secondary complication of chronic conditions, e.g., stroke, SCI, arthritic 

diseases, or surgical procedures like total knee and hip arthroplasty (Bartoszek et al. 

2016). These contractures are associated with external clinical factors, including 

physical mobility, muscle weakness, spasticity, impaired cognition, and pain 

(Skalsky and McDonald 2012). In contrast, non-progressive contractures are usually 

congenital, affecting multiple joints and limbs and are primarily associated with 

genetic conditions, e.g., arthrogryposis multiplex congenita (Darin et al. 2002).   

Literature suggests that progressive contractures that develop as a secondary 

consequence are usually preventable and need timely recognition and intervention. 

The scope of the current study is focused on progressive arthrogenic or myogenic 

contractures. Scar contractures and contractures that are a part of the primary 

diagnostic criteria in conditions like Dupuytren’s disease, adhesive capsulitis, or 

ischemic contractures fall outside the scope of this research.  

1.2.3 Aetiology and Pathophysiology  

Extended immobility has been identified as the single most frequent cause of 

progressive joint contractures (Selikson et al. 1988; Skalsky and McDonald 2012). 

When a joint is immobilised in a shortened or fixed position for an extended period, 

e.g., a knee joint positioned in flexion, it leads to a reduced number of sarcomeres, 

causing adaptive shortening of the muscles and connective tissues (Skalsky and 

McDonald 2012; Matozinho et al. 2021). The connective tissues, in turn, lose their 

elasticity and undergo fibrosis, ultimately leading to an inability to move joints 

normally and the development of contractures (Skalsky and McDonald 2012; 

Matozinho et al. 2021).  

Immobility can contribute to the development of contractures through external 

aetiological factors such as spasticity, muscle weakness and pain. The literature 

explains several possible pathophysiological mechanisms responsible for adaptive 

shortening of the structures depending on the underlying aetiological factor. The 

increased resistance to stretch is caused by the mechanical properties of the tissues, 
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which can be influenced by both neural and non-neural factors (Salierno et al. 

2014).   

Neural factors originate centrally and cause muscle hyperactivity of the muscles 

(Salierno et al. 2014). For example, in spasticity, the disinhibition of the mono-

synaptic stretch reflex causes the affected muscles to become hyperactive and 

contract in response to stretch, which reduces the individual’s ability to control the 

affected muscle and limb (Mukherjee and Chakravarty, 2010; Salierno et al. 2014). 

Consequently, the joint remains in a fixed position, leading to connective tissue 

changes as with immobilisation (Ada et al. 2006).  

 Muscle weakness can develop as a consequence of neurological conditions or 

sarcopenia resulting from a sedentary lifestyle or poor nutrition. When one muscle 

group becomes weak and is unable to match the force of the opposite or antagonist 

muscle group, this results in restricted joint movement and fixed positions, leading to 

connective tissue shortening and contractures (Skalsky and McDonald 2012). For 

example, a muscle imbalance between functioning shoulder internal rotators and 

weak or paralysed external rotators may lead to static posturing and internal rotator 

contracture (Goh and Cornwall 2020). In addition, muscle weakness can hinder the 

joint’s ability to be moved through the full range and hold its position against 

gravity, again contributing to contractures (Ada et al. 2006).  

Non-neural factors encompass alteration in the mechanical properties of the tissues 

secondary to orthopaedic injuries, heterotrophic ossification, splinting, paralysis, 

pain or any condition that restricts joint movement (Salierno et al. 2014). In the case 

of pain, e.g., after fractures, surgeries, or chronic musculoskeletal conditions, the 

body’s natural response is to immobilise or “splint” the joint in a fixed and 

comfortable position for extended periods. Over time, this can lead to structural 

changes in articular or non-articular tissues, leading to contractures (Campbell et al. 

2014).  

1.2.4 Epidemiology of Contractures  

1. Neurological Conditions  

Stroke and Acquired Brain injury: The development of contractures is a commonly 

reported secondary impairment after stroke and acquired brain injury.  
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Kwah et al. (2012) conducted a study on a 200-consecutive sample of adult stroke 

patients admitted to a Sydney Hospital in Australia and reported that 52% of the 

patients developed at least one contracture within a period of six months. The 

incidence of contractures was seen to be higher in patients with moderate to severe 

stroke. It varied from 12-28% across different joints, and shoulder and hip were the 

most frequently affected joints (Kwah et al. 2012).  

Another recent longitudinal study by Matozinho et al. (2019) on individuals with 

hemiparesis due to stroke admitted to a public hospital in Brazil (69 patients) 

reported that the incidence of contracture in upper extremities was 28% in one or 

more joints 3 months post-stroke. This incidence varied across joints of the upper 

limb: 13% for the shoulder, 6% for the wrist and 16% for the wrist joint. There was 

also a higher incidence of contractures in patients with moderate stroke when 

compared to mild-stroke patients (Matozinho et al. 2019). Sackley et al. (2008) also 

conducted a longitudinal study on 122 stroke survivors identified through 

Nottingham Stroke Register (UK) during the first year after severe stroke. The 

reported incidence was 43% in the first three months of stroke, which increased to 

56% in six months and 67% within one-year post stroke (Sackley et al. 2008).  

Regarding acquired brain injury, Singer et al. (2004) in their longitudinal study 

(n=105) reported an overall incidence of ankle contractures to be 16.2% over one 

year in patients with moderate to severe brain injury (Singer et al. 2004). Based on 

the data from the study by Pohl and Mehrholz (2005), which determined the 

prevalence of shoulder contractures in 50 patients with severe brain damage of 

various etiologies, 56% of the patients suffered from a contracture in at least one 

joint (Pohl and Mehrholz 2005).  

 Spinal Cord Injury: Diong et al. (2012) conducted a prospective cohort study on 92 

consecutive acute SCI patients presented to two Sydney spinal cord injury units. The 

baseline and follow-up assessment of the patients was taken within 35 days of their 

injury and one year later, respectively. The results demonstrated an overall incidence 

of contractures to be 66% in at least one joint. It also found that the incidence of 

contractures was higher in tetraplegic patients (83%) compared to that of the 

paraplegic patients (47%) (Diong et al. 2012). A longitudinal study by Eriks-

Hoogland (2009) involving spinal cord injury patients admitted to specialised 

rehabilitation centres reported the incidence of contractures, defined as limited 
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shoulder range of motion during and one year after the rehabilitation. Seventy 

percent of the patients with tetraplegia experienced a limited range of motion, 

whereas 29% of the patients with paraplegia had a limited range of motion during or 

in the first year after inpatient rehabilitation (Eriks-Hoogland et al. 2009). Another 

longitudinal study by Vogel et al. (2002) investigated the prevalence of 

musculoskeletal and neurological complications in 216 adults with pediatric-onset 

SCI at follow-up through telephonic interviews. The results showed that 23% of the 

participants experienced hip contractures, 16% had ankle contractures, and 7% had 

elbow contractures (Vogel et al. 2002).  

 Other neurological conditions: The data on the prevalence and incidence of joint 

contractures in other neurological conditions is under-reported. A cross-sectional 

study by Hoang et al. (2014) investigated the prevalence of joint contractures in 330 

people with multiple sclerosis living in Australia. Fifty-six percent (56%) of the 

participants reported having at least one joint contracture of the upper or lower 

extremity (Hoang et al. 2014). Souren et al. (1995) determined the prevalence of 

contractures in a consecutive sample of 161 patients with Alzheimer’s disease. It was 

reported that 24% of the patients had at least one contracture of the large joint of at 

least one extremity and three-quarters of the non-ambulatory patients developed joint 

contractures defined as a loss of 50% of the ROM. Of those, 97% of the patients had 

more than one limb involved, while all four extremities were involved in 69% of the 

patients (Souren et al. 1995). Rabiner et al. (1996) conducted a study to describe the 

prevalence and location of contractures within nursing home residents. Of the total 

residents who had at least one contracture reported, 46.7% suffered a stroke, 38.1% 

had dementia, 14.29% had Parkinson’s disease, and 11.9% had a diagnosis of 

Alzheimer’s disease (Rabiner et al. 1996).  

2. Musculoskeletal Conditions  

 Marchand et al. (2017) performed a retrospective chart review of 390 patients with 

intra-articular elbow fracture treated with surgical fixation and reported that a total of 

27% patients (n=105) developed arthrofibrosis (defined as an elbow flexion 

contracture greater than 45⁰) (Marchand et al. 2017). A study conducted by Myden 

and Hildebrand (2011) followed the patients after traumatic elbow injuries for one 

year to describe the incidence of secondary intervention due to joint contractures. It 
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was reported that after one-year post-injury, 12% of the patients still experienced a 

functional joint limitation and 12% presented with a contracture that required 

surgical intervention (Myden and Hildebrand 2011). A small cross-sectional study by 

Campbell et al. (2015) examined 23 individuals with a diagnosis of osteoarthritis 

(OA) in a primary care setting. The study reported that 13 patients (62%) had a knee 

flexion intra-articular contracture. Additionally, patients with contractures had a 

longer duration of OA than those without contracture (Campbell et al. 2015). Ritter 

et al. (2007), in their large retrospective cohort study, reported that 93%(n=5228) of 

patients with knee contractures who presented for the total knee arthroplasty (TKA) 

had a diagnosis of osteoarthritis, 5% (n=280) had rheumatoid arthritis and 1.1% 

(n=63) had osteonecrosis (Ritter et al. 2007). Though systemic sclerosis (SSc), also 

known as scleroderma, is a multi-system disease involving the vascular system, 

immune system, skin and internal organs, the involvement of the musculoskeletal 

system is one of the significant causes of disability and low quality of life (Lóránd et 

al. 2014). The prevalence of joint involvement in SSc patients, including 

contractures, has been reported to occur from 46% to 97% (Avouac et al. 2006).  

1.2.5 Impact of Joint Contractures  

Joint contractures are complex healthcare phenomena that have a significant and far-

reaching impact on the affected individual. Once developed, contractures may lead to 

a vicious cycle of impairments, each impacting the next, leading to a further 

progression of existing contractures (Figure 3).    
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Figure 3 Vicious cycle of contractures (personal collection 2019) 

  

  

When a joint is positioned in a shortened position for prolonged periods, it leads to 

fibrotic changes, causing the development of a contracture (Skalsky and McDonald 

2012). Initially, these contractures may be clinically non-relevant or mild; however, 

they increase the risk of physical impairments (Born et al. 2017). As a result, there is 

difficulty in performing self-care activities, e.g. eating, dressing, and bathing, along 

with restrictions in physical mobility and reduced social engagement (Müller et al. 

2013). This, in turn, contributes to further deconditioning, increased dependence, 

increased risk of falls, poorer quality of life and progression of existing contractures 

to more severe or clinically relevant (Heise et al. 2016).  

1.3 Contractures in Care homes  

UK Care Standards Act (2000) define care homes as establishments that provide 

accommodation along with nursing and personal care (UK Care Standards Act 

2000). Under this act, there are two main types of care homes: residential homes and 

nursing homes. Residential care homes offer 24-hour supervision and support, 

typically from trained care assistants, to help residents with personal care and daily 

tasks. These homes may cater to specific populations, such as frail older adults, 

individuals with dementia, or those with learning disabilities. Nursing homes, on the 

other hand, provide the same care as residential homes but are also equipped to 
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provide 24-hour medical care from registered nurses, in addition to support with 

daily living. They often provide care to residents who need more complex care, such 

as help with medication management, skin care, continence, nutrition, or dementia 

care.  

In the literature, the terms most commonly used interchangeably with care homes 

include long-term care facilities, geriatric care settings, and assisted living facilities.  

1.3.1 Prevalence of contractures in care homes 

The data on the prevalence of contractures in long-term facilities is underreported 

and varies widely; this wide variation in prevalence reflects the heterogeneity in the 

population demographics and inconsistency in the definition and assessment methods 

of contractures.  

Only one study by Yip et al (1996) reported on the prevalence of contractures in the 

UK, demonstrating a rate of 55% in individuals who received NHS continuing 

geriatric care (Yip et al. 1996). A multicenter cross-sectional study in France was 

conducted by Dehail et al. (2014) on residents of 39 geriatric care settings. Of the 

total study population (n=3145), 22% (n=692) residents were reported to have at 

least one joint contracture (Dehail et al. 2014). Wagner et al. (2008) conducted a 

secondary analysis to examine the prevalence of contractures among 273 frail 

nursing home residents in the metropolitan Philadelphia area, United States. They 

reported a prevalence of 61.2% in at least one joint contracture, while 45.4% of the 

residents reportedly had two or more contractures. The prevalence was higher in the 

upper extremities (52.4%) as compared to the lower extremities (48.4%), and 

shoulder and knee joints were the most commonly affected joints (44% each) 

(Wagner et al. 2008). In a descriptive study of 59 older adults living in long-term 

care settings in the United States, Resnick (2000) found that 32% of the residents had 

one or more upper limb contracture while 26% of the residents had at least one lower 

limb contracture (Resnick 2000). In another longitudinal study of 112 nursing home 

residents in the United States, Mollinger and Steffen (1993) reported that 75% had 

some degree of unilateral knee flexion contracture (Mollinger and Steffen 1993). 

Rabiner et al. (1996), in their study involving nursing home residents, reported a 

contracture prevalence of 27% in at least one joint (Rabiner et al. 1996). Selikson et 

al. (1988) conducted a retrospective cohort study of 80 nursing home residents in the 

United States, categorising 42.5% as non-ambulatory and 15% as ambulatory. The 
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study found that 70.5% of non-ambulatory residents developed a contracture, 

whereas no contractures were observed in the ambulatory group. (Selikson et al. 

1988).  

1.3.2 Impact of contractures on care home residents  

The aetiology and consequences of contractures are both multifaceted, and therefore, 

an interdisciplinary approach is needed for the prevention and management of 

residents living in complex environments like care homes. Batorszek et al. (2015) 

utilised a biopsychosocial model of the International Classification of Functioning, 

Disability and Health (ICF) to fully understand and describe the impact of 

contractures on individuals living in care home settings (Bartoszek et al. 2015b). 

ICF, developed by the World Health Organisation (WHO), is a dynamic model that 

integrates biological, psychological and social factors into a framework to describe 

health-related states and how these factors interact to affect the individual’s overall 

functioning and quality of life (WHO 2002; Stucki et al., 2002). ICF helps to 

understand the impact of contractures on the affected individual with a holistic view 

beyond just the physical impairments (Kostanjsek et al. 2011; Bartoszek et al. 

2015b). The ICF has two parts: Part one consists of Functioning and Disability and 

includes the domains of (i) Body functions and structures, (ii) Activities and (iii) 

Participation. Part two denotes Contextual Factors that include (i) Environmental 

Factors and (ii) Personal Factors  

Body Functions and Structures: Contractures significantly reduce the joint ROM 

through mechanical restriction, making joint movement difficult or impossible. In 

addition, because contractures keep the joints in a fixed position, they often lead to 

muscle disuse and atrophy, which in turn leads to muscle weakness (Wang et al. 

2019). Joint contractures, once developed, can further increase the risk of other 

physical impairments, namely abnormal positioning, pain, discomfort, pressure 

ulcers, skin breakdown and increased risk of falls (Wagner et al. 2008; Born et al. 

2017). A qualitative study conducted by Fischer et al. (2014) found that individuals 

with contractures living in geriatric care settings reported problems related to 

‘mobility of a single joint’ and ‘sensation of pain’ as the most common concerns 

under this category (Fischer et al. 2014).  
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Activities and Participation: The activities domain refers to the execution of tasks or 

activities by an individual, and participation restrictions refer to the individual’s 

restrictions in life situations and societal roles (Kostanjsek et al. 2011). Contractures 

significantly affect functional mobility and the ability of the affected individual to 

perform the Activities of Daily Living (ADLs). Contractures affecting the weight-

bearing joints like the knee or hip can severely limit walking, standing, and sitting, 

making it difficult for the affected individuals to move around independently 

(Offenbächer et al. 2014; Born et al. 2017; Klingshirn et al. 2020). People with upper 

extremity joint contractures might have difficulty carrying out tasks like dressing, 

eating, and bathing. Hand or finger contractures can also affect fine motor skills and 

the ability to perform activities that require dexterity, such as grooming, writing, or 

gripping utensils (Campbell et al. 2014). On the other hand, lower extremity joint 

contractures might limit one’s ability to transfer and walk independently, entailing a 

higher risk of falls (Offenbächer et al. 2014; Born et al. 2017; Klingshirn et al. 2020). 

The physical limitations caused by contractures also affect the individual’s overall 

ability to engage in social or recreational activities (Chen et al. 2022).  In the study 

by Fischer et al. (2014), the most commonly reported concerns belonged to this 

category (Fischer et al. 2014).  

Environmental factors: Environmental factors refer to the external or contextual 

factors consisting of physical, social and attitudinal environments that either act as a 

facilitator or barrier to the overall functioning of the affected individual (Kostanjsek 

et al. 2011). Environmental factors play an important role in the mobility and 

independence of individuals with contractures, particularly those residing in long-

term care facilities. Examples of these include access to external healthcare services 

(e.g., physiotherapy, occupational therapy) and appropriate assistive devices (e.g., 

wheelchairs, frames, etc.). In addition, social support systems, including family, 

caregivers, and peers, are vital in mitigating the emotional and practical challenges 

caused by contractures (Bartoszek et al. 2015b).  Individuals with contractures have 

reported ‘Products and technology for personal indoor and outdoor mobility and 

transportation’, ‘support from immediate family or health professionals’ and ‘health 

services, systems and policies’ as relevant environmental factors in their care 

(Fischer et al. 2014).  
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Personal factors: Personal factors refer to the internal characteristics of the 

individual that influence how the affected individual experiences health conditions 

(Kostanjsek et al. 2011). As contractures significantly affect a person’s functional 

independence and increase dependency on caregivers for their daily tasks, affected 

individuals may exhibit emotional and psychological distress (Bartoszek et al. 

2015b).   

1.3.3 Risk of contractures in care homes  

Care home residents are particularly vulnerable to the development of joint 

contractures due to several contributory factors. First, many residents experience 

mobility limitations due to age-related changes, neurological impairments, or 

musculoskeletal disorders. Prolonged immobility, e.g. due to bed confinement, may 

lead to joint stiffness and muscle shortening, significantly increasing the risk of 

contractures. It has been reported that care home residents spend most of their time 

remaining sedentary (Forster et al., 2017). Reduced mobility or lack of physical 

activity adversely affects the residents’ physical and psychological well-being, 

including reduced motivation to engage in physical and social activities, pain, 

increased risk of pressure sores, contractures, and physical dependency (Graham et 

al., 2018, Forster et al., 2017).  

Moreover, cognitive impairments such as dementia or Alzheimer’s disease can also 

make it difficult for the residents to engage in physical or social activities and 

participate in rehabilitation programs. The inability to follow instructions or 

remember to move regularly leads to extended periods of immobility, thereby adding 

to the risk of contractures. Stroke, Dementia and Parkinson’s are particularly notable 

as they are commonly associated with contracture development. Research indicates 

that 12-18% of care home residents have a history of stroke, 70% have dementia or 

severe cognitive impairment, and 8% have Parkinson’s disease (PD), which is 

significantly higher than the 0.3% prevalence of PD in the general population. A high 

prevalence of these conditions explains the significance of the vulnerability of 

residents being at risk of developing contractures.   

A further challenge is the lack of medical or clinical training among care home staff. 

The care home workforce in the UK primarily consists of care assistants, who make 

up 76%, while the registered nursing staff account for only 12% (Griffiths et al. 

2019). Although the registered nursing staff provide personalised care to the 
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residents, the care assistants work more closely with them, spending most of the time 

delivering care and support. While they are trained to assist the residents with their 

daily activities, they often lack the specialised knowledge to identify early signs of 

contractures or to assess the risk effectively. The lack of nursing staff and specialised 

healthcare practitioners, such as physiotherapists or occupational therapists at the 

care home facilities, exacerbates this issue, as timely interventions, such as physical 

therapy or mobility exercises, may not be consistently provided. This lack of timely 

and specialised care and risk assessment places residents at a higher risk of 

developing contractures.  

Structured risk assessments are important in referring patients to the appropriate 

healthcare practitioner and enacting early treatment strategies to reduce the risk of 

the condition progressing in the care homes. However, there is a clear lack of a 

standardised, evidence-based measure that can actively identify the risk of 

contractures and trigger appropriate and timely referrals to healthcare professionals 

(Bartoszek et al. 2015a).  

A cross-organisational and multidisciplinary working group led by Dorset Healthcare 

aimed to address this significant gap and developed a prototype of a contracture risk 

assessment tool (Appendix I) grounded in their clinical expertise. To establish the 

academic validation of the tool before widespread use and implementation, Dorset 

Health Care collaborated with Bournemouth University and sponsored this match-

funded PhD Studentship. 

1.4 Rationale for this study  

1.4.1 Health and Health Systems Impact  

Contractures are a debilitating consequence of prolonged immobility, potentially 

leading to physical impairments, limited functional mobility, decreased independence 

with everyday activities, and reduced social participation.   

The development of progressive joint contractures often follows an insidious pattern, 

and their initial progression is neither painful nor disabling. Joints only become painful 

when they are stretched beyond the point of soft-tissue restriction. For this reason, 

contractures are often unrecognised by the individual and their carers until they start 

interfering with their daily functional activities (Campbell et al., 2020). Therefore, 

structured and regular risk assessments are mandatory to identify the risk of 

contractures on time. Valid and reliable measurements are also vital to offer 
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appropriate guidance for risk protection and management and to have confidence in 

the tool being used (Bruton et al., 2000). Unfortunately, despite high prevalence rates, 

no standardised tool is available to screen or assess the risk of contracture development 

and progression in adults.  

