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Abstract 

Older adults who experience a fragility hip fracture are at risk of significant loss of functional 

limitation – up to 60% never regain their baseline level of mobility. Research has shown that in the first 

days following hip fracture surgery, older adults spend an average of 23 hours of each day, either lying or 

sitting in bed. Daily prolonged periods of bedrest place this older adult population at risk for serious 

complications. Evidenced based provincial quality standards do recommend that older adults participate in 

early mobility activities every day after hip fracture surgery. The primary aim within this research was to 

develop an understanding of factors that may influence an older adult’s participation in mobility activities 

after experiencing a fragility hip fracture and while still in the acute care hospital setting.  

Two separate studies were conducted examining older adults' participation in mobility activities 

after hip fracture surgery. The studies focused on one hospital postoperative unit within a large tertiary 

care centre. In Study I, a retrospective chart review, it was shown that although healthcare providers 

demonstrated utilization of the evidence within provincial recommendations, older adults exhibited limited 

participation in early mobility activities. The chart review did not identify factors on the unit which may 

have contributed to the low rates of participation in early mobility activities. In Study II, a convergent 

design mixed methods approach was utilized to comprehensively describe activities undertaken by this 

older adult population after surgery. Interviews with healthcare providers and patients offered a detailed 

description of the barriers and enablers influencing mobility activities' facilitation and participation. 

Findings from this thesis will help in the development and integration of meaningful and locally 

specific interventions to encourage an older increased participation in early mobility activities after hip 

fracture surgery.  
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Chapter 1 Introduction 

1.1 Research Statement 

The primary aim of this research was to develop an understanding of factors that may 

influence an older adult's participation in mobility activities after experiencing a fragility hip 

fracture and while still in the acute care hospital setting.  

After experiencing a hip fracture, older adults have been observed to spend up to 80% of 

their time in bed while in hospital (Davenport et al., 2015; Kronborg, Bandholm, Palm, Kehlet, & 

Kristensen, 2016; Taraldsen et al., 2014). Prolonged bed rest is associated with increased risk of 

developing postoperative complications such as pneumonia, pressure ulcers, and delirium 

(Mohanty et al., 2016). Bed rest is also the most predictable and preventable cause of an older 

adult's functional decline (i.e., loss of independence in day-to-day activities) (Brown, Redden, 

Flood, & Allman, 2009). This population is at notably high risk for limited functional recovery. Up 

to 60% of patients do not regain their pre-fracture level of mobility within the first year, and they 

are at risk of becoming functionally dependent in activities of daily living  (Dyer et al., 2016).  

There is a lack of data on why this older adult population spends such a large proportion 

of time in bed after surgery, given clear evidence of increased risk of poor outcomes. To date, only 

three studies (Davenport et al., 2015; Kronborg et al., 2016; Taraldsen et al., 2014) have reported 

post-surgical mobility patterns, and no studies have identified potential barriers to mobility 

participation in this specific older adult population. Understanding these barriers and facilitators to 

participation in mobility activities while in hospital can lead to the development and integration of 

locally specific and meaningful interventions.  

Knowledge translation (KT) involves the synthesis, dissemination, and exchange of 

research evidence to enable effective and optimal provision of healthcare (Straus, Tetroe, & 

Graham, 2013). French et al. (2012) proposed a four-step systematic method to guide the 
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development and implementation of KT interventions, starting with identifying the problem 

(evidence-to-practice gap). An evidence-to-practice gap occurs with a failure to implement best 

practices, either as a result of deficits in health care provider knowledge, attitude (e.g., lack of 

agreement about the recommendation components), or other contextual factors (e.g., patient 

preference, practice culture, or environmental influences) (Legare & Zhang, 2013). Identifying and 

measuring this gap between evidence and practice is the starting point of KT. 

In 2011, a postoperative unit within a large tertiary care centre in Toronto, Ontario, 

implemented fragility hip fracture care recommendations from the evidence available at that time 

– the National Hip Fracture Toolkit (Bone and Joint Decade Canada, 2011). In 2017 Health Quality 

Ontario (HQO), the Ontario provincial government-designated lead on health care quality, 

published Quality Standards for Hip Fracture Care (Health Quality Ontario, 2017). In alignment 

with several international guidelines (Agency for Clinical Innovation, 2015; National Institute of 

Health and Care Evidence (NICE), 2017), the Quality Standards outline fifteen key elements geared 

towards maximizing recovery for the older adult while in an acute care setting. Amongst the fifteen 

elements is the promotion of early mobility after surgery, given the risk of functional decline while 

in the hospital. Provincial data are collected and reported on hip fracture time to surgery, lengths 

of stay, and discharge destination (GTA Rehab Network, 2018). Although recommended within 

the HQO Standard, currently, there is no data being collected or reported on mobility levels while 

patients are in the hospital.  