A valid and reliable tool may have the potential to be utilised by a range of healthcare 

professionals to identify the magnitude of risk, calibrate that risk, help them prescribe 

a set of actions in response to the level of risk, and track subsequent changes in the 

risk. In addition, timely and appropriate referrals may aid in the prompt escalation of 

early interventions by the specialists aiming to reduce the risk of contracture 

development or progression of existing contractures. This would potentially impact an 

individual’s ability to maintain independence with activities of daily living and 

mobility, contributing to improved quality of life.  

Moreover, this project also aims to explore the contextual factors that influence the 

implementation of healthcare interventions designed to prevent and manage 

contractures in care homes, for example, resource limitations, adequate staffing levels 

and staff training.  

1.4.2 Educational impact  

There is a clear lack of adequate educational resources and guidelines for risk 

assessment, prevention, and management of contractures in the literature, which is a 

major hindrance in providing optimal care for contractures. The development of 

evidence-based educational resources, particularly for care home staff, through this 

project could help increase the awareness and understanding of contractures, their 

risks, and preventative measures, ultimately improving the quality of care. In addition, 

one of the long-term goals of this project is to provide a validated tool to standardise 

screening and risk assessment practice across care homes and other settings (e.g., 

hospitals). This standardisation may serve as a foundation for the policymakers to 

develop guidelines for this purpose in the future.  

1.4.3 Societal and economic impact  

As indicated earlier, contractures, once developed, lead to a chain of irreversible 

impairments resulting in a vicious cycle that further worsens the condition. This leads 

to an increased burden of care, difficulty in moving and handling tasks for the carers, 

and increased financial costs as the needs of the affected individual increase. Using a 
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standard risk assessment tool may prevent contractures, potentially reducing the 

burden on the carers and the financial costs for the care homes and the NHS.  

1.5 Research aims and objectives  

1.5.1 Overarching Aim  

To further develop, validate and evaluate the feasibility of Observational Risk 

Assessment of Contractures-Longitudinal Evaluation (ORACLE) in care homes.   

1.5.2 Research Objectives  

The following research objectives were developed to fulfil this overarching aim:   

1. To collate and synthesise the available evidence on factors associated with 

joint contractures in adults through a systematic literature review.   

2. To further develop, refine and assess the content validity of ORACLE 

through expertise and knowledge held by field experts through a modified e-

Delphi survey.   

3. To develop training material for care staff members on contractures for 

improved understanding of contractures and effective use of ORACLE.   

4. To determine a cut-off score for ORACLE and evaluate the following 

psychometric properties of ORACLE:  

a. Convergent validity    

b. Intra-rater reliability   

c. Inter-rater reliability   

d. Floor and ceiling effects  

5. To explore the usability and acceptability of ORACLE among the care home 

staff through interviews with care home staff.  

6. To identify contextual factors that may support or inhibit the practical 

implementation of ORACLE in care homes through interviews with care home 

staff.  

7. To refine the ORACLE tool and develop implementation guidance for care 

homes based on the research findings to improve its efficiency and usability.   

1.6 Outline of the thesis  

This thesis is organised into eight chapters:  

Chapter 1: Introduction   
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This chapter provides an overview of the research problem, the rationale for the 

study, the research objectives, and the structure of the thesis.  

Chapter 2: Methodology and Methods   

This chapter explains the methodology, underpinning philosophy and rationale 

behind the approach. It also details the multi-phase research design, and an overview 

of the methods employed across five studies.  

Chapter 3: Systematic review (Study 1)   

This chapter introduces an integrated published research paper that presents the 

outcomes of a systematic literature review that collated the evidence on factors 

associated with contractures. The findings of this review provided evidence on the 

foundational factors of ORACLE.   

Chapter 4: Delphi survey (Study 2)  

This chapter presents the second consecutive study of this project presented in the 

form of an integrated published research paper. The findings of the two rounds of the 

Delphi survey are presented, highlighting the key components that reached consensus 

for inclusion in the ORACLE. The chapter also discusses the contextual factors 

relevant to care home settings and their potential influence on the practical 

application of ORACLE.  

Chapter 5: Educational video (Study 3)  

This chapter details the third consecutive study presented as an integrated published 

research paper. The Quality improvement (QI) project aimed to develop and evaluate 

an evidence-based educational video for care home staff to improve their awareness 

and understanding of contractures. The findings highlight the increase in staff 

knowledge and understanding of contractures and the practical implications of 

implementing educational interventions in care homes. The chapter also discusses the 

feedback received from staff and how it informed revisions to the video.  

Chapter 6: Psychometric testing (Study 4)   

This chapter presents the fourth consecutive study in the form of a prepared 

manuscript: the psychometric testing of ORACLE. It describes the testing of 

ORACLE’s reliability, including intra-rater and inter-rater reliability, and its 

convergent validity with the Barthel Index  
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Chapter 7: Qualitative Study (Study 5)  

This chapter presents the fifth consecutive study in the form of a manuscript 

(submitted for publication). It explores the usability and acceptability of ORACLE 

among care home staff. The findings from this study provide a deeper understanding 

of the staff’s perceptions, the contextual barriers in care homes, and the importance 

of ongoing training to ensure ORACLE’s effective use.  

Chapter 8: Discussion and Conclusion  

The final chapter integrates the findings from all five studies, discussing their 

collective contributions to the project. It reflects on the contribution to new 

knowledge and highlights the project’s strengths and limitations. The chapter 

provides recommendations for care homes, policymakers, and future research. The 

conclusion summarises the key messages, emphasising ORACLE’s potential to 

improve contracture prevention and enhance resident care in long-term care settings.  
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Chapter 2: Methodology 

2.1 Chapter Overview:  

Chapter 2 presents an account of the methodological choices used to fulfil the aims 

and objectives of this multi-phase study. The chapter first explains the overarching 

methodology, the underpinning philosophy and the rationale behind the chosen 

methodology.  It then summarises the methods undertaken in each phase of the study. 

Details of specific methods used within each phase can be found in the methods 

section of the respective chapter (Chapter 3, 4,5,6 and 7).   

2.2 Methodology  

The researcher's methodological stance is a critical factor in the research process. It 

plays a key role in setting the foundation for the research design, data collection 

methods, and interpretation of findings. Research methodology refers to the general 

framework or approach adopted based on the nature of the research question. It 

provides a rationale for the research, enhancing the validity and reliability of the 

study and its outcomes. A mixed methods approach was adopted to achieve the 

objectives of this research.   

2.2.1 Mixed Methods Research  

Mixed methods research (MMR), also known as 'muti-method' or 'multiple methods 

research', can be described as a methodological approach that integrates both 

quantitative and qualitative data within a single research study (O'Cathain et al. 

2007). The rationale behind choosing this methodology is discussed later in this 

chapter.   

Prior to the formal development of MMR, researchers often adhered to a single 

research paradigm and mixing the two main methodological approaches (quantitative 

and qualitative) was seen as incompatible due to philosophical discrepancies 

(ontology and epistemology) (Mertens 2018). While the roots of combining different 

forms of data can be traced back to the mid- 20th century, it wasn't until the late 

1980s and early 1990s when MMR emerged as a recognised and distinct 

methodological approach (Mertens 2018). John W. Creswell and Jennifer Greene 

were among the key figures who introduced and contributed to establishing MMR as 

a formal research approach (Greene et al. 1989; Creswell and Garrett 2008). Over the 



34 
 

years, MMR has gained significant popularity as a research approach in various 

disciplines like education, health and social science (Creswell 2015).   

MMR is characterised by its methodological pluralism, which refers to the idea that 

no single method, theory, or approach is sufficient to capture the complexity of a 

given phenomenon.   

Complex healthcare phenomena need to be researched by drawing on the strengths of 

both qualitative and quantitative approaches while mitigating their weaknesses, 

allowing for a comprehensive understanding and interpretation of reality (Strudsholm 

et al. 2016).  

Philosophical Underpinnings  

The researcher’s philosophical stance plays an important role in setting a foundation 

for the research design, methods, analysis, and interpretation (Collis and Hussey 

2009). According to Creswell (2015), MMR is underpinned by philosophical 

assumptions that inform the methods such as data collection and analysis (Creswell 

2015). The connection between the underlying philosophy and MMR guides the 

researcher regarding decisions related to what questions could be asked, how to 

interpret the data, and how to assess the validity of findings (Hall 2013).  

This MMR is informed by a critical realist ontology which stems from the 

philosophical paradigm of critical realism (CR).  CR is a theory-driven approach 

which purports to provide an in-depth and comprehensive understanding of the 

outcomes in relation to their causal mechanisms and theories of how they produce an 

effect, for whom, and in what circumstances (Blackwood et al. 2010; Alderson 

2021). It offers a unique advantage for researchers who seek to understand complex 

social and health phenomena by combining empirical data with theoretical 

explanations (Alderson 2021). Applying CR in healthcare enables a deeper 

understanding of complex health phenomena (Koopmans and Schiller 2022) like 

contracture risk assessment by viewing them as processes that are influenced by 

various factors, including the agents and structures present in the individual and their 

inner or outer contexts. In the context of this research, a realist-informed mixed 

methods approach allowed the researcher to delve into the contextual mechanisms 

that may influence the implementation of ORACLE in a complex environment of 

care homes. The Consolidated Framework for Implementation Research (CFIR) 

serves as an analytical lens that aligns well with realist principles by systematically 
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examining the multi-level contextual factors (Damschroder et al. 2022). In Chapter 8, 

the researcher uses CFIR as an analytical framework to structure and interpret the 

findings of this research from an implementation science perspective.  

Rationale for choosing MMR  

There are three primary research approaches: quantitative, qualitative, and mixed 

methods. Quantitative research focuses on objective measurement, analysing 

relationships between variables, and quantifying problems (Creswell and Creswell 

2017). This approach is widely recognised in the scientific community for its use of 

empirical observations and scientific methods to answer research questions (Creswell 

and Creswell 2017). Based on an "empirical realist" ontology, it assumes a single, 

objective reality that can be observed and measured (Creswell and Creswell 2017. 

While this approach has been instrumental in identifying causal relationships and 

testing hypotheses in healthcare research (Filipe 2010), it is not without limitations. 

Quantitative methods may fall short of capturing the nuanced and contextual 

complexities of healthcare phenomena (Doyle et al. 2009; Ryan 2018). In addition, 

the quantitative data may fail to observe the subjective experiences of individuals 

and groups, which are important in identifying the patterns of health behaviours, 

understanding the interaction with the healthcare system, exploring healthcare needs, 

and designing appropriate interventions (Filipe 2010). In contrast, qualitative 

research seeks to understand human behaviour and experiences by focusing on 

subjective meanings and social constructs (Creswell and Creswell 2017; Filipe 2010; 

Ryan 2018). Rooted in a "relativist" ontology, it posits that reality is socially 

constructed and that no single reality exists (Ryan 2018). This approach values the 

researcher’s interpretation of the data, acknowledging that the research process is 

inherently subjective (Wynn Jr and Williams 2008). Qualitative methods provide in-

depth insights into individuals' lived experiences and the social contexts surrounding 

healthcare, which are critical for improving interventions and outcomes (Koopmans 

and Schiller 2022). However, these methods are limited by their potential lack of 

generalisability and the risk of researcher bias (Ryan 2018). 

Mixed Methods Research (MMR) bridges the gap between these two approaches, 

utilising their strengths while mitigating their respective weaknesses (Creswell and 

Garrett 2008).  MMR is particularly well-suited for studying complex health 

conditions and interventions influenced by multifaceted factors, including social, 
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cultural, and environmental (Tariq and Woodman 2013).  The rationale for choosing 

MMR has been discussed extensively in the literature. The purpose classification of 

MMR was first introduced by Greene et al. (1989), who identified five primary 

purposes for conducting MMR: (1) complementarity, (2) development, (3) initiation, 

(4) expansion and (5) triangulation, (Greene et al. 1989). Bryman (2006) further built 

upon this and provided a more specific list of rationales (Bryman 2006). Doyle et al. 

(2016) consolidated the seven most commonly identified rationales: (1) exploration, 

(2) completeness, (3) offsetting weaknesses, (4) illustration, (5) addressing different 

research questions, (6) expansion and (7) triangulation (Doyle et al. 2016) which 

align with this project (Table 1). 

Table 1 Rationales for choosing mixed methods research 

Source: Adapted from Table I: Doyle et al (2016: 624) 

Contractures are complex health issues with a multifaceted nature, influenced not 

only by disease and clinical factors but also by social and environmental contexts 

(Bartoszek et al. 2015).  

The choice of MMR for this project was driven by the need to answer different 

research questions related to the development, validation and evaluation of the 

feasibility of ORACLE. The development process required integrating the available 

Exploration:  • An initial phase is required to develop an instrument or 

intervention, identify variables to study or develop a 

hypothesis that requires testing.  

Completeness:  • Provides a more comprehensive account of phenomena under 

study.  

Offset weaknesses:  • Ensures that weaknesses of each method are minimised 

(Creswell, 2015a).   

• Caution is required when identifying this as a primary 

rationale, as each method should be sufficiently rigorous in 

its own right (O’Cathain, 2010).  

Illustration:  • Qualitative data are used to illuminate quantitative findings.   

• Putting ‘meat on the bones’ of dry quantitative data (Bryman, 

(2006).  

Different research  

questions:  
• Both quantitative and qualitative questions may be posed at 

the beginning of the study in addition to mixed methods 

questions (Creswell, 2015b).  

Expansion:  • The first phase has findings that require explanation 

qualitatively.   

• Unexpected findings that need to be explained.  

  

Triangulation  

(convergence):  

• Using quantitative and qualitative methods so that findings 

may be mutually corroborated.    

• This may also be an unanticipated outcome of the study 

where a mixed methods study was undertaken for another 

reason, but convergence was evident.  

https://journals.sagepub.com/doi/full/10.1177/1744987116674257#bibr8-1744987116674257
https://journals.sagepub.com/doi/full/10.1177/1744987116674257%22%20/l%20%22bibr33-1744987116674257
https://journals.sagepub.com/doi/full/10.1177/1744987116674257#bibr4-1744987116674257
https://journals.sagepub.com/doi/full/10.1177/1744987116674257#bibr4-1744987116674257
https://journals.sagepub.com/doi/full/10.1177/1744987116674257#bibr9-1744987116674257
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evidence (through a systematic review) with the insights from the experts (through a 

Delphi survey). Thereafter, quantitative methods were used to establish the 

psychometric properties of ORACLE, while the qualitative data provided in-depth 

feedback on its usability and acceptability and insights on its practical 

implementation within care home settings.  

MMR enabled a more holistic understanding of contractures and the contextual 

factors that could possibly facilitate or inhibit the applicability of ORACLE within 

care homes. By using MMR, the study aimed to produce a risk assessment tool that is 

rigorously validated and contextually relevant. Moreover, MMR is widely recognised 

to provide the most appropriate framework for tool development and validation as it 

involves rigorous qualitative and quantitative methods, ultimately optimising the tool 

fidelity and ensuring its sustainability in real-world settings (Onwuegbuzie et al. 

2010).  

2.3 Methods overview  

The methods employed in five consecutive studies are detailed separately in Chapters 

3, 4, 5, 6, and 7. However, a summary of the methods is outlined below.  

2.3.1 Study Design  

Research study design is a framework used for the collection, measurement and 

analysis of data in a research study (Ranganathan and Aggarwal 2018).  

A multiphase research study design was adopted for this study. A multiphase design 

integrates concurrent and/or sequential quantitative and qualitative methods over a 

period of time (Cresswell & Plano, 2011). A sequential mixed-methods model of 

scale development and validation was used to achieve the objectives of the study 

(Figure 4). This is in line with the exploratory sequential design (ESD) proposed by 

Creswell and Clark (2017) for the development of an instrument. This design 

consists of 4 distinct phases: (i) a qualitative phase which explores the phenomenon 

and defines the construct of the tool, (ii) a tool development phase which includes 

item generation and modification (iii) a quantitative phase in which the developed 

tool is tested on a new sample of participants and finally (iv) the researcher interprets 

the connected results of both qualitative and quantitative phases for generalisability.  
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Figure 4 Exploratory sequential design 

Source: Adapted from Figure 3.2(c): Creswell and Plano Clark (2011: 69)  

  

In line with the above ESD design, the current study was structured into two main 

phases: content and external validation. Figure 5 below outlines the main phases and 

sub-stages of the research and how they are connected; these are briefly explained in 

the following section.  

 

Figure 5 Multi phase Study Design 

 Phase I: Content Validation  

Content validity refers to the extent to which a tool tends to include all the 

characteristics it purports to measure (Fetters and Tilson 2018). This phase  

focused on the content formulation and revision of the ORACLE based on evidence 

gathered through a review of the literature (systematic review) and expert opinion 

(Delphi survey). Thereafter, a contracture educational resource (educational video) 

was developed for care home staff.  

Study 1: Systematic review  

Research Objective 1: To evaluate the current evidence on factors that 

potentially contribute to the development and progression of contractures.  
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Study 2: Delphi survey  

Research Objective 2: To further develop, refine and assess the content 

validity of ORACLE through expertise and knowledge held by field experts.  

Study 3: Educational video  

Objective 3: To develop training material for care staff members on 

contractures for improved understanding of contractures and effective use of 

ORACLE.   

 

Phase II: External Validation  

External validity refers to the extent to which the results are generalisable to a 

broader population (Walliman 2011). It consisted of two streams of work: Stream A 

aimed to establish the psychometric validation by completing the ORACLE 

assessments on adult care home residents. In stream B, the care staff was interviewed 

to explore the usability, acceptability and practical implementation of ORACLE in 

care homes.  

Study 4: Psychometric testing of ORACLE  

Objective 4: To investigate the following psychometric properties of 

ORACLE: convergent validity, intra-rater reliability, inter-rater reliability, 

floor and ceiling effects   

Study 5: Usability, Acceptability and Practical Implementation of ORACLE  

Objective 5: To explore the usability and acceptability of ORACLE among 

the care home staff through interviews with care home staff.  

Objective 6: To identify contextual factors that may support or inhibit the 

practical implementation of ORACLE in care homes through interviews with 

care home staff.  

  

Study 1: Systematic review  

A systematic literature search was conducted across four databases (MEDLINE, 

CINAHL, AMED, EMBASE), spanning from 1999 to 2022. Inclusion criteria 

targeted studies focusing on adults (≥18 years) with progressive contractures 

secondary to conditions such as stroke, brain injury, and prolonged immobility. 

Studies focusing on non-progressive, congenital, or paediatric contractures were 

excluded. Two independent reviewers screened studies, performed data extraction, 
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and assessed methodological quality using Joanna Briggs Institute (JBI) quality 

appraisal tools. The extracted data were synthesised narratively.  

Study 2: Delphi Survey  

 A modified two-round Delphi survey was conducted with a panel of 30 expert 

healthcare professionals in fields like physiotherapy, occupational therapy, nursing 

and rehabilitation medicine. In round one, experts rated a pre-designed list of clinical 

factors, preventive care approaches, and contextual factors on a Likert scale. Round 

two sought consensus in areas where there was initial disagreement and introduced 

additional items suggested by panellists. Items with ≥70% consensus were included 

in the tool. New items achieving consensus in the second round were also 

incorporated.   

Study 3: Educational video  

This Quality Improvement project followed a pre-and post-test design using the Plan-

Do-Study-Act (PDSA) cycle model, with two iterative cycles. Based on evidence 

gathered from studies 1 and 2, a contracture awareness video was created. The first 

PDSA cycle included showing the video to care staff at two care homes and 

collecting feedback via pre- and post-video surveys to gauge knowledge gain. Verbal 

and written feedback informed adjustments to the video before its re-filming in the 

second PDSA cycle.  

Study 4: Psychometric Testing  

The study evaluated the psychometric properties of ORACLE in care home residents 

using a cross-sectional observational design. The convergent validity was measured 

by correlating ORACLE’s total scores with the Barthel Index (BI), a commonly used 

measure of physical function and independence. Intraclass Correlation Coefficients 

(ICCs) were calculated to determine inter-rater and intra-rater reliability, while 

convergent validity was assessed using Pearson’s correlation coefficients between 

ORACLE scores and BI scores, with a strong negative correlation (-0.86, p < 0.001) 

supporting ORACLE’s validity.  

Study 5: Qualitative study  
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Semi-structured interviews were conducted with a sample of care home staff to 

explore the usability, acceptability and practical implementation of ORACLE in care 

homes. The interview guide focused on usability, ease of use, perceived benefits, 

challenges, and contextual factors affecting ORACLE’s implementation. Interview 

transcripts were thematically analysed to identify patterns and themes.  

2.3.2 Study Samples 

Eligibility criteria   

The inclusion and exclusion criteria of all five studies are summarised in Table 2.  

Study  Inclusion Criteria  Exclusion Criteria  

Systematic review  Adults ≥18 years with progressive 

contractures developed secondary 

to a primary condition.  

Studies focusing on non-progressive, 

congenital, or paediatric contractures 

were excluded.  

Delphi survey  At least five years of clinical 

experience in providing frequent 

(once every six months) care to 

adults with joint contractures   

OR  

 Published at least one peer-

reviewed research paper on joint 

contractures.  

Healthcare professionals involved in the 

development of the prototype tool and 

study team members  

Educational video  Care home staff  -  

Psychometric testing   Adults aged 18 or above residing in 

residential and/ or nursing care 

homes located in Dorset.  

Adults receiving end of life care.  

Qualitative study  

Healthcare 

Assistants  

  

Senior Staff 

members  

Staff routinely engaged in the care 

of the residents (nurse associates, 

student nurses, and healthcare 

assistants).  

Staff not involved in the application or 

interpretation of the risk tool.  

Managers/registered nurses/senior 

staff members engaged in 

organising the application of 

ORACLE in the care home.  

  

Table 2 Eligibility criteria across studies 
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Sample size and Sampling technique  

The sample sizes and the sampling techniques used across five studies is summarised 

in Table 3. 

Study   Sampling technique  Sample size  

Systematic review  -  47 studies  

Delphi survey  Purposive  30   

Educational video  Convenience  9  

Psychometric testing  Convenience  224  

Qualitative study  Purposive  10  

  Healthcare assistants  6  

  Registered nurses/care, 

home managers/Senior 

staff members,  

4  

Table 3 Sample size and sampling techniques across studies 

  



43 
 

Chapter 3: Systematic Literature review 

3.1 Chapter overview: 

This chapter presents an integrated published research paper constituting the first 

stage in the multiphase research design. The aim of this systematic review was to 

identify and collate evidence on factors associated with contractures. 

The chapter begins with a succinct introduction and rationale for the systematic 

review, followed by a detailed description of the materials, methods, eligibility 

criteria, search procedure, study selection, quality appraisal, data extraction, and 

synthesis. The search results and PRISMA flow chart are presented to illustrate the 

study selection process, followed by the quality assessment results and characteristics 

of the included studies to demonstrate the credibility of the evidence. The main 

results categorise the identified factors into three main domains 1) sociodemographic 

factors, 2) physical factors and 3) proxies for bed confinement. These findings are 

summarised and discussed in relation to the existing literature while acknowledging 

and considering the study's strengths and limitations.  

The chapter concludes by explicating the link between the systematic literature 

review and the Delphi study by highlighting how insights from the review influenced 

the development of the subsequent study. 

3.2. Integrated paper 

This section presents the integrated paper, titled, Factors associated with joint 

contractures in adults: a systematic review with narrative synthesis published in 

‘Disability and Rehabilitation’ as part of the integrated thesis format submission. 

See: Tariq, H., Collins, K., Tait, D., Dunn, J., Altaf, S. and Porter, S., 2023. Factors 

associated with joint contractures in adults: a systematic review with narrative 

synthesis. Disability and rehabilitation, 45(11), pp.1755-

1772.  DOI: 10.1080/09638288.2022.2071480 

This paper is available on open access and can be copied and redistributed in any 

medium or format under a Creative Commons license BY-NC-ND 4.0. The deed of 

the Creative Commons license BY-NC-NY can be found online at: 

https://creativecommons.org/licenses/by-nc-nd/4.0/  

 

https://doi.org/10.1080/09638288.2022.2071480
https://creativecommons.org/licenses/by-nc-nd/4.0/
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The following link provides full-text access to the PDF file: Factors associated with 

joint contractures in adults: a systematic review with narrative synthesis 

  

https://www.tandfonline.com/doi/epdf/10.1080/09638288.2022.2071480?needAccess=true
https://www.tandfonline.com/doi/epdf/10.1080/09638288.2022.2071480?needAccess=true
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The following supplementary materials are included in Appendix II: 

A. PROSPERO protocol 

B. Search Strategy for MEDLINE 

C. Detailed list of factors evaluated in the included studies with their statistical 

findings 

 

3.3 Link to Delphi Study 

The systematic review provided a clear foundation for key factors associated with 

contractures and informed the design and development of the subsequent Delphi 

survey. 

The review identified five factors with consistent evidence of association with 

contracture: reduced functional ability, pain, muscle weakness, impaired physical 

mobility, and bed confinement. Eight additional factors demonstrated either 

inconsistent or insufficient evidence of association. The study team discussed and 

reached a consensus on a total of 12 foundational factors that need further 

exploration through the Delphi survey: reduced functional ability, pain, muscle 

weakness, impaired physical mobility, bed confinement, age, spasticity, clonus, 

dystonia, pressure ulcers, urinary incontinence and impaired cognition. 

The next chapter presents the Delphi survey which was conducted to achieve this 

goal by gathering insights from domain experts. 
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Chapter 4: Delphi survey 

  

4.1 Chapter overview  

This chapter presents an integrated paper of a published modified Delphi-consensus 

survey, constituting the second stage of the multiphase research design. The study 

aimed to systematically establish the components of ORACLE for care home 

residents based on multidisciplinary healthcare expert consultation and consensus. In 

addition, the study also identified contextual factors that may influence the practical 

implementation of ORACLE within a care home setting. The manuscript provides a 

brief background and rationale for the Delphi technique, followed by a description of 

the participant recruitment, data collection procedures, and analysis. The findings of 

the two-round iterative survey are presented in three main sections: the first section 

described the panel characteristics, the second section was further categorised into a) 

development of joint contractures, b) progression of joint contractures, c) 

identification of joint contractures and d) contextual factors. Finally, the third section 

presents the findings on contracture preventative care approaches.  

4.2 Integrated paper  

This section presents the integrated paper titled, ‘The Delphi of ORACLE: An Expert 

Consensus Survey for the Development of the Observational Risk Assessment of 

Contractures (Longitudinal Evaluation’ published in ‘Clinical Rehabilitation’ as part 

of the integrated thesis format.  

See: Tariq, H., Collins, K., Dunn, J., Tait, D. and Porter, S., 2024. The Delphi of 

ORACLE: An Expert Consensus Survey for the Development of the Observational 

Risk Assessment of Contractures (Longitudinal Evaluation). Clinical 

Rehabilitation, 38(5), pp.664-677. DOI: 10.1177/02692155241229285 

This paper is available on open access and can be copied and redistributed in any 

medium or format under a Creative Commons license CC-BY 4.0. The deed of the 

Creative Commons license BY-NC-NY can be found online at: 

https://creativecommons.org/licenses/by/4.0/ 

https://doi.org/10.1177/02692155241229285
https://creativecommons.org/licenses/by/4.0/


   
 

65 
 

Link to Full-text PDF file: The Delphi of ORACLE: An Expert Consensus Survey 

for the Development of the Observational Risk Assessment of Contractures 

(Longitudinal Evaluation)  

  

 

https://journals.sagepub.com/doi/pdf/10.1177/02692155241229285
https://journals.sagepub.com/doi/pdf/10.1177/02692155241229285
https://journals.sagepub.com/doi/pdf/10.1177/02692155241229285
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4.3 Development of ORACLE  

The findings from the Delphi study informed the further development and refinement 

of the two parts of ORACLE: (1) the risk assessment tool and (2) the response 

actions, which provide guidance to care staff on how to intervene in response to the 

identified level of risk. The figure below summarises the items identified through a 

systematic review and two rounds of the Delphi survey for part one of ORACLE 

(Figure 6). By the end of the second Delphi round, consensus was achieved on the 

inclusion of nine items for the risk assessment tool.  

 

Figure 6 Development process of ORACLE 

  

 

Recognising the critical role of mobility limitations in the development of 

contractures through combined findings of Study 1 and Study 2, the items of bed 

confinement and limited physical mobility were operationalised within the tool by 

assessing three key aspects of mobility: bed mobility, transfers and walking. The 

nine items were, therefore, integrated into the tool and organised into ten subscales, 

each scored on a 3-point ordinal scale: (1) age category, (2) bed mobility, (3) 

transfers, (4) walking, (5) functional ability, (6) muscle weakness, (7) pain, (8) 

pressure sores (9) cognition and (10) activity engagement.   

The second part of ORACLE was further developed and refined using preventative 

care approaches and contextual factors identified through the Delphi survey with a 
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focus on restorative nursing approaches to prevent contractures.  Restorative nursing 

care focuses on maximising the resident’s physical function by reinforcement of 

increased independence in activities of daily living (ADLs) (Resnick and Fleishell 

2000; Wagner et al. 2008). It fosters increased social interaction and encourages 

residents to perform as many ADLs as possible on their own (Wagner et al. 2008). 

Evidence suggests that most residents gain psychological and physical benefits from 

engaging in a restorative care program (Resnick and Fleishell 2000). 

4.4 Patient and Public Involvement (PPI) 

The guidance of the public members, including people with lived experience of 

contractures and Healthcare assistants (HCAs) who are the aimed users of the tool, 

has been fundamental in the design of the tool and the study. Their involvement has 

been invaluable to ensuring the study topic, aims are relevant, tool design and 

communication with the target population and participants is clear and agreeable.  

Following the development of ORACLE, two Public and Patient Involvement (PPI) 

sessions were conducted. The first PPI session, facilitated by BU Public Involvement 

in Education and Research (PIER) team was with an adult female, diagnosed with 

rheumatoid arthritis (RA) and lived experience of bilateral hip, knee and finger 

contractures. The second session was conducted with five HCAs and a lead 

occupational therapist (OT) at a local care home. 

Session One: 

An online one-to-one session was conducted on Zoom with the adult female (aged 

50+). A detailed presentation about the background of contractures, the study and 

ORACLE was given. 

Summary of the session: 

➢ The proposed study is very important as it not only highlights the importance 

of timely recognition of contractures but also addresses the risk factors. 

➢ Contractures contribute to limited movement and the ability to take part in 

exercise.  Managing the painful and disabling symptoms earlier could have 

prevented the subsequent development and progression of contractures. 
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➢ The items listed within the tool (e.g., pain, bed and transfer mobility, 

functional ability) were relatable, providing a clear insight into how they 

contribute to the development of contractures. 

➢ She felt a tool like ORACLE might have helped her identify the risk earlier in 

the disease progression. 

➢ The tool’s language, layout and scoring system is straight forward and easy to 

understand. 

Session Two: 

A face-to-face PPI session was conducted with five HCAs at a local care home. A 

presentation about the background of this study and the newly developed ORACLE 

was provided, and the HCAs were asked to provide both written and verbal feedback 

in the end. 

The following is a summary of the feedback received from the care assistants and 

lead OT: 

➢ All participants found the presentation engaging and educational. 

➢ They felt this study is important because residents with contractures have 

poorer mobility and increased dependence on carers for their everyday tasks. 

➢ Care demands for residents with contractures were perceived to be 

significantly higher than for those without. 

➢ They found that the language used in the tool is clear and easy to understand. 

➢ The scoring system is straightforward and easy to interpret. 

➢ The length of the tool is appropriate and should not take more than 10 

minutes to complete. 

➢ No aspects of the tool were found to be unclear or confusing. However, 

participants reported a lack of training around contractures, and there should 

be some training for the HCAs before the formal and regular use of the tool 

as part of the routine clinical assessments. 

➢ One HCA expressed uncertainty about the tool’s sensitivity in identifying 

upper limb or hand contracture risks.  

Considering the input and feedback received, the following adjustments were made 

to the research approach: 
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1. Develop a short training package for the care home staff covering the 

background on contractures, and clear instructions on how to use the 

ORACLE. 

2. Examples of upper limb functions were added to ORACLE to enhance its 

sensitivity in identifying risks associated with upper limb contractures 

(Appendix III). 

 

 The following supplementary materials are included in Appendix III. 

A. Delphi questionnaire 

B. ORACLE full tool with scoring system (first revision) 

 

4.5 Link to the Educational Video (Quality Improvement Study)  

For the tool to be effectively implemented in the care homes, a training resource for 

the care staff to improve their understanding of contractures and to use ORACLE 

effectively and confidently was needed. The following chapter presents the 

development of an educational video created as part of a quality improvement 

initiative with NHS Dorset.   
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Chapter 5: Educational Video  

5.1 Chapter overview  

This chapter presents an integrated published research paper detailing the 

development and evaluation of a Quality Improvement (QI) educational video on 

joint contractures for care home staff. The content of the educational video was 

based on the findings of Study 1 and Study 2 (Chapters 3 and 4). The paper provides 

a background to the problem, followed by a detailed description of the QI 

methodology, intervention design, data collection procedures and analysis. After that, 

it presents quantitative and qualitative findings, concluding with a discussion of 

lessons learned and limitations to guide future improvements.  

5.2 Integrated paper  

This section presents the integrated paper, titled, ‘The Development and Evaluation 

of a Quality Improvement Educational Video on Joint Contractures for Care Home 

Staff’, published in the journal ‘BMJ Open Quality’ as part of the integrated thesis 

format.  

See: Tariq, H., Dunn, J., Forrester, S., Collins, K. and Porter, S., 2024. Development 

and evaluation of a quality improvement educational video on joint contractures for 

care home staff. BMJ open quality, 13(4). DOI: 10.1136/bmjoq-2024-002923 

This paper is available on open access and can be copied and redistributed in any 

medium or format under a Creative Commons license CC-BY 4.0. The deed of the 

Creative Commons license BY-NC-NY can be found online at: 

https://creativecommons.org/licenses/by/4.0/ 

link to full-text PDF file: Development and evaluation of a quality improvement 

educational video on joint contractures for care home staff 

Dorset Healthcare University NHS Foundation Trust, 2023. Joint Contracture 

Awareness Video [video]. YouTube. Available from: 

https://www.youtube.com/watch?v=aITUZ63khr0 

  

https://doi.org/10.1136/bmjoq-2024-002923
https://creativecommons.org/licenses/by/4.0/
https://bmjopenquality.bmj.com/content/bmjqir/13/4/e002923.full.pdf
https://bmjopenquality.bmj.com/content/bmjqir/13/4/e002923.full.pdf
https://www.youtube.com/watch?v=aITUZ63khr0
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The following supplementary materials are included in Appendix IV: 

A. Fishbone analysis 

B. Questionnaire 

C. Educational video snapshots 

 

5.3 Link to Quantitative Study  

The educational video developed through the QI study was integrated into the 

training material developed for care home staff for the quantitative study which 

formally tested the psychometric properties of ORACLE. The following chapter 

presents the results of the psychometric testing of ORACLE.  
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Chapter 6: Psychometric Testing  

  

6.1 Chapter overview  

This chapter presents an integrated paper prepared for publication for the quantitative 

study to evaluate the psychometric properties of ORACLE. The manuscript provides 

a background to the research problem and study rationale, followed by a detailed 

description of the methods, including the study design, the participants, the outcomes 

and outcome measures. The psychometric properties assessed and described for 

ORACLE include convergent validity, inter-rater and intra-rater reliability, and 

observed floor and ceiling effects. Additionally, a receiver operating characteristic 

(ROC) analysis was conducted to establish a cut-off score or threshold which could 

assist the care home staff in identifying residents at high risk of developing 

contractures, enabling timely referrals to specialists.  

  

6.2 Integrated paper 

This section presents the integrated paper, ‘Psychometric properties of the 

Observational Risk Assessment of Contractures (Longitudinal Evaluation) tool: The 

ORACLE study’, in preparation for publication as part of the integrated thesis format.  
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Title:  

Psychometric properties of the Observational Risk Assessment of Contractures 

(Longitudinal Evaluation) tool: The ORACLE study 

 

Introduction 

Joint contractures refer to any loss of passive range of motion caused by structural 

changes in the articular and non-articular tissues around the joint, including muscles, 

ligaments, fascia, tendons and skin (Wagner and Clevenger 2010). These changes 

typically occur when the normal elastic tissues are replaced by the inelastic tissues, 

which results in the stiffening of the joints, causing permanent structural abnormalities 

(Offenbächer et al. 2014). 

Factors contributing to the development of contractures can be intrinsic, extrinsic or a 

combination of both. Intrinsic factors involve changes within the tissues such as 

fibrosis, change in sarcomere length, or number of stem cells (Skalsky and McDonald 

2012; Mathewson and Lieber 2015). Examples of extrinsic factors, on the other hand, 

include bed confinement, reduced function and mobility, pain, and muscle weakness 

(Tariq et al. 2023).  

Immobility has been reported to be the most common denominator for aggressive and 

preventable contractures (Fergusson et al. 2007). Research studies have shown that 

care home residents tend to spend most of their time remaining sedentary (Forster et 

al. 2017). This reduced mobility or lack of physical activity has an adverse effect on 

the physical and psychological well-being of the residents, including reduced 

motivation to engage in physical and social activities, pain, increased risk of pressure 

sores, contractures, and increased physical dependency (Forster et al. 2017; Graham 

et al. 2018). Care home residents are commonly reported to be at risk of developing 

contractures due to limited mobility. Selikson et al. (1988) demonstrated that 71% of 

immobile care home residents developed joint contractures, compared to mobile 

residents who developed none (Selikson et al. 1988). Contractures significantly affect 

the ability of the care home residents to perform activities of daily living (ADLs). 

Upper extremity contractures impair the ability to perform tasks like dressing, eating, 

and bathing, while lower extremity contractures limit independent walking, increasing 

the risk of falls (Bartoszek et al. 2015; Born et al. 2017). These limitations often lead 
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to further physical deterioration, immobility, and dependency, ultimately leading to 

further progression of the existing contracture and compromised quality of life (Born 

et al. 2017). Contractures resulting from immobility can also increase the burden of 

care on the formal and informal carers, increase the healthcare demands, and contribute 

to higher financial costs (Thomas et al. 2002). 

It's crucial to understand that progressive contractures, regardless of the underlying 

cause of immobility, are preventable with early and appropriate interventions. 

(Jamshed and Schneider 2010; du Toit 2018). The development of joint contractures 

is often associated with the lack of timely preventative measures. This underscores the 

importance of implementing proactive measures to reduce the risk of contractures 

(Jamshed and Schneider 2010). The recommended prevention strategies include 

maintaining or improving functional ability, appropriate positioning techniques, care 

staff training and timely risk identification of contractures (Dunn et al. 2000; Wagner 

et al. 2008; Wagner and Clevenger 2010). 

Contracture development usually follows an insidious pattern and can go unnoticed 

until it becomes painful or significantly interferes with daily functioning, making early 

identification of at-risk individuals essential for prevention (Wong et al. 2015).  

Therefore, interventions and prevention strategies based on the timely identification of 

risks related to joint contractures in vulnerable adults have the potential to prevent or 

ameliorate their development or progression. 

Unfortunately, despite high prevalence rates, no standardised tool is available to screen 

or assess the risk of contracture development and progression in adults residing in care 

home settings.  

A valid and reliable contracture risk assessment tool that has the potential to be used 

by a range of healthcare professionals, including the care home staff, to identify the 

magnitude of risk, calibrate it, help them prescribe a set of actions in response to the 

level of risk, and to track subsequent changes in the risk is needed. In addition, timely 

and appropriate referrals may aid in the prompt escalation of early interventions by the 

specialists aiming to reduce the risk of contracture development or progression of 

existing contractures. This would potentially impact an individual's ability to maintain 

independence with daily living and mobility activities, contributing to improved 

quality of care. In addition, early identification of the risk and subsequent prevention 

of contractures will also help reduce costs for the care homes and the NHS, UK. 
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Development and Content Validation of the Observational Risk Assessment for 

Contractures: Longitudinal Evaluation (ORACLE) 

A prototype of the risk assessment tool for contractures was originally designed by a 

cross-organisational and multi-disciplinary working group led by Dorset Healthcare, 

which included physiotherapists, occupational therapists, and registered nurses. 

To establish its academic validation before widespread use and implementation, Dorset 

Health Care partnered with Bournemouth University to sponsor a match-funded PhD 

Project. 

In the project's first phase, the Observational Risk Assessment for Contractures: 

Longitudinal Evaluation (ORACLE) was further developed and modified with a focus 

on establishing its content validity. Content validation evaluates whether the tool 

effectively represents the construct being studied (Mokkink et al. 2010) and provides 

clarity on each item within the tool (Rubio et al. 2003). 

First, a systematic review of the literature was conducted to identify evidence-based 

factors associated with contractures. Following this, a two-round online Delphi 

consensus survey was conducted with a panel of 30 international experts. The Delphi 

technique is a systematic process to gather expert opinions and consensus through 

iterative rounds and feedback (Nasa et al. 2021). The aim of the Delphi survey was to 

evaluate the relevance of items for inclusion in ORACLE. The collective findings from 

the systematic review and Delphi survey informed the subsequent development and 

refinement of ORACLE. 

The detailed study methodology and findings for both studies have been described 

elsewhere (Tariq et al. 2023; Tariq et al. 2024). 

Aim 

The current study aims to evaluate the convergent validity, intra-rater and inter-rater 

reliability, and floor and ceiling effects of ORACLE. 

Materials and Methods 

This study is nested within a larger multi-phase and mixed methods research project 

(Trial registration: ClinicalTrials.gov NCT06042907), which aimed to develop and 

validate ORACLE. 

Study Design  
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This study employed a cross-sectional observational design to evaluate the 

psychometric properties of ORACLE: convergent validity, intra-rater and inter-rater 

reliability, and floor and ceiling effects.  

Care homes were eligible to participate if the manager was willing and able to release 

care home staff to attend short training sessions and contribute to data collection. 