In addition to the lack of collection of mobility data, there is a lack of research-based 

knowledge regarding the contextual influences in acute care hospitals that may affect mobility and 

influence participation in activities, for example, healthcare provider beliefs and attitudes, 

characteristics of the environment, and patient beliefs and attitudes. Exploring the local situation 

and context in which activities are carried out can identify potential areas for change.  
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1.2. Research objectives 

In this thesis, I have employed a systematic approach to assess clinician practice and 

identify barriers and enablers to early mobility participation on one postoperative unit in one 

tertiary care centre in Toronto, Ontario.  

A mix of quantitative and qualitative methods were utilized to achieve the research 

objectives: 1) to determine the alignment between clinician practice and patient mobility activities 

and HQO recommendations regarding early mobility after hip fracture repair on the selected 

postoperative unit, 2) to describe early mobility activities on one postoperative unit with a history 

of recommendation implementation and 3) to identify contextual factors influencing participation 

in early mobility activities after hip fracture surgery (Table 1). 

Table 1: Research Objectives 

Objective Method Data Collection Data analysis Result report 

1. To determine the 
alignment between 
clinician practice, 
patient mobility 
activities and HQO1 
recommendations on 
the selected 
postoperative unit 

Retrospective 
chart review 

Charts from one full 
calendar year of 
patients' admissions 
to the selected 
postoperative unit 

Descriptive 
reporting of 
activities; 
quantitative 
analysis 
through SPSS 

Manuscript 1 
(Chapter 4 of 
the thesis) 

2. To describe early 
mobility activities on 
one postoperative 
unit with a history of 
recommendation 
implementation 

Convergent 
design mixed 
method; 
quantitative 
data 

Patient activity 
indicators (monitors, 
behaviour mapping); 
healthcare provider 
interviews; patient 
and family interviews 

Quantitative 
analysis; 
qualitative 
analysis 
through 
NVivo 

Manuscript 2 
(Chapter 5 of 
the thesis) 

3. To identify 
contextual factors 
influencing 
participation in early 
mobility activities 
after hip fracture 
surgery 

Convergent 
design mixed 
method; 
qualitative data  

Healthcare provider 
interviews; patient 
and family interviews 

Qualitative 
analysis 
through 
NVivo 

Manuscript 3 
(Chapter 6 of 
the thesis) 

1HQO = Health Quality Ontario 
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1.3. Overview of the Thesis 

In Chapter 2, I provide a review of the literature for key concepts within the thesis. The 

methodological approaches utilized within the research are described in Chapter 3. The research 

findings are presented as three distinct works, each contributing to the primary aim: to understand 

factors influencing an older adult's participation in early mobility activities while recovering from 

fragility hip fracture surgery.  

I conducted the research in two phases. Phase one was a retrospective chart review 

undertaken to determine the utilization of best practice recommendations as described by Health 

Quality Ontario (HQO) (Chapter 4). Phase two involved patient activity monitoring and healthcare 

provider and patient interviews to understand factors that influence mobility. I utilized a convergent 

mixed-method embedded case study design to describe mobility activities (Chapter 5) and explore 

healthcare provider and patient perceptions of barriers and enablers to mobility (Chapter 6).  I will 

conclude the thesis with an overall general discussion, including clinical implications and future 

directions (Chapter 7). 
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Chapter 2 Literature Review 

This chapter is a literature review composed of four main sections: 1) I define fragility 

fractures, risk factors, and the prevalence in Canada; 2) I outline the recommendations for 

perioperative care of a patient with a fragility hip fracture; 3) I review the role of mobility, 

associated risks of immobility and review the literature describing mobility activities while in acute 

care; and 4) I provide a summary and identify gaps within the literature. 