Participants 

The inclusion criteria were adults aged 18 or over residing in residential and/or nursing 

care homes were included in the study; exclusion criteria were care home residents 

receiving end-of-life care. Eligible participants were recruited from care homes located 

in Dorset using non-probability convenience sampling. This sampling method was 

proposed considering the convenient geographical proximity of care homes to the 

research team. Sample size estimation was based on the proposed primary outcome of 

the study, i.e., construct validity. To achieve a correlation coefficient (r) =0.80 between 

scores of ORACLE and Barthel Index at 95% CI [0.75-0.85], a minimum sample size 

of 205 was required (Moinester and Gottfried, 2014).  

Data collection procedure and consent: 

The first contact with the care homes involved sending an email invitation, including 

a summary of the study, to care home managers who had previously shown interest in 

participating in this study. This was followed up with a telephone call where no 

response was received. In addition, the research team also promoted the study by word 

of mouth, where they had opportunistic contact with the care homes.  

Prior to formal data collection, the care home staff received a short training session 

that covered education on contractures and instructions on how to use the ORACLE 

and Barthel Index (Wade and Collin 1988). 

A screening document was completed by a delegated senior staff member at the care 

home to assess the eligibility of the care home residents. The study required working 

with care home residents which included those who lacked the capacity to consent. 

The mental capacity of the care home residents was assessed in accordance with the 

provisions of the Mental Capacity Act (2005) and it was not assumed that a person 

who does not have an impairment of, or disturbance in the functioning of, the mind or 

brain, lacks mental capacity.  
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For those who lacked capacity, their personal consultees (relative/friend) were 

contacted via the care homes and requested to provide advice. If the personal 

consultees did not respond with assent or denial within seven days of the contact, a 

nominated consultee were requested to provide advice. The nominated consultee, in 

this case, was a registered nurse at the care home who knows the care home resident 

well and will have no connection with the study.  

Participation was voluntary; all residents or their consultees could withdraw at any 

time. The identifiable data of the care home residents could only be accessed by the 

care home staff, who had access to this confidential information as part of their 

professional roles. The master sheet that linked the care home residents to their ID 

numbers was stored separately by a delegated member of staff at the care home and 

was not made accessible to the research team. 

Following consent, a senior staff member completed a general demographic 

questionnaire asking for personal and health-related information about the resident 

(e.g., age, gender, pre-existing contractures, location of contractures, co-morbidities, 

etc.).  

Outcomes 

Construct validity 

Construct validity refers to the extent to which the scores of an outcome measure 

demonstrate a relationship to other standardised measures based on their theoretical 

constructs (Terwee et al. 2007).  

Convergent validity: Convergent validity is a subtype of construct validity which 

can be defined as the extent to which scores on the tool are highly correlated to the 

scores of another tool that measures the same or similar construct and demonstrate a 

conceptual overlap (Campbell and Fiske 1959). This is assessed by comparing the 

scores of the ORACLE with those of the modified Barthel Index (BI), which is a 

standard measure of physical disability and assessment of performance in activities 

of daily living (Wade and Collin 1988).  

Reliability  
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Reliability refers to the consistency or repeatability of a measure (Fetters and Tilson, 

2018). 

Intra-rater reliability:  Intra-rater reliability refers to the degree of consistency with 

which an individual rater or observer (R1) measures the same phenomenon across 

different instances (T1 and T2), assuming no significant clinical change occurs 

between the observations (Fetters and Tilson 2018). In this study, the healthcare 

assistants were the raters and intra-rater reliability was assessed by two separate 

ORACLE administrations by the same healthcare assistant (HCA) on the same 

resident. To ensure no real clinical change in the observed traits affected the results, 

the two observations were completed within a short time interval (Watson 2004). 

Considering the 12-hour shift pattern of the HCAs, one observation was made in the 

morning, and the second was completed in the evening of the same shift. To minimise 

the learning effects, the order of the items within the ORACLE was shuffled for the 

second observation. 

Inter-rater reliability: Inter-rater reliability refers to the consistency in observations 

among different raters (R1 vs R2) for the same participant (Fetters and Tilson, 2018). 

In this study, it was assessed by two different HCAs administering ORACLE to the 

same resident at separate instances. Both observations were made on the same day to 

ensure no clinical change occurred in the resident’s condition. 

Floor and Ceiling Effects 

Floor and ceiling effects occur when the values of the dataset cluster at the lower or 

upper end of the scale, respectively (Wang et al. 2008; Ho and Yu 2015).The presence 

of floor and ceiling effects in health status instruments is indicative of limited content 

validity and suggests an inability to discriminate between the participants’ conditions 

who score at extremes, thereby reducing the overall reliability of the tool (Terwee et 

al. 2007). 

Outcome Measures 

ORACLE 

ORACLE consists of the following ten subscales that represent the factors associated 

with contracture development and/or progression: age category, bed mobility, transfer 
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ability, walking ability, functional ability, muscle weakness, pain, pressure sores, 

cognition, and activity engagement. Each subscale includes well-defined statements 

that facilitate precise classification of the individual’s risk level. All subscales have 

three statement choices scored on an ordinal scale between 0 and 2. The highest 

cumulative score of ORACLE is 20, indicating the highest risk and the lowest possible 

score is 0, indicating the lowest risk. The face validity of ORACLE has been peer-

reviewed by independent expert physiotherapists' review.  

Barthel Index 

Barthel Index (BI) for Activities of Daily Living (ADL) is a commonly used measure 

for functional assessment of care home residents (Challis et al. 2000; Darton et al. 

2012). In this study, we used a commonly used modification of BI (Wade and Collin 

1988). BI consists of ten ordinal subscales which measures the level of functional 

independence. Of these, two subscales (bathing and grooming) are rated on a two-point 

scale (0 to 1), six subscales (feeding, dressing, bowels, bladder, toilet use, and stairs 

are rated on a three-point scale (0 to 2), and the remaining two subscales are rated on 

a four-point scale (transfers and mobility). The total possible score ranges between 0 

and 20, where lower scores demonstrate higher disability, and higher scores represent 

a greater level of independence. The sensitivity, validity and reliability of BI has been 

well-established (Bouwstra et al. 2019) 

Conceptual Overlap between ORACLE and BI Items  

To demonstrate a conceptual overlap between ORACLE and BI, the items within both 

tools were compared using the International Classification of Functioning, Disability 

and Health (ICF) Core Set framework (WHO 2002). ICF is the most comprehensive 

framework which categorises health-related domains according to a biopsychosocial 

model of health, functioning and disability (WHO 2002). 

The subscales of both ORACLE and BI were linked to the ICF classification, which 

classified them into three major domains, 1) Body functions and structures: this 

domain evaluates impairments in physiological and psychological functions and 

anatomical parts of the body, like limbs. 2) Activities and participation: this domain 

addresses constructs like carrying out activities of daily living and involvement in daily 

life scenarios. 3) Environmental factors: this domain refers to the physical, social and 

attitudinal surroundings, which could either act as a barrier or facilitator to the 
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individual’s functioning. All three domains are further categorised into different 

chapters and categories for detailed classification (WHO 2002). 

The greatest overlap between the two instruments was demonstrated in the ICF domain 

of ‘Activities and Participation’ where four out of ten items of ORACLE (bed mobility, 

transfer ability, walking ability and functional ability) and eight out of ten items of BI 

(transfers, mobility, stairs, grooming, toilet use, feeding, bathing, and dressing) 

overlapped (Appendix V). 

Data analysis 

The data analysis was conducted using SPSS version 27 (IBM Corp., Armonk, NY) 

statistical software. Descriptive statistics (means, standard deviation, frequency etc) 

were used to present the participants’ characteristics. The significance level was set 

at p <0.05 for all analyses. 

Convergent validity 

Convergent validity was assessed using hypothesis testing guided by a priori 

hypothesis developed based on previous literature. Convergent validity was 

determined by using Bivariate Pearson’s correlation coefficient to calculate the 

correlation between the total score of ORACLE and the total score of BI. The 

correlation coefficient values were interpreted as follows: 0.00 to 0.10 (negligible), 

0.10 to 0.39 (weak), 0.40 to 0.69 (moderate), 0.70 to 0.89 (strong) and 0.90 to 1.00 

(very strong) (Schober et al. 2018). It was hypothesised that the ORACLE scores 

would have strong or very strong correlations with those of BI. Additionally, the 

convergent validity between the related items of ORACLE and BI was calculated 

using Spearman’s correlation which is recommended for ordinal data (Schober et al. 

2018). It was hypothesised that there would be moderate to strong correlations 

between ORACLE and BI items that belonged to the same ICF domains and 

categories. The convergent validity was considered good when at least 75% of the 

findings aligned with the hypothesis (Terwee et al. 2007) 

Intra-rater and Inter-rater reliability 

To evaluate the inter-rater and intra-rater reliability, Intra-class coefficient (ICC), 

Bland-Altman analysis and weighted kappa were used. 
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The ICC with a 95% confidence interval was used to evaluate the inter-rater and 

intra-rater reliability of ORACLE's total numeric score.  ICC values were interpreted 

according to the guidelines by Koo and Li (2016):  <0.5, 0.5 to 0.75, 0.75 to 0.9, and 

>0.90, indicating poor, moderate, good and excellent reliability, respectively (Koo 

and Li 2016).  

For intra-rater reliability, a two-way mixed effects model with absolute agreement 

was used to calculate the ICC3,1. In contrast, a one-way random effects model for 

absolute agreement was applied to calculate the ICC1,2 for inter-rater reliability due 

to different sets of raters across multiple sites. The selection of the ICC was in line 

with the recommendations outlined by Koo and Li (2006). 

In addition, Bland-Altman plots were produced which provide a visual representation 

of the bias (average difference between two observed values on ORACLE) and the 

limits of agreement (LoA), i.e., how much the two observed values on ORACLE can 

differ within acceptable limits. The plot was visually evaluated for systematic bias 

and the presence of outliers. Agreement was considered acceptable if the majority of 

differences fell within the 95% LoA and if the mean difference (bias) was close to 

zero. 

For ordinal subscales of ORACLE, inter-rater and intra-rater reliability was 

computed using weighted Cohen’s kappa with quadratic weighting. Weighted 

Cohen’s kappa values are interpreted as follows: ≤0, 0.01 to 0.20, 0.21 to 0.40, 0.41-

0.60, 0.61 to 0.80 and 0.81 to 1.00 indicating no, none to slight, fair, moderate, 

substantial and almost perfect agreement respectively (Cohen 1960). 

Floor and ceiling effects 

Floor and ceiling effects in ORACLE were identified if more than 15% of the total 

participants achieved the lowest or highest possible score (McHorney and Tarlov 

1995). 

Cut-off scores for ORACLE 

To evaluate the discriminant accuracy and appropriate cutoff score of ORACLE for 

the presence or absence of contractures, receiver operator characteristic (ROC) 

analysis was conducted. Area under curve (AUC) of at least 0.70 was considered 

adequate (Terwee et al. 2007). 

Ethics 
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This research study was granted a favourable opinion by an independent NHS 

research ethics committee, Camberwell St Giles REC (IRAS Project ID:  318311) 

and the Research Ethics Committee at Bournemouth University (Ethics identification 

number: 45572).  

All participants with capacity provided verbal and signed informed consent at the 

beginning of the data collection. Where participants could not consent, a close other 

who understood their wishes (personal consultee) or a nominated consultee was 

asked to assent on their behalf.   
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Results 

Care home characteristics 

A step-by-step process of recruitment, screening, inclusion and analysis is presented 

in Figure 7. Eight care homes in Dorset participated in the study. These facilities 

represented a diverse range of services, with four providing a mix of services 

(residential, nursing and Dementia care), two specialising in dementia care, one in 

learning disability and one in neurological care. 

The care home capacity varied from 17 to 81 residents. All participating care homes 

were rated either good (n=7) or excellent (n=1) by the Care Quality Commission 

(CQC). 

 

Figure 7 Study flow chart (adapted from Network EQ. CONSORT (2010)  

Participant Characteristics 
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A summary of resident characteristics is presented in Table 4. A total of 224 residents 

participated in the study. Of these, 31.3% (n=70) had at least one pre-existing 

contracture. Among those with contractures, 17.1% had a single joint contracture, 

while 75.71% had multiple contractures. Regarding laterality, 21.4% had unilateral 

contractures, and 71.4% (n=50) had bilateral contractures. The distribution of 

contractures was as follows: 42.9% involved the upper limbs, 17.1% the lower limbs, 

and 32.9% involved both upper and lower limbs. For 7.1% of participants, the number, 

side or area of contractures was not specified. 
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Participant Characteristics Total n=224 Contracture group (n=70) Non-contracture group (n=154) 

Age, years (Mean ±SD) 80.62±12.19 

(45-107) 

78.29±13.36 81.68 ±11.50 

Age group, n (%) 

Less than 65 years 

Between 65 and 84 years 

85 or older 

  

30 (13.39%) 

96 (42.85%) 

98 (43.75%) 

 

 

13 (18.57%) 

29 (41.43%) 

28 (40%) 

 

17 (11.04%) 

67 (43.51% 

70 (45.45%) 

Sex, n (%) 

Females 

Males 

 

150 (67%) 

74 (33%) 

 

52 (74.29%) 

18 (25.71%) 

 

98 (63.64%) 

56 (36.36%) 

Type of care in Care homes, n (%) 

Mixed services (residential, nursing, 

dementia) (4 care homes) 

Dementia care (2 care homes) 

Learning disability care (1 care home) 

Neurological care (1 care home) 

 

128 (57.14%) 

 

52 (23.21%) 

18 (8.03%) 

26 (11.05%) 

 

39 (55.71%) 

 

9 (12.86%) 

5 (7.14%) 

17 (24.29%) 

 

89 (57.79%) 

 

43 (27.92%) 

13 (8.44%) 

9 (5.84%) 

ORACLE score (Mean ±SD) 9.17 ±4.51 13.31 ±2.63 7.28 ±3.88 

ORACLE risk category, n (%) 

Low risk (0-2) 

Moderate risk (3-11) 

High risk (>12) 

 

 

10 (4.46%) 

131 (58.48%) 

83 (37.05%) 

 

0 (0%) 

11 (15.71%) 

59 (84.29%) 

 

10 (6.49%) 

120 (77.92%) 

24 (15.58%) 

Barthel Index score ((Mean ±SD) 7.29 ±6.31 2.44 ±2.97 9.49 ±6.20 

Diagnosed neurological condition, n (%) 

Dementia 

Stroke 

Parkinson’s disease 

Multiple Sclerosis 

Cerebral palsy 

Spinal Cord Injury 

Traumatic brain injury 

Muscular dystrophy 

150 (46.87%) 

124 (55.36%) 

16 (14.29%) 

8 (7.62) 

5 (4.76%) 

4 (3.81%) 

4 (3.81%) 

4 (3.81%) 

2 (1.90%) 

60 (85.71%) 

34 (56.66%) 

9 (15%) 

6 (10%) 

5 (8.33%) 

4 (6.67%) 

4 (6.67%) 

3 (5%) 

2 (3.33%) 

90 (58.44%) 

90 (100%) 

7 (7.78%) 

2 (2.22%) 

0 (0%) 

0 (0%) 

0 (0%) 

1 (1.11%) 

0 (0%) 
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Down’s syndrome 

Becker’s muscular dystrophy 

Huntington's disease 

Progressive supranuclear palsy 

Angelman syndrome 

 

Diagnosed Mental Illness 

Depression 

Schizophrenia 

Bipolar affective disorder 

Autism 

Anxiety 

Delirium 

 

Other Comorbidities 

Cardiovascular disease  

Hypertension 

Heart disease 

Pulmonary diseases 

Asthma 

Chronic Obstructive Pulmonary Disease 

H/O Cancer 

Kidney disease 

Diabetes 

Osteoarthritis 

Rheumatoid Arthritis 

Blood disorder (e.g., anaemia) 

1 (0.95%) 

1 (0.95%) 

1 (0.95%) 

1 (0.95%) 

1 (0.95%) 

 

55 (24.5%) 

31 (56.36%) 

18 (32.73%) 

3 (5.45%) 

4 (7.27%) 

1 (1.82%) 

2 (3.64%) 

 

 

101 (45.09%) 

52 (51.49%) 

49 (48.51%) 

39 (17.41%) 

26 (66.67%) 

13 (33.33%) 

 

12 (5.36%) 

9 (4.02%) 

28 (12.50%) 

16 (7.14%) 

3 (1.34%) 

6 (2.67%) 

0 (0%) 

1 (1.67%) 

1 (1.67%) 

1 (1.67%) 

1 (1.67%) 

 

9 (12.86%) 

 

 

 

 

 

 

 

 

18 (25.71%) 

11 (61.11%) 

7 (38.88%) 

10 (14.28%) 

9 (90%) 

1 (10%) 

 

5 (7.14%) 

4 (5.71%) 

8 (11.43%) 

4 (5.71%) 

0 (0%) 

1 (1.43%) 

1 (1.11%) 

0 (0%) 

0 (0%) 

0 (0%) 

0 (0%) 

 

46 (29.87%) 

 

 

 

 

 

 

 

 

83 (53.90%) 

41 (49.40%) 

42 (50.60%) 

29 (18.83%) 

17 (58.62%) 

12 (41.38%) 

 

7 (4.55%) 

5 (3.25%) 

20 (12.99%) 

12 (7.79%) 

3 (1.95%) 

5 (3.25%) 

Table 4. Participant Characteristics 

https://www.nhs.uk/conditions/progressive-supranuclear-palsy-psp/


   
 

107 
 

Convergent validity 

A strong statistically significant negative correlation was observed between the total 

numerical scores of ORACLE and BI, with Pearson’s r = -0.86 (p < 0.001). The 

results of the convergent validity analysis between overlapping categories of 

ORACLE and BI (Spearman’s correlation) are presented in Table 5. Moderate to 

strong statistically significant negative correlations between the categories of the two 

instruments (6 BI,  4 ORACLE )  ranging from -0.49to -0.88 (p<0.001) except for 

two categories: grooming and bathing (BI) versus functional ability (ORACLE), 

which demonstrated weak but statistically significant correlations (p <0.001).  

As predicted, over 75% of the results were consistent with the hypotheses. 

 

 BI 

Transfers 

BI 

Mobility 

BI 

Stairs 

BI 

Grooming 

BI 

Toilet 

use 

BI 

Feeding 

BI 

Dressing 

BI 

Bathing 

ORACLE 

Bed 

Mobility 

-0.74 -0.70 -0.48      

ORACLE 

Transfer 

ability 

-0.85 -0.84 -0.59      

ORACLE  

Walking 

ability 

-0.82 -0.88 -0.63      

ORACLE 

Functional 

ability 

   -0.25 -0.52 -0.64 -0.49 -0.28 

All correlation coefficients were statistically significant <0.001 

Table 5. Convergent Validity-Spearman’s correlation 

Reliability 

Intra-rater reliability (R1: T1 vs T2) 

Intra-rater reliability for the total score of ORACLE was excellent (ICC3,1= 0.99; 

95% CI=0.99-1.00). Intra-rater reliability of all ordinal subscales of ORACLE 

demonstrated almost perfect agreement with weighted kappa values ranging from 

0.96 to 1.00 (p<0.001) (Table 6). 

Item Rater 1 

(time 1) 

Median 

Rater 1 

(time 2) 

Median 

Weighted 

Kappa 

P-value 
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Age category 1 1 1.00 <0.001 

Bed mobility 1 1 0.99 <0.001 

Transfer ability 1 1 0.99 <0.001 

Walking 2 2 0.97 <0.001 

Functional ability 1 1 0.97 <0.001 

Muscle weakness 0 0 0.99 <0.001 

Pain 1 1 0.97 <0.001 

Pressure sores 0 0 0.97 <0.001 

Cognition 1 1 0.97 <0.001 

Activity 

engagement 

1 1 0.96 <0.001 

Overall risk 

category 

1 1 0.99 <0.001 

Table 6. Weighted kappa findings- intra-rater reliability 

On Bland-Altman analysis, there was a strong agreement in ORACLE scores 

between the two measurements with a mean difference of 0.0, indicating no 

systematic bias. The LoA were calculated as -1.00 to 1.00, indicating that 95% of the 

differences between the measurements fall within this range. 

Inter-rater reliability (R1 vs R2) 

Inter-rater reliability for the total score of ORACLE was excellent (ICC1,2= 0.99; 

95% CI=0.99-0.99). Inter-rater reliability of all ordinal subscales of ORACLE also 

demonstrated almost perfect agreement with weighted kappa values ranging from 

0.82 to 1.00 (p<0.001) (Table 7) 

Item Rater 1 

Median 

Rater 2 

Median 

Weighted Kappa P-value 

Age category 1 1 1.00 <0.001 

Bed mobility 1 1 0.93 <0.001 

Transfer ability 1 1 0.93 <0.001 

Walking 2 2 0.95 <0.001 

Functional ability 1 1 0.88 <0.001 

Muscle weakness 0 0 0.92 <0.001 

Pain 1 1 0.82 <0.001 
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Pressure sores 0 0 0.85 <0.001 

Cognition 1 1 0.87 <0.001 

Activity engagement 1 1 0.88 <0.001 

Overall risk category 1 1 0.93 <0.001 

Table 7. Weighted kappa findings- inter-rater reliability 

On Bland-Altman analysis, there was a strong agreement in ORACLE scores 

between two measurements with a mean difference of 0.0, indicating no systematic 

bias. The LoA were calculated as -2.00 to 2.00, indicating that 95% of the differences 

between the measurements fall within this range. 

Floor and Ceiling Effects 

No floor and ceiling effects were observed, as no resident achieved the lowest (0) or 

highest (20) scores on ORACLE.  