2.1. Fragility Fractures 

2.1.1. Definition and risk factors. 

Fragility fractures in the older adult population (65 years of age and older) are both signs 

and symptoms of osteoporosis. Osteoporosis a disease characterized by low bone mass and 

destruction of underlying bone structure, leading to bones becoming 'fragile'. With significant bone 

deterioration, the bone structure can no longer withstand a low energy trauma that would not 

usually cause a fracture (Osteoporosis Canada, 2015b). Several factors are associated with an 

increased risk of osteoporosis and place an older adult at risk of experiencing a fragility fracture: a 

low body mass index, smoking, high alcohol intake, sex (female), over 65 years of age, and physical 

inactivity (O'Flynn, 2012). Patients with either a parental family history of fragility fractures or 

having a personal history of a previous fracture are also at higher risk.  

Osteoporosis causes structural bone changes, but experiencing a fall is the ultimate cause of a 

fragility fracture. In the older adult population, fractures represent most injuries after a fall (35%), 

followed by sprains (30%) and bruising (19%) (Public Health Agency of Canada, 2014). Fragility 

fractures occur in bones that have experienced the greatest impact of a fall – an outstretched 

hand/wrist/arm or upon landing on a hip. Each year, approximately 35% of fall-related 

hospitalizations involve a hip fracture, accounting for 95% of the hip fractures experienced by older 

adults (Public Health Agency of Canada, 2014). There are three broad categories of hip fractures 
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based on the location of the fracture: i) femoral neck fractures, ii) intertrochanteric fractures, 

and iii) subtrochanteric fractures. Femoral neck fractures are the most common, accounting for 

45% to 53% of all hip fractures in the older adult. Intertrochanteric fractures are breaks of the 

femur between the greater and the lesser trochanters, accounting for approximately 38% to 50% of 

all hip fractures. Subtrochanteric fractures are located between the lesser trochanter and the femoral 

isthmus, and account for approximately 5% to 15% of hip fractures (Mears & Kates, 2015). Within 

Ontario, 70% of patients experiencing a hip fragility fracture are women with a mean age of 80 

(Health Quality Ontario; Ministry of Health and Long-Term Care, 2013).  

2.1.2. Incidence, prevalence, and outcomes. 

A hip fracture is a common and serious injury affecting older adults, with a lifetime risk of 

12% for women and 4% for men in Canada (Hopkins et al., 2012). The number of hip fractures has 

been increasing in all jurisdictions across Canada. The incidence of fragility hip fractures is 

projected to increase over the next decade as the population ages, with the number expected to 

reach 88,124 per year by 2041 (Papadimitropoulos, Coyte, Josse, & Greenwood, 1997). In 2015 

the Canadian incidence of fragility hip fracture was estimated to be 32,500, of whom approximately 

13,000 reside in Ontario (Health Quality Ontario; Ministry of Health and Long-Term Care, 2013). 

The average length of stay in a tertiary care centre in Ontario is 8-13 days (Health Quality Ontario; 

Ministry of Health and Long-Term Care, 2013), with an estimated cost in excess of $20,000 per 

fracture, resulting in yearly expenditures over $650 million (Osteoporosis Canada, 2015a).  

Fragility hip fractures in older adults are associated with high mortality rates, males are 

associated with a higher risk of mortality (Auais, Morin, Nadeau, Finch, & Mayo, 2013; Guzon-

Illescas et al., 2019). In Ontario, the in-hospital mortality rate after a hip fracture has been reported 

at 5% (Alzahrani, Gandhi, Davis, & Mahomed, 2010). Post-fracture morbidity rates are also high, 

as this type of fracture carries the risk of life-altering outcomes for older adults. After experiencing 

a fracture, up to 60% of patients are unable to regain their pre-fracture level of mobility (Cook et 
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al., 2011; Eastwood et al., 2002), and less than a third of patients experience a return to pre-fracture 

level of functional ability at three and twelve months (Moerman, Mathijssen, Tuinebreijer, 

Nelissen, & Vochteloo, 2018).  

2.1.3. Morbidity and mortality link to pre-fracture functional ability. 

A patient's pre-fracture functional ability has been found to be a significant predictor of 

how well they recover (Xu, Yan, Low, Vasanwala, & Low, 2019). In-hospital mortality is higher 

in those residing in a long-term care facility (7%) versus community (4%) (Alzahrani et al., 2010), 

likely reflective of pre-fracture functional ability levels. Several studies have demonstrated that 

those with a lower pre-fracture functional status are at risk of higher morbidity rates (Hulsbaek, 

Larsen, & Troelsen, 2015). Conversely, those with a higher pre-fracture functional ability have 

better outcomes, as up to 80% regain functional independence at the time of hospital discharge 

(Kristensen, Foss, Ekdahl, & Kehlet, 2010). Inability to regain one's pre-fracture level of mobility 

is associated with poor outcomes - approximately 5% experience a second fall within a year 

(Papaioannou et al., 2000), and approximately 20% experience subsequent institutionalization 

(Auais et al., 2013).  