ROC analysis 

According to the ROC curve (Figure 8), the ORACLE score of 11.5 was identified as 

the cut-off value for predicting the risk of contracture(s). The area under the ROC 

curve was 0.89 (95% CI: 0.84 to  0.93), indicating excellent discrimination between 

the contracture and non-contracture groups.  

 

Figure 8. ROC curve 

Discussion 
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The current study aimed to evaluate the initial psychometric properties of ORACLE: 

convergent validity, intra-rater and inter-rater reliability, floor and ceiling effects and 

ROC analysis. 

ORACLE demonstrated good convergent validity which was supported by a very 

strong negative correlation with BI (r=-0.86; p<0.001). BI was selected for convergent 

validity of ORACLE based on several key factors: First, disability and loss of 

functional independence are significant predictors of contracture development (Ada et 

al. 2006; Wagner et al. 2008; Kwah et al. 2012) and BI is a valid and reliable tool for 

measuring functional independence in long-term care settings (Ohura et al. 2011). 

Second, there is a conceptual overlap between the sub-scales of BI and ORACLE 

according to ICF and the scoring system of BI also closely aligns with that of 

ORACLE. Lastly, it is widely used in care homes to assess residents' levels of function 

and disability, and the care homes were already familiar with completing it which 

would contribute to data accuracy. BI has also demonstrated good convergent validity 

with EuroQoL-5-Dimensions in a similar population, as they both exhibit conceptual 

overlaps according to ICF framework (Kaambwa et al. 2021). 

Although, ORACLE demonstrated good convergent validity overall with the BI, the 

‘functional ability’ subscale of ORACLE demonstrated weak correlation with the 

‘grooming’ and ‘bathing’ subscales of BI. This could be because the subscales of BI 

focus on specific self-care tasks, whereas the functional ability subscale of ORACLE 

assesses the overall or average functional capacity of the resident to perform daily care 

activities. ORACLE does not assess the specific tasks as its focus is on identifying risk 

of contractures which can develop when a person’s overall functional abilities are 

compromised. For example, a person who is confined to bed may score good on the 

‘feeding’ subscale of BI, however, due to limited mobility they could still be at risk of 

developing lower limb contractures. 

The high intra-class correlation coefficients (ICC) and weighted kappa values 

demonstrated excellent intra-rater and inter-rater reliability for ORACLE total and its 

subscales. This high level of reliability could be attributed to the short time span 

between the two measurements conducted by the same rater (i.e., morning and evening 

of the same shift), which may have facilitated memory effects despite the items being 

shuffled between the two assessments (Belzak and Lockwood 2024). Interestingly, the 

inter-rater reliability also exhibited excellent agreement, suggesting that memory 

effects may not have significantly influenced the results. Furthermore, the high 
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reliability values could also be linked to the formal training provided to the HCAs prior 

to data collection, which ensured they understood how to accurately score the specific 

items within ORACLE.  

The main objective of the ROC analysis in this study was to obtain a cut-off score or 

threshold for ORACLE, which could assist the care home staff in identifying residents 

at high risk of developing contractures, making timely referrals to healthcare 

professionals, and triggering timely intervention. A cut-off score of 11.5 was identified 

through formal analysis; however, given that the ORACLE only computes whole 

number scores, we selected 11 as the cut-off score to trigger timely referrals.  

 

Strengths  

A major strength of this study was the diversity of the study population, which 

ensured that the results were more representative of the broader population. 

 Another strength of this study is that the psychometric properties of ORACLE were 

evaluated using a priori hypothesis.  

 

 Limitations 

There were a few limitations in the present study. First, the study's cross-sectional 

design limited our ability to evaluate the predictive validity of ORACLE and 

accurately predict the development of contractures based on the risk identified. 

Second, the lack of long-term follow-up restricted our ability to assess ORACLE’s 

effectiveness in tracking contracture progression over time and its impact on 

reducing the development of new contractures. This was beyond our study’s scope 

due to limited funding and the need to complete the study within a certain time 

frame. Third, the lack of a gold standard measure for contracture risk assessment 

restricted us from evaluating ORACLE's criterion validity. Finally, we did not test 

ORACLE's psychometric properties across various resident subgroups due to large 

variations in the underlying health conditions and comorbidities. 

 

Conclusion 

This study provides preliminary evidence on the psychometric properties of the first 

evidence-based risk assessment tool for contractures in adults residing in care homes. 

The results demonstrated good convergent validity and excellent intra-rater and inter-

rater reliability with no floor and ceiling effects. The identified cut-off score for 
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ORACLE would potentially provide a threshold for care home staff to trigger 

referrals to expert professionals for a more detailed assessment and initiate early 

intervention. Future research with a longitudinal design is warranted to evaluate the 

predictive validity and responsiveness of ORACLE and its effectiveness in reducing 

the incidence and/or ameliorating the severity of contracture development in care 

home residents.  

  

  



   
 

113 
 

The following supplementary materials are included in Appendix V: 

A. Barthel Index 

B. Screening document and demographics 

C. Participant Information Sheet for residents 

D. Easy-read summary of study 

E. Participant Information Sheet for personal consultees 

F. Participant Information Sheet for nominated consultees 

G. ICF- Conceptual overlap between ORACLE and Barthel Index 

 

 

6.3 Link to Qualitative Study  

The quantitative study provided important evidence on the validity and reliability of 

ORACLE in care home settings. However, it was vital to understand the care staff's 

perspectives on its usability and integration into daily work routines. In addition, 

insights from care staff on contextual factors that may facilitate or hinder ORACLE's 

practical implementation in real-world settings were also important. The final study 

presented in the next chapter, therefore, explores these user experiences, offering 

insights into ORACLE's sustainability and usability in care homes.  
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Chapter 7: Qualitative Study 

7.1 Chapter Overview 

This chapter presents an integrated paper, submitted for publication, that details a 

qualitative study designed to gather insights from care staff on the usability, 

acceptability, and practical implementation of ORACLE in care homes. The 

manuscript begins with a background to the research problem and study rationale and 

aims, followed by a detailed description of the methodology including the study 

design, participants and setting, specifics of the semi-structured interviews and data 

analysis approach. Thereafter, the findings with the three emerging themes are 

discussed in context of the literature. The paper concludes with practice implications 

focusing on care homes, people, training and support and policy.  

7.2 Integrated paper 

This section presents the integrated paper, titled, ‘Insights from the care home staff on 

the use of Observational Risk Assessment of Contractures: Longitudinal Evaluation 

(ORACLE): a qualitative study’ submitted for publication in the journal, PLOS ONE 

as part of the integrated thesis format.  
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TITLE: Insights from the care home staff on the use of Observational Risk 

Assessment of Contractures: Longitudinal Evaluation (ORACLE): a qualitative study 

ABSTRACT 

Background 

Contractures, a common but preventable consequence of immobility and inactivity 

among residents living in care homes, are on the rise. This increasing prevalence and 

the subsequent impact on care home residents have necessitated the development of a 

risk assessment tool, the Observational Risk Assessment for Contractures: 

Longitudinal Evaluation (ORACLE). This qualitative study aims to explore the 

experience of care staff regarding the usability, acceptability, and practical 

implementation of ORACLE. 

Methods 

A qualitative research design was adopted using semi-structured interviews. The care 

staff members were selected via purposive sampling and were interviewed either 

through videoconferencing or in person in a private room at care homes. The 

interviews were recorded and transcribed verbatim. The data collected was coded 

using NVivo and synthesised using thematic analysis. 

Findings 

Ten care staff members were interviewed from five care homes (four senior staff 

members and six healthcare assistants). Three overarching themes were identified: 1) 

usability of ORACLE, 2) acceptability of ORACLE and 3) contextual factors that can 

potentially influence the practical implementation of ORACLE in a care home setting. 

Respondents found the tool to be user-friendly and well-integrated within existing care 

routines. However, the study also identified factors relating to care home processes, 

the people involved, the training environment, and the policy context that tend to 

support or inhibit the effective implementation of ORACLE. 

Conclusions 

The study offers valuable insights into the usability and acceptability of ORACLE and 

its application in a care home setting.  

Practice Implications 
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For care homes, key considerations should be given to organisational practices, 

staffing, regular training, and appropriate and timely specialist support to implement 

ORACLE effectively. Additionally, policy frameworks and standards must be in place 

to ensure accountability for care homes and the long-term sustainability of ORACLE 

INTRODUCTION 

Joint contractures are commonly defined as the partial or complete limitation in 

passive range of motion (ROM) that results from the shortening of the periarticular 

structures, including muscles, tendons, ligaments, joint capsules and skin spanning one 

or more joints (Fergusson et al. 2007; Halar and Bell 2012). Contractures are a 

common consequence of neurological conditions, e.g. stroke, Parkinson's and 

Alzheimer's diseases, musculoskeletal conditions like osteoarthritis and fractures and 

other local conditions such as burns (Fergusson et al. 2007; Jamshed and Schneider 

2010; Tariq et al. 2023). 

The aetiology of contractures is primarily underpinned by immobility, which could be 

attributed to an alteration in muscle tone, decreased muscle strength, pain, decreased 

mobility or function, or impaired cognition (Selikson et al. 1988; Gnass et al. 2010; 

Tariq et al. 2023). Contractures, once developed, lead to a vicious cycle of 

impairments, each impacting the next, causing the progression of the original 

contracture (Jamshed and Schneider 2010). When one or more joints are immobilised 

in a shortened position for prolonged periods, it leads to fibrotic changes within the 

muscles, triggering contracture development (James 2001; Halar and Bell 2012). They 

can increase the risk of additional physical impairments such as pain and discomfort 

or pressure sores and fractures, contributing to further immobility (Born et al. 2017). 

Consequently, there is difficulty in performing activities of daily living such as eating, 

drinking, and dressing; it can also impact the mobility of the residents and how they 

engage in social activities, increasing the need for nursing care (Fischer et al. 2014; 

Saal et al. 2019). This, in turn, may lead to further deconditioning, increased 

dependence on assistive devices and caregivers, worsening of existing contractures, 

poorer quality of life and increased risk of mortality (Clavet et al. 2015). 

Joint contractures are highly prevalent among residents living in long-term care 

facilities. The prevalence of contractures in care home facilities ranges from 20 to 91% 

(Yip et al. 1996; Wagner et al. 2008; Fischer et al. 2014; Lam et al. 2022). A study 

conducted by Lam et al (2022) on long-term care residents reported that a significant 
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number of residents develop new joint contractures during the first five years of their 

admission to a care home (Lam et al. 2022). They also reported that approximately 

91% of the residents had at least one severe contracture. Of these, 59.4% were affected 

with severe contractures in more than two extremities, while 40.5% experienced 

contractures involving all four extremities. The prevalence of contractures in the upper 

extremities (85.4%) was similar to that of contractures in the lower extremities (75%) 

(Lam et al. 2022). 

The wide variation in the prevalence of contractures could be attributed to the 

heterogeneous involvement of joint connective tissues in joint mobility, heterogeneous 

underlying conditions, the lack of a standard definition of contractures, and the lack of 

a standard outcome measure for contractures (Gnass et al. 2010). The literature has 

highlighted that nursing home residents should be screened regularly to identify the 

risk of developing and progressing contractures (Offenbächer et al. 2014; Lam et al. 

2022). There is a clear lack of a standard, evidence-based, and systematic risk 

assessment tool for early identification of contractures and to trigger timely referrals 

to specialists.  

To address this gap, a contracture risk assessment tool for use in care homes, ORACLE 

(Observational Risk Assessment for Contractures: Longitudinal Evaluation), was 

recently developed (Tariq et al. 2024). This study aims to explore the experience of 

care home staff regarding the usability and acceptability of ORACLE and gain insights 

into its practical implementation.  

METHODOLOGY 

This study uses a qualitative descriptive design using open-ended, semi-structured 

interviews (Adeoye‐Olatunde and Olenik 2021) to explore the experience of the care 

home staff on the usability, acceptability and practical implementation of the 

ORACLE. This study is nested within a multiphase, mixed methods research project 

(Trial registration: ClinicalTrials.gov NCT06042907), which aims to develop and 

validate ORACLE in care homes. ORACLE consists of two key components: (a) a 10-

item risk assessment tool designed to identify the level of risk of contractures in care 

home residents and (b) a response algorithm which provides guidance to the care home 

staff to prescribe a set of actions in response to the level of risk identified to prevent 

the development or progression of contractures (Tariq et al. 2024). This study 
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conformed to the Consolidated Criteria for Reporting Qualitative Research (COREQ) 

(Tong et al. 2007). 

Participants and Setting 

The qualitative study was carried out in five care homes that participated in testing the 

validity and reliability of ORACLE. Two categories of care staff were eligible to 

participate in the semi-structured interviews. The inclusion criteria were: 

1) Managers, registered nurses, or senior staff members engaged in coordinating the 

application of ORACLE in the care homes. 

2) Healthcare assistants routinely engaged in the care of residents and who conducted 

ORACLE assessments. 

Previous research suggests that theoretical saturation typically occurs after 6 to12 

interviews (Guest et al. 2006). A purposive sample of 10 care staff members was 

determined, based on available resources and pragmatic considerations. The care staff 

was purposively selected to capture insights from a diverse range of experiences. The 

participants included care staff working across a variety of care homes, including 

nursing, residential, mixed or specialised care facilities (dementia, neurological, etc.). 

For confidentiality purposes, participating care homes are not named. The care staff 

primarily cared for elderly residents with minimal support needs or those who required 

regular assistance with activities of daily living, individuals with cognitive 

impairments, learning disabilities and chronic health conditions.  

Semi-Structured Interviews 

The semi-structured interviews were conducted between March and May 2024 either 

remotely over secure videoconferencing or face-to-face in a private room at the care 

homes, depending on the convenience of the participants. The interviews lasted 

between 40 and 60 minutes, interviews were audio and video recorded and transcribed 

verbatim by HT. HT was a female PhD student who has received training in qualitative 

research and is also an experienced physiotherapist. 

The semi-structured interview guide (see Supporting Information file) was developed 

based on the research aims through discussion among the research team members and 

using results from a Delphi survey (Tariq et al. 2024). Participants were asked socio-

demographic questions, including their age, gender, and years of experience in care 
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facilities, as well as questions about the usability of ORACLE. Carers were asked 

about their experience of completing the ORACLE assessments, e.g. how easy or 

difficult it was to incorporate the tool into their work routine. Senior staff members, 

including managers, were asked about their experiences to gain a deeper understanding 

of the context of the care homes for practical implementation of ORACLE, including 

whether the care home had the appropriate time, staff and skills resources to perform 

assessments regularly. Follow-up questions were asked based on the participants' 

responses and experiences. 

Ethics 

This research study has been granted a favourable opinion by an independent NHS 

research ethics committee, Camberwell St Giles REC (IRAS Project ID:  318311) and 

the Research Ethics Committee at Bournemouth University (Ethics identification 

number: 45572). All participants provided verbal and signed informed consent at the 

beginning of each semi-structured interview and could opt to withdraw at any time. 

The data was only accessible by the research team and all transcripts were pseudo 

anonymised prior to analysis.  

Data analysis 

HT checked the audio files and corresponding transcripts to correct auto-transcription 

errors and ensure anonymisation. The transcripts were then imported into qualitative 

data management and analysis software (NVivo). The transcripts were analysed using 

reflexive thematic analysis following Braun and Clarke's approach (Braun et al. 2023). 

A coding framework was developed iteratively during analysis by KC and HT. This 

was followed by a 5-step process of familiarisation, identifying a thematic framework, 

indexing, charting, and mapping and interpretation (Braun et al. 2023). Field notes 

were used to support contextualising and the interpretation of the transcripts. Coding 

was conducted using a hybrid approach of deductive and inductive reasoning (Fereday 

and Muir-Cochrane 2006). The deductive approach produced a set of a priori codes 

derived from the interview guide, while the inductive approach identified new 

emergent themes. Once coding was complete, overarching themes were developed, 

and the prominent quotes reviewed were to be extracted based on the themes produced 

by the research team. Open discussions and iterative revisions were carried out among 

the research team to reflect on the quotes, thematic coding, and interpretation.  
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FINDINGS AND DISCUSSION 

The average length of the interviews was 40 minutes. Ten care staff members from 

five private care homes participated in the study. Of these, three specialised in 

dementia care, neurological care and learning disabilities, while two care homes 

offered mixed services. The maximum capacity of the care homes ranged from 17 to 

69 residents. 

Among participants, four were senior staff members who organised the data collection 

for ORACLE testing, and six were care assistants who completed ORACLE 

assessments for care home residents. The participants' ages ranged from 21 to 65, and 

their experience in the care industry ranged from 2 to 16 years. The demographic 

characteristics of all participants are summarised in Table 8. 

 

Participant 

ID 

Age Gender Job role Speciality Years of 

Experience 

P1 46 Female Care 

Coordinator 

Mixed 5 

P2 39 Female Care 

Coordinator 

Dementia 16 

P3 44 Male Care home 

manager 

Learning disabilities + 

Mental health 

15 

P4 39 Female Care 

Coordinator 

Neurological 4 

P5 65 Female Carer Dementia 8 

P6 28 Female Carer Learning disabilities + 

Mental health 

2 

P7 31 Female Carer Learning disabilities 4 

P8 29 Female Carer Mixed 11 

P9 33 Female Carer Dementia 3  

P10 21 Female Carer Mixed 4  

Table 8. Participant Characteristics 

Overarching themes  

From the data analysis, three overarching themes emerged: 1) usability of ORACLE, 

2) acceptability of ORACLE and 3) contextual factors that can potentially influence 
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the practical implementation of ORACLE in a care home setting (Figure 9).

 

Figure 9. Thematic Map 

 

 

Theme 1: Usability of ORACLE  

Usability of ORACLE is a key consideration in care home settings with demanding 

work schedules. For successful implementation, the outcome measures must be quick 
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to use, accessible and easy to integrate into existing workflows (Dunckley et al. 2005). 

Outcome measures which are time-consuming or have complex scoring systems are 

difficult to implement in practice and increase the chance of errors in risk assessment 

(Dunckley et al. 2005; Sanders et al. 2016).  

The following sub-themes were identified within this theme: 

Usability: ease of use 

Carers consistently reported ORACLE as a user-friendly tool with a straightforward 

and easy-to-use scoring system. They appreciated that it allowed them to quickly sum 

up the scores for contracture risk assessment without complex calculations.  

 'The scoring was very easy…Just add them all up, and it's straightforward' 

(Carer#3) 

Some senior staff members highlighted that ORACLE's simplicity and user-friendly 

interface enhanced its overall usability, ensuring that the tool was easily adapted by 

the newer staff with minimal training and exposure. 

'It was easy to understand. I think it was well set out, and easy to 

complete…and I think the carers were all quite comfortable using it as well…as 

if they'd sort of done it before, which was quite good' (Senior staff member #2) 

Usability: layout and language 

All participants found the overall layout and design of the ORACLE simple and 

effective, enabling easy navigation through different sections of the tool. The use 

of headings, subheadings, and appropriate font size improved readability and 

accessibility. In addition, all participants reported that the wording used was 

simple, clear, and comprehensible for carers with varying levels of experience. 

 

'The language used was clear and easy to understand, and I liked the overall 

layout of this tool…yeah it was easily readable' (Carer#2) 

Usability: time efficiency 

All carers who completed assessments on ORACLE reported that one assessment 

typically took 2-5 minutes to complete. One participant believed it might take a little 

longer for new or agency staff who are unfamiliar with the residents' overall condition. 
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'Actually, it's been a really long time that I've been working here, so I know the 

residents here very well. So, for us, it doesn't take that long out there because 

we are working with them in day-to-day life. So, it only took a couple of minutes 

for one resident. But yeah, it might not be the same for new or agency staff' 

(Carer #1) 

 

Usability: challenges in assessment 

Despite overall positive reception, a few staff members found it difficult to interpret 

and assign predefined ranks (zero, one or two) in certain categories of ORACLE. This 

could potentially lead to inconsistent assessments, potentially affecting ORACLE's 

ability to identify the risk of contractures accurately. This difficulty in categorising the 

residents into ranks could be attributed to the significant gap between the training 

provided to the carers for effective use of the tool and actual data collection, leading 

to potential lapses in recalling how to effectively rank the categories.  

Two carers specifically mentioned the category' functional ability' because some 

residents can perform certain activities but not others, making it difficult for them to 

provide a single rank.  

'Where it says if they are able to carry out activities... it was a little bit difficult 

to judge because some of them can eat themselves but might not be able to 

dress. So, I feel like maybe there could be a bit of separation or something." 

(Carer #5) 

'It's really hard to put them into a zero, one, or two because some of them will 

dress partly, eat partly. You know, some will eat the main meal but then can't 

eat the pudding. It depends on the cutlery and the bowls. I struggled because 

some of them could dress their top half but not their lower half. So, yeah, I 

struggled to categorise them in that box' (Carer#5) 

One carer found assigning a rank to the category 'pain' difficult, particularly when 

judging residents who are unable to communicate.  

"A lot of them can't really tell you anything… so that was a bit of a judge…I 

was like, oh, no pain, but maybe there is pain because people with dementia 
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can't really express it. So, that will be one that was a little bit difficult to judge." 

(Carer# 6) 

Theme 2: Acceptability 

Acceptability in this study refers to the overall willingness of the care staff to 

implement ORACLE in existing work routines. It encompasses the following sub-

themes: 

Acceptability: integration into routine 

Most participants reported that ORACLE assessments could be easily integrated into 

their care routines without significantly impacting their usual work responsibilities. 

One participant, however, also mentioned that it might be difficult to complete the 

assessment on a daily basis, but it could be easily incorporated into monthly, 

fortnightly, or weekly routine care assessments. 

'You're doing their charts anyway in their room… with this, you could just 

gauge down to check nothing's changed, and that's it. Incorporate it in when 

they do the daily records. And then you could do this one as well and do a risk 

assessment, so you'd know if anything's changed' (Carer #3) 

 

'Day-to-day it would be quite difficult because every day is not the same. 

Sometimes we can't even spare a couple of minutes. But once a month or once 

every couple of weeks, it would be fine' (Carer #4) 

When asked when the best time to complete the ORACLE assessments was, most 

carers preferred to do so after the residents' daily care routine, whereas one carer 

preferred to do so in the midafternoon. 

'Probably after they've got up in the morning and we've done all the care…. 

then we could go through this to make sure if things have changed.. because 

we would have seen all their body…we would have moved them... we would 

have done all that is required and spoke to them so then that would be easy to 

fill out' (Carer #1) 
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'Morning and evening are quite busy for us, so anytime in mid-afternoon' 

(Carer #4) 

Acceptability: quality of care 

The participants believed that ORACLE can potentially improve the quality of care of 

care home residents. This belief was enhanced by care home staff understanding the 

purpose of ORACLE, its key components, and how using it in practice can help 

recognise the risk associated with contractures and support care provision. 

'It covers important areas like mobility, hydration, nutrition, pain, and skin 

health. It all links together to give us a complete picture of the resident's risk 

and improve their care accordingly' (Senior staff member #3) 

Acceptability: behavioural changes in practice 

Targeted interventions introduced in care homes supported by staff training improve 

staff confidence and the overall quality of care provided to the residents.  

Carers felt that the training sessions and using ORACLE in practice helped increase 

their awareness of residents' mobility and risk of developing contractures. Two senior 

staff members also used it to train new staff members on contractures. 

'It is harder to deal with contractures than it is if they can move their legs 

around… because we used to have a lady, her legs were stuck…well, you can't 

get to do personal care…you can't do nothing because you can't force the 

legs…once they've developed... So, now we try and get them to at least try and 

move their leg. Or if they can't, we move them so that at least the muscles still 

moving' (Carer #1) 

 

'We've had sort of recent recruitment where we've had new people come in. 

So I have kind of earmarked it to sort of go through with them and just give 

them a rough outline because I don't want to make it too complex for them' 

(Senior staff member #1) 
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These findings are consistent with those from a previous study by Petyaeva et al (2018) 

on the feasibility of a pain assessment intervention for care home residents with 

dementia. The study showed that the intervention improved staff awareness, increased 

staff confidence and informed decision-making across the staff (Petyaeva et al. 2018). 

Acceptability: suggestions for improvement 

The care staff were asked for suggestions for areas of improvement in the tool. A few 

respondents suggested that while integrating ORACLE into routine care seems easy, 

it must also be carefully planned and requires a team effort to implement it effectively. 

'I do feel it does need like a network of people to come together. I do feel it's 

quite a lot for, say, one or two people to do sort of independently. If a group of 

people, you know, get together and just work on the actual tool itself. I think 

that would definitely be better to apply the tool in routine care' (Senior Staff 

member# 4) 

 

Respondents also suggested regular training sessions and updates on contractures, 

which could improve the tool's effectiveness and the carers' familiarity with it. The 

agency staff should also be provided with basic training around contractures. 

 

'More training, I was just about to say. Yeah, giving us more training to us 

would be handy' (Carer #6) 

 

'I've never seen that in any agency staff ever talk about contractures, so there's 

a missing link there, definitely' (Senior staff member #1) 

 

Some carers also suggested that adding a definition of contracture and/or a picture of 

a contracture into the tool could be beneficial. 

Acceptability: impact on residents 

Carers did not notice any discomfort or negative reactions from residents during 

ORACLE assessments. 

Theme 3: Contextual Factors 
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Contextual factors are important in understanding' what works for whom and under 

what circumstances' to successfully implement newly developed outcome measures in 

care homes (Flynn et al. 2021). Care homes are complex environments where the 

implementation of an intervention or a service depends on its properties and how it 

interacts with the environment in which it is introduced (Peryer et al. 2022). 

Identification of these factors, e.g., organisational practices, provides insight into the 

barriers and facilitators to effective implementation and provides implementation 

strategies care homes can adopt to enhance the sustainability of the service introduced 

(Fischer et al. 2016; Goodman et al. 2017; Flynn et al. 2021). 

Three sub-themes were developed: resident-specific factors, social context and 

organisational context. 

Resident-specific factors: Dementia 

Care staff found it challenging to implement the response actions of ORACLE with 

residents with dementia, especially those with severe cognitive deficits, as these 

individuals often struggle to follow instructions. They suggested that additional 

guidance tailored to residents with dementia might help carers provide better care. 

Severe cognitive impairment not only makes it difficult for residents to follow 

instructions but also affects their understanding of the importance of physical activity.  

'I think that would definitely be a useful tool with some tips on how we could 

facilitate that with our dementia residents. Maybe that could be displayed in 

sort of visual cards, you know, explaining what we want to do. 

It's very difficult sometimes to get that engagement, you know, and get them 

focused on the task you want them to do' (Senior staff member #3) 

Previous research has also shown that using additional material, such as flash cards, to 

communicate with dementia residents improve care practices (Petyaeva et al. 2018).  

Resident-specific factors: Nutrition and hydration  

Decreased mobility levels in care home residents is a significant risk factor for 

developing contractures (Wagner et al. 2008). Care staff felt that adequate nutrition 

and hydration are vital for maintaining energy levels for residents' mobility. While 

some felt overweight residents also struggle with mobility, therefore indicating a need 

for balanced diet management.  
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'So we had a lady [resident] diagnosed with a type of dementia which affected 

her perception of food, which caused her to stop eating. In the last six months, 

she started eating again but not full meals, only biscuits and things like that., 

she gained weight which affected her ability to turn as well' (Senior staff 

member #1) 

'If they're not hydrated, they are going to sleep more…they're going to move 

less and therefore, we're doing them a disservice... and obviously then, that 

impacts their skin integrity. …and if their skin integrity is affected and they've 

got pressure sores again, they're going to be less likely wanting to move…they 

might be in pain' (Carer #6) 

Resident-specific factors: Medications 

Adverse drug reactions like cognitive impairment and falls are one of the major causes 

for hospital admissions for older adults (MacRae et al. 2021). 

Care staff also highlighted the impact of certain medications on mobility and the 

importance of balancing medication schedules to mitigate these risks. 

 

'You know, if somebody is on furosemide and they're needing the toilet a lot and 

they're having to get up and go, ok, they're moving… but equally, they probably 

just want to sleep... they're probably tired. So, they're probably sleeping, toilet 

sleeping, you know, and again then they might not be eating and drinking as 

well because they're not having a good, peaceful sleep. So yeah, it has an 

impact' (Senior staff member #1) 

'…,we have residents who are on medications to help with any sort of 

aggressive behaviour or if they've been anxious. But it also means that they 

become sleepy and if it's somebody who is quite mobile, then they're at risk of 

falls. So, getting the timings right for their medications is important. 

Otherwise, if they fall, then we're going to have problems because that will, 

you know, have an effect on their mobility' (Senior staff member #3) 

Resident-specific factors: Motivation and engagement 

Literature suggests a strong association of psychological and emotional well-being of 

care home residents with physical health and level of disability (Yeung et al. 2013). 
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Care staff emphasised that overall motivation and engagement in activities are critical 

in maintaining mobility and thus would significantly impact the effectiveness of the 

tool, especially for those with dementia and the elderly.  

Social context: Family/friends support 

Family and friends play a key role in enhancing the quality of life for care home 

residents through visiting, providing emotional support, monitoring their well-being, 

maintaining social connections and promoting a positive adaptation to care home life 

(Roberts et al. 2020). Participants in this study also felt that family and friends' support 

and visits play a key role in keeping the residents motivated and active. They also 

shared that family members should be more involved in the care process to help the 

residents stay engaged and motivated. 

 

'You can see the families where the residents whose families come again; it 

gives them that sense of purpose. Again, the families are also providing their 

care needs, like, even if it's just, they're coming to talk to them it then it frees 

the carers up to be able to go and spend time with those other residents that 

maybe don't have the family and to be able to do the things to help them' (Senior 

staff member #4) 

Social context: Peer support 

Care staff also shared that regular participation of residents in social activities at the 

care home keep them engaged and motivated to move around.  

'Yeah definitely, even if we're talking, we talk with our hands, don't we? And 

just moving… its all the little things even if that's anything like getting 

someone's attention, Oh Hello! And things like that... compared to not having 

any reason to move' (Senior staff member #1) 

These findings are reinforced by a cross-sectional study by Yeung et al (2013) which 

found a negative correlation of institutional peer support from other residents with 

physical decline and depressive symptoms in older adults (Yeung et al. 2013). 

Organisational context: Consistency of care 

Care staff viewed that high turnover and reliance on agency staff can lead to 

inconsistency in care across care homes and less personalised attention for care home 
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residents, which could be a barrier to the effective implementation of ORACLE in care 

homes. Moreover, as mentioned earlier, the agency staff may also struggle with 

ORACLE assessments due to unfamiliarity with residents. 

'.. I think in general across the industry, there is a lack of time and lack of 

staff…like for example we had a lady [carer] who left us, and she's gone to 

work in another care home, and she said, so far all I've done is work with 

agency staff. So, there's inconsistency of care, the staff not knowing the care 

plans, the staff not knowing the residents' (Senior staff member #2) 

Organisational context: Specialist support  

Most of the care staff felt that external services, such as physiotherapy and 

occupational therapy, are generally quick to respond to referrals. However, some of 

the care assistants stressed that the specialists could be more involved in providing 

detailed instructions and guidance to carers so that they could perform the care plan 

effectively and confidently with the residents.  

'I feel like it could be improved. One of the recent ones [physio] was quite good 

because he actually put some pictures of how he wants us to position the 

resident and then the pillows, and that has been very handy in comparison with 

other times that they've come and they just talk to the nurse. We're the ones who 

do their personal care, so the information gets lost, you know?' (Carer #5) 

Organisational context: Staffing and workload 

Almost all care staff stressed the importance of having more staff to adequately address 

the needs of all residents, especially those who are less demanding but require 

significant attention because they are at risk of developing contractures. 

Organisational context: Training and Regular updates 

All participants emphasised the importance of regular training on how to use the tool 

effectively and training on contractures, especially that includes guidance on 

identifying risk factors, prevention strategies, and handling dementia residents.  

STUDY LIMITATIONS 

This study had a few limitations. First, we were unable to recruit any nursing staff from 

the participating care homes, potentially leading to an incomplete representation of the 
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diverse experiences of all care staff. Second, there was a time delay between the 

training and the actual data collection in some care homes, which could have 

influenced participants’ recall and application of the training content. Moreover, 

although purposive sampling was used, the views of the participants may not be 

representative of all care staff. All these limitations should be considered when 

interpreting the findings of the study. 

CONCLUSION 

The study offers valuable insights into the usability of ORACLE and its application in 

a care home setting. Respondents found the tool to be user-friendly and well-integrated 

within existing care routines. However, the study also identified factors relating to care 

home processes, the people involved, the training environment, and the policy context 

that tend to support or inhibit the effective implementation of ORACLE. 

PRACTICE IMPLICATIONS 

Care homes 

Care homes that emphasise holistic care approaches, including proper nutrition and 

hydration, may find ORACLE more effective, as the tool's assessments are integrated 

into broader care strategies. Additionally, medications and polypharmacy were 

identified as important factors affecting the mobility levels of the care home residents. 

Care home staff must understand these effects and coordinate with the General 

Practitioner (GP) to integrate medications into the residents' routines to minimise their 

effect on overall mobility and improve ORACLE's efficacy. 

People 

Both care assistants and residents are crucial in the practical implementation of 

ORACLE. Care assistants must navigate the complexities of each resident's motivation 

and engagement levels when using ORACLE. For example, a resident's willingness to 

participate in activities or mood can significantly affect their assessment outcomes, 

particularly in areas related to functional ability and mobility. This also highlights the 

importance of understanding the resident's psychological and emotional states, often 

influenced by their interactions with care staff, family, and peers.  



   
 

132 
 

Family and friends' support is another critical factor that can influence the practical 

implementation of ORACLE. Residents with strong family ties may show different 

levels of engagement and motivation, affecting their risk of developing conditions like 

contractures. Family visits can either motivate residents to be more active or, 

conversely, lead to emotional distress that impacts their physical engagement. 

ORACLE's assessments must consider these dynamics, requiring care staff to make 

decisions that reflect the resident's physical condition and social and emotional 

context. 

Training and Support 

Given the challenges identified, particularly with language and categorisation, there is 

a clear need for enhanced training and support for care staff using the ORACLE tool. 

Providing additional guidance, such as simplified instructions or examples, could help 

mitigate confusion and ensure consistent tool use. Organisational support is also 

essential, such as allocating adequate time for staff to learn and use ORACLE 

effectively. 

Policy  

Currently, the Care Quality Commission (CQC) does not explicitly mandate the 

prevention and management of contractures as part of its regulatory framework for 

care homes in the United Kingdom (CQC 2024). This contrasts with the Omnibus 

Reconciliation Act (OBRA) of 1987, which governs long-term care facilities in the 

United States. It explicitly states that long-term facilities must ensure that a resident 

who enters a facility without contractures does not experience a contracture without 

justifiable cause. A resident with contractures receives treatment and services 

consistent with professional nursing standards designed to increase ROM or maintain 

existing ROM (Acello 2003). 

This represents a significant policy gap, given the severe impact contractures can have 

on residents' quality of life. While ORACLE offers a practical solution for addressing 

this issue, its application in practice would be limited by the absence of a formal 

requirement for care homes to monitor and prevent contractures. 
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This policy change also would ensure that care homes are held accountable for 

implementing effective strategies to prevent and manage contractures, thereby 

promoting consistency of care and improving the overall quality of care. 

Additionally, incorporating contracture prevention into CQC requirements would 

necessitate training and resource allocation changes within care homes. Staff would 

need to be trained in using tools like ORACLE and understanding the broader factors 

that contribute to contractures, such as nutrition, hydration, medication management, 

and psychosocial support.  

In summary, effective and successful implementation of ORACLE within the care 

home setting needs a comprehensive approach that considers several factors, including 

organisational practices, staffing, training, and appropriate support from specialists. 

Additionally, policy frameworks and standards must be in place to promote the 

application and sustainability of ORACLE and improve the overall quality of care. 
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The following supplementary materials are included in Appendix VI: 

A. Interview guides 

B. Participant Information Sheet for senior staff members 

C. Participant Information Sheet for healthcare assistants. 
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Chapter 8: Discussion and Conclusion 

8.1 Chapter Overview  

This chapter presents an integrated discussion and analysis of this multi-phase mixed 

methods research project in relation to the thesis aim and objectives.   

The first section offers a concise summary of the research problem, emphasising its 

importance and offering an overview of its context and significance. It also revisits 

the overarching aim and objectives that guided this research. A summary of each 

study is then presented, laying the groundwork for an in-depth examination of the 

main research findings.   

Subsequently, the main findings of this project are explored in the context of the 

existing evidence base and considered in terms of their practice implications. The 

contribution to new knowledge is then emphasised, indicating the study's relevance 

in filling gaps within the literature or offering novel insights.  

Lastly, the chapter reflects on the strengths and limitations encountered throughout 

the project and suggests directions for future research. This is followed by the main 

conclusions of the project, offering a summary of the research findings and impact.  

8.2 Introduction  

This project aimed to develop and validate a contracture risk assessment tool to 

address a critical gap in the literature. Evidence has consistently highlighted the need 

for structured risk assessments, early intervention, and prevention of progressive 

contractures (Bartoszek et al. 2015). Once developed, contractures follow a cascade 

of impairments and lead to further deterioration of contractures, impacting the 

overall mobility, functional independence, social participation and quality of life of 

the affected individuals (Müller et al. 2013; Heise et al. 2016). This is of particular 

importance for care home residents as institutionalised individuals reportedly remain 

more sedentary and engage in less physical activity (Forster et al. 2017), thus placing 

them at a higher risk of developing contractures.   

The initial development of progressive myogenic or arthrogenic contractures, which 

involve shortening muscles, tendons, or other surrounding structures, is usually 

gradual and often overlooked by the resident or their caregivers unless they become 
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painful or disabling (Campbell et al. 2014). Given their frequent and close 

interactions with residents during care delivery, healthcare assistants (HCA) play a 

crucial role in this research. They are ideally suited to screen and identify early 

warning signs and monitor changes in health, such as mobility issues, pain, or mood, 

which could indicate an increased risk. With regular and structured risk assessments, 

HCAs can monitor residents proactively, facilitating timely intervention and 

prevention. Empowering the non-medical care home staff to assess and monitor the 

risk would potentially improve the overall quality of care in care homes.   

Therefore, ORACLE was specifically designed for care home staff, particularly 

HCAs, who are the primary caregivers for care home residents. From the outset of 

this project, it was essential to ensure that the tool would be easily accessible and 

easy to use for the care staff without formal medical training.  

The overarching aim of this project was to develop, validate, and evaluate the 

feasibility of Observational Risk Assessment of Contractures-Longitudinal 

Evaluation (ORACLE) in care homes, and to provide an educational video aimed at 

improving knowledge about contractures and compliance with its use. 

The following research objectives were developed to fulfil this overarching aim:  

1. To collate and synthesise the available evidence on factors associated 

with joint contractures in adults through a systematic literature review.  

2. To further develop, refine and assess the content validity of ORACLE 

through expertise and knowledge held by field experts through a modified 

e-Delphi survey.  

3. To develop training material for care staff members on contractures 

for improved understanding of contractures and effective use of 

ORACLE.  

4. To determine a cut-off score for ORACLE and evaluate the following 

psychometric properties of ORACLE:  

a. Convergent validity   

b. Intra-rater reliability  

c. Inter-rater reliability  

d. Floor and ceiling effects  

5. To explore the usability and acceptability of ORACLE among the 

care home staff through interviews with care home staff.  



   
 

137 
 

6. To identify contextual factors that may support or inhibit the practical 

implementation of ORACLE in care homes through interviews with care 

home staff.  

7. To refine the ORACLE tool and develop implementation guidance for 

care homes based on the research findings to improve its efficiency and 

usability.  

These research objectives were operationalised using a multi-phase mixed methods 

approach consisting of five consecutive studies, each addressing specific 

objective(s). The studies were structured into two distinct phases:  

Phase I: Content validation  

1. Systematic review  

2. Delphi survey  

3. Educational video  

Phase II: External validation:   

4. Psychometric testing  

5. Qualitative study  

8.3. Summary of findings 

8.3.1 Overview of each study  

Study 1: Systematic review  

This review addressed the first objective; it collated and synthesised the available 

evidence on factors associated with the development and progression of joint 

contractures in adults, which informed the development of ORACLE (Tariq et al. 

2023). The main inclusion criteria were adults aged 18 or above who developed 

progressive atherogenic or myogenic contractures as a secondary complication of a 

primary condition (e.g., stroke, SCI, etc.) or after a period of immobility. Studies on 

children, as well as non-progressive and scar contractures, were excluded. A 

comprehensive literature search was conducted across four electronic databases 

(MEDLINE, CINHAL, AMED, and EMBASE), yielding 7,324 unique results. After 

title and abstract screening by two independent reviewers, 183 full texts were 

assessed for eligibility; two independent performed data extraction and assessed the 

quality of evidence. The review finally synthesised evidence from 47 studies (n = 
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275,631 participants), categorising factors into three main domains: 

sociodemographic factors, physical factors, and proxies for bed confinement (Figure 

10).   

 

Figure 10 Identified factors from systematic review (Personal Collection 2024) 

 

 

 Notably, sociodemographic factors, such as age and gender, were not consistently 

associated with contracture development, while physical factors like functional 

ability, pain, muscle weakness, and bed confinement demonstrated a stronger 

association. Importantly, the role of spasticity in contracture formation remained 

unclear, a finding that reflects the mixed conclusions in the broader literature (Tariq 

et al., 2023). These findings provided a robust evidence base for determining the 

most relevant items for inclusion in ORACLE.  

Study 2: Delphi Survey  

Building on the systematic review, the second consecutive study aimed to address the 

second objective of further developing the main components of ORACLE and 

establishing its content validity through the expertise and knowledge held by field 

experts (Tariq et al. 2024). The modified two-round online Delphi survey included 

30 and 25 panellists, respectively, with backgrounds in physiotherapy, occupational 

therapy, nursing, or rehabilitation medicine. In the first round, the experts were asked 
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to rate the predesigned list of items on a Likert scale, while in the second round, 

consensus was sought regarding the newly suggested items and areas of 

disagreement identified in the previous round. The items were related to factors 

associated with joint contractures, appropriate preventive care interventions, and 

relevant contextual factors associated with care home settings. Panellists reached a 

high level of consensus (between 70% to 100%.) on 10 out of 15 clinical factors, 9 

out of 10 preventive care approaches, and 12 out of 13 contextual factors (Tariq et al. 

2024). The clinical factors identified were used to develop the first part of ORACLE, 

identifying individuals at risk of developing or worsening contractures. The care 

approaches identified contributed to the second part of ORACLE, which guides the 

care home staff to intervene in response to the level of risk identified in the first part. 

Finally, the identified relevant contextual factors which are later discussed in this 

chapter, would potentially help to improve ORACLE's usability, practical 

implementation and sustainability in a care home setting.   

Findings from study 1 and study 2 informed the development of a contracture 

awareness video specifically tailored to address the needs of care staff.  

Study 3: Educational video  

Based on the evidence from studies 1 and 2, a contracture educational video was 

developed for the care home staff as part of a QI-driven project supported by NHS 

Dorset (Tariq et al. 2024). This was the third consecutive study that addressed the 

third objective of developing contracture training material for care home staff to 

improve their understanding of contractures and the effective use of ORACLE. The 

video was co-created as a collaboration between the trust's clinical staff, the QI team 

and support from staff from two care homes. The study involved two sequential 

Plan-Do-Study-Act (PDSA) cycles and adopted a pre and post-test design to evaluate 

the impact of the contracture awareness video. Baseline data revealed that 89% of the 

care staff had either no knowledge (56%) or only basic knowledge (33%) of 

contractures. Post-video intervention, the staff reported increased knowledge and 

understanding of contractures to good (67%) and basic (22%). Additionally, the staff 

provided qualitative feedback and suggested changes to the video to improve the 

accessibility of the information for care staff (Tariq et al. 2024). Consequently, the 

feedback was incorporated into the refilming of the video. The project demonstrated 
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that introducing a contracture educational video is a feasible and positively received 

method of enhancing awareness, knowledge and understanding of contractures 

among care staff who lack formal medical training.  

The video with additional instructional materials for ORACLE and other outcome 

measures was incorporated into a PowerPoint presentation and delivered as a training 

package to the care staff from participating care homes during the next phase of the 

project (External validation).  

Study 4: Psychometric Testing  

The ORACLE tool developed following the Delphi survey entered its external 

validation phase, where it was formally tested in the care homes. This marked the 

fourth consecutive study in the project, which addressed objective four by evaluating 

the psychometric properties of ORACLE.  

Building on the contracture awareness video, a training package was developed and 

delivered to the care staff from the participating care homes before the data 

collection. 

The study employed a cross-sectional observational design to evaluate the following 

psychometric properties of ORACLE: convergent validity, intra-and inter-rater 

reliability and floor and ceiling effects. The inclusion criteria were adults aged 18 or 

over residing in care homes, and the exclusion criteria were care home residents 

receiving end-of-life care. Eight care homes with 224 care home residents 

participated in the study, of which 70 residents had existing contractures (31%). The 

findings demonstrated good convergent validity of ORACLE (r = -0.86, p < 0.001) 

with Barthel index (BI) and excellent intra- and inter-rater reliability with no floor 

and ceiling effects observed. The study also identified a cut-off score for ORACLE, 

potentially providing a threshold for care home staff to trigger referrals to expert 

professionals for a more detailed assessment and initiate early intervention.   

Study 5: Qualitative study  

The final study expanded on the quantitative findings (Study 4) and addressed 

objectives five and six by exploring the usability, accessibility and practical 

implementation of ORACLE through interviews with the care staff. 

A qualitative research design was employed using semi-structured interviews. The 

inclusion criteria were a) managers, registered nurses, or senior staff members 

engaged in coordinating the application of ORACLE in the care homes and b) 
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Healthcare assistants routinely engaged in the care of residents and who conducted 

ORACLE assessments.  

Ten care staff members were selected using purposive sampling and were 

interviewed either via videoconferencing or in person in a private room at care 

homes.   

The care staff provided suggestions for improvement, e.g., regular training sessions 

and adding a definition and/or picture to the tool. ORACLE was generally viewed as 

a user-friendly tool and well-integrated within the existing care routines. However, 

the study gained additional insights into contextual determinants like care home 

processes, the people involved, the training environment, and the policy context that 

tends to support or inhibit the effective implementation of ORACLE. The findings 

from this study contributed to further refining of ORACLE and the implementation 

guidance developed for the care homes (Appendix VII).  
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8.3.2 Summary of findings across studies  

 

Study  Objective  Key Findings  Implications for ORACLE  

Study 1: 

Systematic review  

To collate the available 

evidence on factors associated 

with joint contractures in 

adults.  

Consistent evidence: bed confinement, reduced 

functional ability, muscle weakness, pain and 

impaired physical mobility  
Inconsistent evidence: age and spasticity  
Weak evidence: impaired cognition, clonus, 

spastic dystonia, urinary incontinence and 

pressure ulcers  

- Provided the foundational factors for the development of 

ORACLE.  
  

Study 2: Delphi 

survey  

To further develop and refine 

ORACLE and assess its 

content validity through 

expertise and knowledge held 

by field experts.  

Consensus was reached on 10/15 clinical 

factors, 9/10 preventative care approaches and 

12/13 contextual factors.  

  

-Validated key components for the development of 

ORACLE.  
-Focused on physical and clinical signs that care home staff 

can assess during informal observations and interactions.  
-Highlighted key contextual factors that could enhance the 

usability and sustainability of ORACLE in care home 

settings.   

Study 3: 

Educational video  

To increase the awareness and 

understanding of contractures 

among care home staff  

- Baseline: Care staff lacked knowledge of 

contractures.  

- Post-intervention: Prominent increase in 

knowledge and understanding.   

- Reinforced the need for contracture training and education 

alongside ORACLE implementation.  

- Incorporate the educational video in the training session 

for ORACLE in the testing phase.  

Study 4: 

Psychometric Testing  

To evaluate the psychometric 

properties of ORACLE.  
-Good convergent validity of ORACLE with 

Barthel Index.  
-Excellent inter-rater and intra-rater reliability 

on both total scores and subscales of ORACLE.  

- ORACLE is a valid and reliable tool for assessing 

contracture risk when used by trained care staff.  

Study 5: Qualitative 

study  
To explore the usability and 

acceptability of ORACLE in 

care homes.  

- Care staff found ORACLE easy to use and 

easy to integrate into the routine.  
-Care staff expressed confidence in their ability 

to use ORACLE after training.  
-Staff expressed concerns about interpreting 

subscales like functional ability and pain, 

especially in people with cognitive deficits.  

  

- ORACLE is feasible and acceptable for use by care home 

staff.  

- Staff training is essential for consistent and accurate 

interpretation of ORACLE.  
-Care home managers must consider contextual 

determinants that can facilitate the tool fidelity in the long 

run.  

Table 9 Summary of findings across the studies
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Table 9 above provides a synopsis of the five studies, their key findings, and their 

implications for ORACLE development, validation, and implementation in care 

home settings. The next section presents a further analysis of the key findings from 

across the studies in relation to the literature.  

8.4. Discussion of main findings  

Joint contractures are a significant health challenge in care homes, impacting 

residents' quality of life and increasing care demands. This section aims to discuss 

the key findings of the research through the lens of implementation science.  

Care homes are a complex system of subsystems where people, tasks, technologies, 

physical environment and organisational culture continuously interact and influence 

each other (Peryer et al. 2022). Goodman et al. (2017), in their report on care home 

readiness, recommended that the organisational context of care homes must be 

evaluated before new initiatives are introduced (Goodman et al. 2017).   

The aetiology and impact of joint contractures are multifaceted and complex; 

likewise, contracture prevention in care homes is also complex, demanding 

coordinated practices and systems of care in place for effective implementation 

(Fischer et al. 2016). Implementation research evaluates how various interventions or 

approaches are adopted and applied practically in different contexts and outside the 

controlled research environment (Hwang et al. 2020). Introducing and integrating 

any new intervention in a care home routine practice would be practical if effective 

implementation strategies are applied (Waltz et al. 2019). Implementation strategies 

are methods or approaches adopted to improve a clinical practice or program's 

integration, implementation and sustainability (Proctor et al. 2013).   

The implementation strategy should be tailored to the unique, local and dynamic 

context of care home facilities. One of the first steps in tailoring effective 

implementation strategies is to identify and evaluate the factors that can act as 

barriers or facilitators during the implementation process (Proctor et al. 2013).   

8.4.1 Conceptual Framework 

The researcher for this project employed the Consolidated Framework for 

Implementation Research (CFIR) as an overarching conceptual framework to 

interpret the main findings of this research. CFIR is realist-informed in its design as 

it acknowledges the dynamic and context-dependent nature of implementation and 
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focuses on understanding ‘what works for whom and in what circumstances’ 

(Yakovchenko et al. 2021). 

It is one of the most widely used frameworks in implementation science, and it 

provides an overarching typology of factors that may influence the sustainability and 

routinisation of interventions or health services (Greenhalgh et al. 2004), making it 

contextually appropriate for care homes.  

It is comprised of five primary domains: 1) intervention characteristics, 2) outer 

setting, 3) inner setting, 4) individual characteristics, and 5) process of 

implementation (Damschroder et al. 2022). 

Figure 11 illustrates the five domains of CFIR framework as applied within in the 

context of this research.  

 

Figure 11 CFIR framework adapted from Damschroder et al (2022) 

 

1. Intervention characteristics: The factors under this domain refer to the inherent 

characteristics of the intervention itself. In this research, the properties of the 

ORACLE tool, including ease of use, accessibility, time efficiency, validity and 

reliability are categorised under this domain. 

Ease of use and accessibility for care staff 

The aimed users of this tool are care staff, particularly the healthcare assistants 

(HCAs). Given the care home context, where formal medical assessments may 
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not be feasible or practical for the care staff, ORACLE was developed with an 

emphasis on observable and physically examinable factors, which HCAs can 

easily and quickly assess during their usual care routines. Several studies have 

shown that assessment scales that are easily comprehended across different 

contexts and populations have broader applicability in implementation science 

(Khadjesari et al. 2020). Additionally, to ensure ORACLE's accessibility and 

usability, a public and patient involvement (PPI) activity was conducted with 

HCAs prior to its formal testing in care homes. This ensured that the tool was 

easy to comprehend, and that the terminology used was accessible for staff who 

lacked formal medical training. Literature shows that input from diverse PPI 

groups can provide valuable feedback on the relevance, helping to make the 

interventions culturally appropriate and refining the language by eliminating 

jargon, making it accessible and straightforward for the end-users (Gray-Burrows 

et al. 2018; Capobianco et al. 2023).   

Validity of ORACLE 

The quantitative findings from the convergent validity analysis in Study 4 

(Chapter 6) demonstrated that ORACLE's total score had a strong negative 

correlation with the Barthel Index (BI) (r = -0.86, p < 0.001), supporting the 

overall construct validity of ORACLE. However, the subscale of functional 

ability in ORACLE demonstrated weaker correlations with subscales of 

grooming and bathing in BI. This discrepancy is likely due to a conceptual 

difference in how the two tools capture and measure the aspects of physical 

function.    

These findings are consistent with the qualitative feedback from care staff in 

Study 5. Few staff members indicated that while ORACLE was generally easy to 

use, there were challenges in categorising residents' abilities in certain functional 

areas. For example, tasks such as dressing or feeding often involve complexities 

that may be difficult to capture with a single score or rank in ORACLE.   

Practice Implications: 

These insights suggest that although ORACLE captures functional ability on a 

broader level, specific tasks may require detailed assessment or clearer criteria to 

ensure that variations in residents' functional abilities are accurately captured and 

reflected in the overall contracture risk assessment.   

Reliability of ORACLE 
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The findings from Study 4 (Chapter 6) demonstrated excellent intra-rater and 

inter-rater reliability for the total score of ORACLE and its subscales. The 

consistency of assessments is of particular importance due to the heterogeneity of 

the care homes and the significant variation in residents' demographics and staff 

skills across multiple sites (Gordon et al. 2014).    

On the other hand, the qualitative findings in Study 5 (Chapter 7) provided 

additional insight into how this consistency could be achieved or challenged in 

the practical world. While the staff reported that ORACLE was generally an 

easy-to-use and accessible tool, a few expressed concerns with the interpretation 

of pain and functional ability subscales, especially in residents with cognitive 

impairments (e.g., those with advanced dementia). Some staff also suspected that 

newer or agency staff with limited training or those who lack familiarity with the 

resident's condition may take longer to complete ORACLE assessments.   

Practice Implications   

In this research, the intra-rater reliability was assessed over a short interval 

(morning to evening shift); it is important to consider shift working while doing 

the risk assessments. The lack of continuity in care home staff contact with 

individual residents due to staff turnover, lack of experience or shift patterns 

could potentially hinder the staff's familiarity with the residents' condition, 

making it difficult to track or monitor subtle changes and capture accurate risk. 

High staff turnover and shift patterns in care homes have been reported to 

compromise the reliability of assessments in previous studies (Kane et al. 

2005).   These findings suggested that while ORACLE is a reliable tool for 

contracture risk assessment, ongoing training and support are important to 

maintain consistency, particularly in settings with high staff turnover or limited 

staff experience.   

2. Outer Setting: This domain encompasses external factors or influences 

impacting the implementation of the healthcare intervention, such as policies, 

guidelines and regulations. In this study, external factors include policies, 

standards or regulations by external authorities for care practices in care homes, 

standard guidelines specific to joint contractures and access to external healthcare 

services.   

Policy and regulations: The Care Quality Commission (CQC) is the UK's 

primary independent regulatory authority for adult health and social care 
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services. Currently, care homes in the UK are not required to report contractures 

to the CQC, unlike the incidence of pressure sores, which the care homes are 

obliged to report. Preventable joint contractures are often considered a key 

quality indicator in other countries. For example, under the Omnibus 

Reconciliation Act (OBRA) of 1987, which governs long-term care facilities in 

the United States, care homes must ensure that measures are taken to prevent 

contractures (Kelly 1989). Similarly, in Germany, joint contracture risk 

assessment and prevention have recently been defined as a quality indicator for 

nursing homes, regulated and monitored by experts from the statutory health 

insurance system (Müller et al. 2013). According to this regulation, nursing 

homes in Germany must report whether they regularly carry out risk assessments 

for joint contractures and implement relevant preventative measures (Müller et al. 

2013). This highlights a critical gap in the policy that could impact the 

implementation of ORACLE as a standard risk assessment tool across care home 

settings in the UK. If contracture risk assessment and preventative measures 

become a part of the UK's standard quality indicators and regulatory framework, 

care homes would prioritise contracture preventative interventions the same way 

as they do to prevent pressure sores.   

Guidelines: There are no guidelines available in the literature for risk 

assessment, prevention, and management of contractures, which significantly 

hinders optimal care. With ORACLE offering a practical solution to standard risk 

assessment practices, there is a dire need for standard guidelines for the care staff 

and health care practitioners to follow in response to the level of risk identified 

by ORACLE. Translating the best available scientific evidence into guidelines 

for care staff and healthcare professionals would ensure the consistency of care 

practices, promote person-centred care, enhance multidisciplinary collaboration 

and improve the efficiency of ORACLE. Several reviews have reported 

significant improvements in the care process with standard guidelines 

(Lugtenberg et al. 2009).   

External support services: External support or in-reaching services provide on-

site referral services to care home residents, including physiotherapy, 

occupational therapy, and other health services. In study 2 (Chapter 4), the 

Delphi experts identified 'timely access and quality of in-reaching services' as a 
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relevant contextual factor for contractures in care home settings. This finding was 

further reinforced when, in study 5 (Chapter 7), care staff expressed that the 

external services usually respond quickly to referrals; however, they also 

expressed that the guidance provided by the specialists to the HCAs could be 

more detailed and improved. Research has consistently demonstrated that high-

quality external support services like physiotherapy through targeted exercise 

plans can help residents in care homes (Khalaily 2023). The services can help 

enhance their muscle strength, improve joint flexibility, reduce pain, promote 

their physical activity levels and functional independence (Henskens et al. 2018; 

Khalaily 2023).   

3. Inner setting: The factors under this domain pertain to the structures and context 

within the internal environment that influence the implementation of 

interventions. In this study, the internal factors are related to the internal 

environment of the care home, such as staffing, workload, staff training, and 

regular updates.   

Staffing and workload: In both study 2 and study 5, adequate staffing levels and 

high workload were identified as important contextual factors in contracture 

prevention and effective implementation of ORACLE within existing workflows. 

Evidence suggests that staff workloads and turnover rates are high in the care 

home sector, which may influence the long-term sustainability of a new 

intervention (CQC 2012). Additionally, care staff in previous research have 

reported a lack of time due to heavy workloads to incorporate physical activity 

into the existing work routines (Resnick et al. 2008; Benjamin et al. 2014). 

Therefore, inadequate staff-to-resident ratios might leave staff members 

insufficient time to implement ORACLE and the subsequent preventative 

measures effectively.   

Training and regular updates: Study 2 (Chapter 4) identified education and 

training of caregivers and service users as important contextual factors. Study 3 

(Chapter 5) further reinforced the need for training among the care staff in which 

the baseline survey demonstrated poor knowledge and awareness of contractures 

among care staff. Furthermore, in study 5 (Chapter 7), the staff highlighted that 

the training provided to the care staff prior to the formal testing of ORACLE was 
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useful and helped them complete assessments on ORACLE effectively. They 

further emphasised the need for further training on contractures, ongoing support 

and regular refresher sessions, which can potentially increase the effective use of 

ORACLE across care homes. Previous research has found that upskilling care 

home staff can improve working practices that may be associated with reduced 

avoidable harms like falls, pressure ulcers, and urinary tract infections (Damery 

et al. 2021). Upskilling care staff and raising their awareness regarding 

contractures could potentially improve their care practices around risk 

assessment, use of ORACLE and contracture prevention.    

4. Characteristics of individuals: This domain focuses on all key stakeholders 

involved in implementing the intervention, such as staff, family members, and 

service users. In this study, this domain is further classified into residents, family/ 

peers, and care staff members.   

Residents: Specific characteristics of residents that may impact the 

implementation of ORACLE risk assessment and response actions (preventative 

measures) fall into this category. These include ageing, dementia, nutrition and 

hydration, medications, and motivation and engagement levels.   

a. Ageing: The systematic review findings (Chapter 3, study 1) suggested that 

evidence regarding ageing as a potential risk or contributory factor for 

contracture development was inconsistent. The research team decided to explore 

this further in the Delphi survey (Chapter 4, study 2), and interestingly, the 

panellists identified ageing as a potential factor for the progression of existing 

contractures but not for the development of new contractures. Interestingly, in 

study 4 (chapter 7), it was observed that the mean age of individuals in the 

contracture group (78.29±13.36) was lower than those in the non-contracture 

group (81.68 ±11.50). Additionally, further analysis of the age category revealed 

that the prevalence of contractures in the age category 'between 65 and 84' was 

slightly higher (41.43%) than in the age category of '85 or older' (40%). These 

findings suggest that age alone might not be a strong predictor of contractures. 

This also accords with the findings of a recent longitudinal study conducted by 

Lam et al. (2022); the study evaluated the rate of developing new contractures 

and associated risk factors in long-term care residents (Lam et al. 2022). They 
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reported that for those residents who already have an existing contracture, older 

age is an additional risk factor for developing a new contracture.  These findings 

underscore the importance of a holistic approach to contracture risk assessment in 

care homes. For elderly residents, it is important to consider their overall 

mobility limitations and the presence of existing contracture rather than age 

alone. 

b.  Dementia: The systematic review results (Chapter 3, study 1) revealed 

correlations between cognitive impairment and contractures; however, there was 

insufficient evidence to make robust inferences. On the other hand, the Delphi 

experts reached a consensus (>80%) on impaired cognition as a potential 

contributory factor for developing and progressing joint contractures. In study 4 

(Chapter 6), around 55.36% (n=124) of the total participants had a diagnosis of 

dementia. Of these, only 27.41% (n=34) were in the contracture group, while the 

majority, 72.58% (n=90), belonged to the non-contracture group. However, there 

was a higher proportion of residents identified with moderate to high risk of 

contractures with dementia compared to those without dementia.  It is important 

to note that data related to dementia severity (mild, moderate or severe) or stage 

(early vs advanced) was also not collected in the current study; therefore, it is 

difficult to determine the level or severity of cognitive impairment in residents 

with contractures. A growing body of evidence indicates that severe dementia 

can lead to significant mobility limitations in care homes; around 89% of the care 

home residents with dementia demonstrate some degree of mobility limitation, 

and the mobility limitations are higher in people with severe to very severe 

cognitive deficits (Williams et al. 2005). This demonstrates that dementia 

diagnosis may not be an independent predictor for contracture development; 

however, advanced stages of the disease may lead to significant mobility 

limitations, which in turn is an established risk factor for the development of 

contractures (Selikson et al. 1988; Offenbächer et al. 2014) (Offenbächer et al. 

2014).  Therefore, for residents with dementia, the staff should focus on 

preventative care strategies targeting potential mobility limitations, especially in 

the advanced stages of dementia.  Moreover, staff found it challenging to 

implement preventative guidance in response to the risk of contractures assessed 

on ORACLE (Study 5, Chaoter 7), particularly for those with communication 
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difficulties, such as individuals with severe cognitive impairments. This 

warranted additional guidance and training with ORACLE for the staff tailored to 

the needs of people with communication difficulties. Previous research has found 

the positive effects of using additional material, such as flashcards, to 

communicate with dementia residents (Petyaeva et al. 2018).   

c. Nutrition and hydration: Delphi experts in study 2 did not reach a consensus on 

diet as a contextual factor for developing contractures. However, they identified 

adequate nutrition and hydration as one of the preventative care approaches for 

contractures. In study 5, the staff emphasised the importance of adequate 

nutrition and hydration in ensuring the residents have appropriate energy levels to 

move around. Likewise, overweight residents might also struggle to move 

around. Literature also suggests that both undernutrition and obesity are 

associated with low mobility levels in care home residents (Fayemendy et al. 

2021)   

d. Medications: Delphi experts in study 2 identified medications as one of the 

contextual factors for contractures. The care staff members reinforced this in 

study 5, who believed that certain medications and polypharmacy significantly 

impact the residents' mobility levels. This is reinforced by evidence that 

polypharmacy is associated with mobility problems in care home residents 

(Koçak et al. 2022).   

e. Motivation and engagement: Activity engagement was identified by the Delphi 

experts as an important factor contributing to the development and progression of 

contractures. Care staff in study 5 also highlighted the importance of the 

residents' overall motivation and engagement levels as critical in maintaining 

mobility. This is in line with the literature, which demonstrates the association of 

depression with reduced functional mobility in care home residents (Kvæl et al. 

2017).   

Family, friends and peers: Lack of regular social engagement and lack of 

support from family was identified as a relevant contextual factor for contracture 

development and progression. Likewise, in study 5, the care staff emphasised that 

support from family, friends and peers plays a key role in keeping the residents 

socially engaged and motivating them to do physical activity, a key preventative 



   
 

152 
 

measure for contractures. Evidence supports the role of family, friends and peers 

in providing emotional support, monitoring their well-being and maintaining 

social connections, which contributes to the overall social engagement and the 

motivation of the care home residents (Yeung et al. 2013; Kvæl et al. 2017).   

Staff experience and skill level: Accurate and reliable assessments of ORACLE 

depend on the care staff's clinical observations during daily care routines. In 

study 5, the staff members expressed that new or agency staff might struggle to 

complete ORACLE assessments due to unfamiliarity with the residents. 

Additionally, some staff members found it challenging to rank individuals with 

different functional and pain levels, particularly those with communication needs. 

5) Process: This domain refers to the implementation process of the new 

intervention introduced (Damschroder et al. 2009). This includes planning, 

engaging, executing and reflecting. This study considers the care home 

management responsible for each stage. To successfully implement ORACLE, 

the care home managers must be receptive to change, supportive of the new 

intervention, and allocate staff members for systematic planning to introduce 

ORACLE into existing care routines (planning). They should provide training 

opportunities to care staff members to raise awareness on the importance of 

contracture prevention and conducting effective ORACLE assessments 

(engaging). Allocate trained staff members to monitor residents, conduct regular 

risk assessments, and trigger timely referrals in response to the identified risk 

(execute). Finally, the process should integrate ongoing feedback mechanisms 

and regular check-ins with staff to ensure and maintain ORACLE's fidelity in the 

long run (reflection).    

In summary, the successful implementation of ORACLE in care home contexts 

relies on key CFIR domains. The domain of ‘Intervention Characteristics’ 

emphasises ORACLE’s ease of use, comprehensibility, time efficiency, validity 

and reliability. The domain of ‘Outer Setting’ highlights the importance of 

external factors like regulatory policies, guidelines and external support services. 

The ‘Inner Setting’ domain encompasses determinants like staffing, workload 

and training opportunities. The domain of ‘Characteristics of Individuals’ 

focuses on all stakeholders involved in ORACLE implementation, such as care 
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home residents, family, friends and peers, staff experience, and skill levels. 

Finally, the domain of ‘Process’ captures the strategies and steps that include 

systematic planning, staff engagement and training. In addition, monitoring the 

use of ORACLE through ongoing feedback mechanisms to allow for iterative 

improvement based on staff input would potentially ensure that the 

implementation can be adapted and refined as it is embedded into routine care.   

Together, these CFIR domains provide a realist framework to address inherent 

properties of ORACLE, external pressures, internal readiness, and individual and 

staff engagement to ensure seamless and sustainable integration of ORACLE into 

routine care, ultimately improving the quality of care for residents.    

8.4.2 Practice Implications  

Based on the CFIR analysis, practice implications for care homes and policy-makers 

are outlined below:  

For Care homes:  

➢ Offer regular training sessions and ongoing support on contracture awareness and 

ORACLE for care staff, especially those with limited experience, to enhance 

their ability to conduct accurate and consistent risk assessments.  

➢ Establish efficient referral systems to trigger timely referrals and initiate early 

intervention for contracture prevention.  

➢ Provide special training opportunities for care staff to develop skills in assessing 

and implementing preventative strategies for residents with mental illnesses, 

communication challenges or cognitive impairments.  

➢ Emphasise a holistic care approach that prioritises ensuring residents receive 

adequate nutrition and maintain proper hydration levels.  

➢ Provide access to appropriate equipment to promote the mobility levels and 

functional independence of the residents.  

➢ Consider the effects of certain medications and polypharmacy on mobility and 

coordinate with residents' GP to adjust or reduce medications where possible so 

that they are timed in a way that does not interfere with their ability to perform 

daily tasks.  

➢ Offer education and awareness programs for care home residents and informal 

carers, including relatives, to highlight the importance of physical activity to 
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prevent contractures. In addition, care homes can offer training sessions or 

workshops for relatives on engaging residents in physical activities during their 

visits.  

➢ Organise regular group activities to improve the social and physical engagement 

of the residents.  

➢ Ensure adequate staff-resident ratios and manage workloads to provide sufficient 

time for staff to monitor residents, conduct regular risk assessments and follow 

preventative guidance.  

 

Based on the findings of this research, ORACLE was further refined with special 

guidance notes for residents with Dementia. In addition, an implementation guide for 

care homes was developed for effective, accurate and consistent application of 

ORACLE. This addressed the final objective of this research (objective 7). 

For Policymakers:  

➢ Given the policy gap, there is a need for CQC to incorporate contractures as a 

quality indicator within its regulatory framework. This policy would obligate the 

care homes to implement systematic and formal risk assessment for contractures 

and subsequent prevention procedures, ensuring high standards of quality care 

and accountability.  

➢ Moreover, there is a need to develop general guidelines on contracture prevention 

and management for care staff and healthcare professionals to ensure consistency 

of care across the care home settings.  

 

8.5 Additional Findings 

8.5.1 Contracture Prevalence  

The prevalence of contractures among care home residents provides an insight into 

the extent of the issue and its practical implications. The current prevalence of 

contractures highlights the urgency of identifying and addressing key factors 

contributing to contracture development.  

The evidence on the prevalence of contractures in long-term facilities in the UK is 

minimal. To our knowledge, only one study conducted by Yip et al. (1996) has 

reported a prevalence of 55% in individuals who received NHS continuing geriatric 
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care in the UK (Yip et al. 1996). In contrast, the findings of the current study showed 

that less than a third (31.2%) of the participating care home residents (n=224) had at 

least one documented joint contracture (Chapter 6, study 4). This difference in 

prevalence rates could be attributed to the variation in demographic characteristics of 

the residents included in the respective studies. For example, in the current study, the 

total number of residents with a stroke diagnosis was only 16 (7.14%), whereas in 

their study, the total number of diagnosed stroke cases was 120 (54.1%). Notably, the 

prevalence of contractures among the stroke cases was similar in both studies, i.e. 

56.3% (current study) and 55.8% (previous study). This prevalence rate corroborates 

the observed prevalence of contractures in several studies conducted on individuals 

affected by stroke (Pohl and Mehrholz 2005; Sackley et al. 2008; Kwah et al. 2012). 

Regarding the involvement of the upper and lower limbs in the total contracture 

cases, the findings of the current study show that 75.7% had at least one upper limb 

contracture, and 50% had at least one lower limb contracture. Interestingly, the study 

by Yip et al. (1996) also reported a similar pattern, i.e., 72.7% and 55.4% for upper 

and lower limb contractures, respectively (Yip et al. 1996).  The findings suggest that 

given the demographic differences, the current prevalence of contracture remains 

high and is a significant problem requiring urgent attention in care homes. The 

consistency in stroke-related prevalence and limb involvement highlights the need 

for an individualised approach. Specifically, individualised monitoring of contracture 

risk, e.g. in stroke and upper limb impairments, could be instrumental in improving 

the quality of care and support provided in care homes.  

  

The subsequent section focuses on this project’s contribution to new knowledge.  

8.6 Contribution to knowledge  

Contractures are a major health problem, especially for care home residents, severely 

impacting their mobility, functional independence and quality of life. This 

comprehensive, multi-phase mixed methods project not only contributed to an 

improved understanding of contracture risk but also developed a groundbreaking, 

novel and evidence-based contracture risk assessment tool. Each study provided 

distinct and original contributions to the field, advancing the current literature on 

contractures. Several key new knowledge areas were identified to inform future 

clinical practice within care homes, policy-making, and future research.  
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8.6.1 A novel and evidence-based tool for contracture risk assessment  

This project, initiated in 2019, aimed to address a critical gap in current care 

practices for care home residents where contracture prevention is often overlooked 

(Offenbächer et al. 2014) and develop a robust, evidence-based, and scientifically 

validated contracture risk assessment tool. ORACLE was developed using a rigorous 

approach: a systematic review of the literature to identify key factors, a Delphi 

consensus survey with experts to confirm its clinical relevance, and feedback from 

the care staff to ensure the tool was accessible and practically relevant for the aimed 

users (PPI).  

The tool was psychometrically tested across eight care homes with diverse 

demographics to establish its reliability and construct validity. Care home staff were 

also interviewed simultaneously to evaluate the tool's usability, acceptability, and the 

contextual factors potentially influencing its successful implementation in care home 

settings.   

This rigorous development and validation process aligns with the established 

evidence-based practices and recommendations for scale development (Boateng et al. 

2018; Streiner et al. 2014). In contrast, the Contracture Risk Assessment Tool 

(CRAT), published in Nursing Times in 2020, was developed using clinical 

judgment and expertise; however, it lacks evidence-based development and formal 

psychometric testing (Khudadad et al. 2020). A lack of a systematic development 

and validation process would mean that CRAT's content validity, accuracy, and 

reliability remain uncertain, which may limit its practical implementation and 

effectiveness compared to ORACLE. In addition, unlike CRAT, ORACLE was 

developed specifically tailored for the care home context where healthcare assistants 

who spend the most time with the residents lack formal training and may be unable 

to perform complex medical assessments. It was developed with an emphasis on 

observable and physically examinable factors rather than on the identification of 

medical conditions or comorbidities that contribute to contracture development. 

Moreover, in contrast to CRAT, ORACLE provides a simple scoring system for care 

staff, which guides them to take further action based on the scores, prompting timely 

referrals and early intervention.  



   
 

157 
 

8.6.2 Identification of aetiological factors for contractures  

Previous literature has identified several risk factors for contractures. Given the 

multi-factorial nature of contracture development and its vicious cycle, the 

systematic review (study 1) in this project not only expanded on those findings but 

also identified additional associated factors that may contribute to the development 

and progression of the contractures. This was the first systematic review that 

provided comprehensive and in-depth evidence from 47 studies on understanding the 

role of proximate, ultimate and associated factors for contracture development and 

progression. Furthermore, the identified factors served as the foundation for the key 

components of ORACLE. The findings of the Delphi survey further validated the 

components through expert consensus, which are central to contracture risk 

assessment in a care home setting. Consolidating evidence-based risk factors and 

associated factors into a systematic and practical tool like ORACLE enhanced the 

understanding of contracture development and progression and provided a new 

framework for its prevention.  

8.6.3 Multidisciplinary input  

The study team, comprising the researcher and the supervisory team, included a 

physiotherapy academic, two nursing academics, and a clinical physiotherapist, 

reflecting multidisciplinary contribution in all project stages.  

Moreover, the Delphi survey sought expert consultation and consensus from 

researchers and practitioners from diverse healthcare professions (physiotherapy, 

occupational therapy, nursing and rehabilitation medicine). This added to the value 

of a collaborative and interdisciplinary approach in developing a risk assessment 

tool.  

In addition, in Study 3, the development of the contracture awareness video also 

employed multidisciplinary input, reflecting the significance of an interdisciplinary 

approach in the prevention and management of contractures.  

In summary, the project highlighted the importance of multidisciplinary 

collaboration and research in advancing knowledge and identifying holistic 

approaches to care for improving contracture care.  
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8.6.4 Development of educational material  

Another novel contribution of this project was developing an evidence-based 

contracture educational video specifically tailored for care home staff. The video was 

co-created with multidisciplinary input and systematically tested using quality 

improvement (QI) methodologies. Using the feedback from the care staff in PSDA 

cycle one, the video was redeveloped, improved and disseminated publicly for 

broader access. To our knowledge, this presents the first evidence-based educational 

resource developed for contracture identification, prevention and management, 

particularly for care home settings.  

8.6.5 Identification of contextual factors  

In addition to identifying the aetiological factors for developing a risk assessment 

tool for contractures, this project also identified important contextual factors that 

may influence the implementation of ORACLE in long-term care settings. These 

findings contribute to the growing body of evidence on how contextual factors like 

staff turnover, high workload, training and organisational support can act as barriers 

or facilitators and influence the implementation of new interventions in real-world 

contexts, particularly long-term care settings.  

8.6.6 Identification of gaps in current knowledge  

This project also identified several gaps in the literature where further research is 

required. The systematic review highlighted multiple potential areas for further 

exploration. Notably, there was inconclusive evidence to support the relationship 

between contractures and spasticity. Additionally, although the review identified 

correlations of impaired cognition, pressure ulcers and urinary incontinence with 

contractures, there was insufficient evidence to draw robust conclusions. On the 

other hand, the panellists emphasised that impaired cognition and pressure ulcers are 

important contributory factors to the risk of developing and exacerbating 

contractures. This discrepancy between the available evidence and expert opinion 

underscores a critical literature gap where further research can draw definite 

conclusions. Furthermore, the Delphi experts introduced a new factor, 'activity 

engagement', in the first round of the survey, which achieved consensus in the 

second round. This factor emerged from concerns about the lack of engagement and 
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motivation among residents to move around, which was seen as contributing to the 

risk of contractures. The systematic review, however, failed to provide any evidence 

on the relationship between the behavioural symptoms and contractures. This 

revealed another gap in the literature where more evidence is required to investigate 

the relationship of behavioural symptoms or mental illnesses with contractures.  

Moreover, the project highlighted (study 2) the need for training and educational 

resources on contractures for healthcare professionals, formal and informal 

caregivers and service users related to contractures. This was reinforced in study 3, 

which revealed that the baseline knowledge and understanding of contractures 

among the care staff was generally poor or fair. Similarly, in study 5, care staff 

expressed a lack of contracture-related training and educational resources.  

In summary, using a mixed methods approach, the project contributed to a more 

nuanced understanding of contractures and their associated risks. The project 

developed a novel, evidence-based contracture risk assessment tool with a 

preventative guide for care staff grounded in restorative nursing. Additionally, it 

identified key facilitators and barriers to ORACLE's practical utility in care homes, 

which has implications for its implementation and sustainability. The evidence 

gathered in this project also informed the development of the first educational 

resource specifically designed for care home staff, addressing an important gap in 

training. Furthermore, the study revealed important knowledge gaps and areas for 

future research in the field of contracture prevention and management.  

8.7 Strengths and Limitations  

Chapters 3, 4, 5, 6 and 7 have already discussed the key strengths and limitations of 

individual studies. However, there are additional factors that contributed to the 

overall strengths and limitations of the thesis.  

8.7.1. Strengths  

The systematic review (Chapter 3) employed a comprehensive search strategy and 

incorporated keywords from the prototype tool. Two independent reviewers screened 

the studies against the pre-defined eligibility criteria, performed data extraction and 

assessed the quality of evidence, which added to the overall quality and reliability of 

the review.   
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The Delphi survey involved academic and practitioner experts from seven countries, 

reflecting the global nature of contractures and the significant gaps in risk assessment 

practices worldwide. This approach ensured diverse expert opinions, enriching the 

insights of the survey and providing a more comprehensive understanding of the 

issue.   

A key strength of this project is utilising a multi-phase mixed methods approach, 

which allowed for a comprehensive exploration and understanding of the topic. 

Integrating quantitative and qualitative findings provided psychometric validation 

while offering valuable insights into the real-world context. Each study followed 

established guidelines and recommendations tailored to the specific methodologies.  

Another strength of this project was the utilisation of a user-centred approach in the 

development phase of ORACLE and educational material for care staff. Through PPI 

and care staff feedback, the researcher gathered insights and feedback directly from 

individuals with existing contractures and those who provide care to individuals with 

contractures. Moreover, feedback was also sought from independent physiotherapists 

and occupational therapists. The feedback allowed for the iterative refinement of 

ORACLE and strengthened its face validity. The care staff's input was also vital in 

the refinement and redevelopment of the educational video, ensuring it was tailored 

to meet the specific needs and challenges faced by staff in their daily roles.  

Despite facing several challenges with recruitment and data collection from the care 

homes in Phase II, the researcher was able to achieve the required sample size for 

study 4 (Chapter 6) through consistent efforts. By consistently following up with 

participating care homes and extending invitations to additional facilities, the 

researcher not only met but exceeded the target sample size. This added to the overall 

validity of the psychometric testing and strengthened the generalisability of 

ORACLE. Additionally, all types of care homes were recruited, including residential, 

nursing, mixed care and those with specialised care services such as dementia, 

ensuring a diverse representation.  

8.7.2 Limitations  

A major limitation of this research was that, while it involved the successful 

development and validation of a risk assessment tool, given the time and funding 

constraints, it was not possible to evaluate its predictive validity and effectiveness in 

reducing the prevalence of contractures.  
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Another limitation was the lack of formal interviews with other stakeholders, 

including care home residents, informal carers, and healthcare professionals 

providing external support services to residents at risk of developing contractures. 

Exploring their perspectives could have offered additional insights into ORACLE's 

feasibility and practical implementation.  

8.8 Recommendations for future research  

This project identified several areas of potential research that warrant formal 

investigation. First, future research studies employing a longitudinal design should 

evaluate the predictive validity (its ability to predict the occurrence of contractures 

accurately) and responsiveness to predict meaningful change over time 

(improvement or deterioration) due to therapy or contracture progression. To support 

this, an application for NIHR funding is planned to conduct a longitudinal study that 

will rigorously assess these aspects. Second, the current study should be replicated 

across different geographical locations and other contexts to enhance the 

generalisability and robustness of ORACLE and how it can be adapted in diverse 

settings, considering different contextual factors, resident demographics and 

healthcare systems.  

Moreover, future studies should explore the impact of regular training programs on 

ORACLE consistency and long-term sustainability. Additionally, qualitative studies 

exploring the perspectives of the care home residents, informal carers and health 

professionals may provide valuable insights into the long-term sustainability of 

ORACLE. Lastly, multisite interventional studies investigating the difference in 

outcomes, particularly the incidence of contractures, between care homes that 

implement ORACLE and those that do not could evaluate the effectiveness of 

ORACLE as a preventative measure.  

8.9 Conclusion  

 Contractures are a common yet preventable consequence of immobility. They 

significantly impact mobility, functional independence, social participation, and 

quality of life, particularly among frequently immobile residents of long-term care 

facilities. A significant gap in the literature highlighted the need for a standard 

evidence-based risk assessment tool for contractures in care homes.   
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To address this critical gap, this research project employed a multi-phase research 

design to develop, validate and evaluate the feasibility of a new contracture risk 

assessment tool, ORACLE.  The systematic development and validation of ORACLE 

represents a significant contribution to the field of contracture prevention and 

management. ORACLE is the first contracture risk assessment tool developed 

through an evidence-based, expert-driven, and psychometrically validated process.   

This research yielded several notable findings. The systematic review identified and 

collated evidence on factors associated with joint contractures in adults. Key factors 

that provided the most consistent evidence of association with contractures were 

functional ability, pain, muscle weakness, physical mobility and proxies for bed 

confinement (prolonged immobility).   

The Delphi study highlighted consensus on various factors associated with 

contractures, preventative care approaches, and relevant contextual factors specific to 

care homes, leading to ORACLE's development and refinement.  

The psychometric testing of ORACLE demonstrated good convergent validity, with 

excellent intra- and inter-rater reliability and no floor and ceiling effects, confirming 

that it can be used consistently across different raters and over time in care home 

settings. The qualitative feedback, on the other hand revealed that the care staff 

generally found ORACLE to be user-friendly, time-efficient and well-integrated 

within existing care routines.   

Moreover, the study highlighted potential challenges in maintaining its reliability in 

real-world care settings, particularly for less experienced staff or in situations where 

residents have communication difficulties. These insights point to the need for 

ongoing staff training and support to ensure that ORACLE's high reliability is 

maintained outside the context of this research.  

In addition to developing and validating ORACLE, the research systematically 

interrogated how the context in which it its implemented (care homes) and the 

characteristics of those involved influence its usability and sustainability. These 

considerations were addressed through creation of educational material for care staff 

and guidelines to support its implementation. For the care homes, key considerations 

should be given to organisational practices, holistic, system-level approach to risk 

assessment, staffing levels, and regular training to support the effective and 

sustainable implementation of ORACLE.   
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In summary, this research represents a significant innovation in the care of a 

heretofore under-served population.  

 

 

 

The following supplementary materials are included in Appendix VII: 

A. ORACLE- second revision 

B. Guidelines for care homes 
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