In 1993, the New Mobility Score (NMS) (Table 2) was developed to evaluate the utilization 

of a patient's pre-fracture ability to predict their mortality after hip fracture (Parker & Palmer, 

1993). The NMS assesses a patient's ability to get about indoors, outdoors, and shop independently, 

with a gait aid, or with another person's help, resulting in a score from 0 to 9.  

Table 2. New Mobility Score 

 
Mobility 

 
No difficulty 

 
With an 

aid 

With help 
from another 

person 

 
Not at all 

Able to get about the house 3 2 1 0 

Able to get out of the house 3 2 1 0 

Able to go shopping 3 2 1 0 
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2.1.4. Impact of underlying cognitive impairment. 

Cognition includes memory, language, orientation, judgement, conducting interpersonal 

relationships, performing actions, and problem-solving (Sadock, Ahmad, & Sadock, 2018). Older 

adults are at higher risk of developing cognitive changes, with almost half of patients over 80 years 

of age presenting with some degree of cognitive impairment (Edwards, 2003). Cognitive 

impairment within the older adult population is often attributable to delirium, dementia, or 

depression. Delirium is a disturbance in mental capabilities caused by several contributing factors 

(Edwards, 2003). Delirium usually presents an acute onset of disordered thinking, altered levels of 

consciousness, disorientation and memory impairment, with symptoms often fluctuating. Unlike 

delirium, dementia is an irreversible slow and progressive decline of cognition, characterized by 

memory loss, impairment in judgement, and difficulty in conducting activities of daily functioning 

(Downing, Caprio, & Lyness, 2013; Edwards, 2003). Depression in older adults may also present 

with symptoms of cognitive impairment, such as a reported loss of cognition or memory, loss of 

social skills, or reported difficulty in performing simple tasks. Because of similar changes in 

cognition, depression is often mistakenly diagnosed as dementia and vice versa (Edwards, 2003).  

Older adults with cognitive impairment are estimated to be three times more likely to 

experience a hip fracture (Kyziridis, 2006; Seitz et al., 2016). Firstly, there are a number of gait 

changes in those who have cognitive impairment (CI), which places them at a substantially higher 

risk of sustaining a hip fracture than those who are cognitively intact (Friedman, Menzies, Bukata, 

Mendelson, & Kates, 2010). Secondly, after a physiological stressor, such as a fall or a surgical 

procedure, older adults with underlying cognitive frailty are more likely to develop cognitive 

complications such as delirium (Friedman et al., 2010; Newman, Stygall, Hirani, Shaefi, & Maze, 

2007). In the fragility hip fracture population, postoperative cognitive impairment incidence can be 

as high as 31% to 65% (Kyziridis, 2006; Seitz, Adunuri, Gill, & Rochon, 2011). Studies have 

demonstrated that patients with lower cognitive function are at higher risk for poorer functional 
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outcomes (Bliemel et al., 2015; Morandi et al., 2014), are less frequently transferred to 

rehabilitation clinics (Bliemel et al., 2015), and are more likely to become institutionalized (Luppa, 

Luck, Brähler, König, & Riedel-Heller, 2008; Seematter-Bagnoud, Frascarolo, & Büla, 2018).    

To summarize, hip fractures pose a significant risk to mortality and morbidity in the older 

adult population. Cognitive impairment is associated with having a lower pre-fracture functional 

ability secondary to gait changes and requiring mobility assistance. After experiencing a hip 

fracture, those patients with a lower pre-fracture functional ability are at the highest risk of 

developing complications after surgery and long-term care institutionalization. 

2.2. Fragility Fracture Perioperative Trajectory 

'Perioperative' is a comprehensive term that encompasses the time before surgery, during 

surgery, and after surgery. In 2011, to optimize outcomes and standardize hip fracture care across 

Canada, Bone and Joint Canada developed the National Hip Fracture Toolkit, based on several 

internationally recognized recommendations (Bone and Joint Canada, 2011). In 2017, Health 

Quality Ontario (HQO), the provincial government-designated lead on health care quality, released 

Quality Standards: Hip Fracture Care for People with Fragility Hip Fractures (Health Quality 

Ontario, 2017). The HQO Quality Standard (hereafter referred to as the 'HQO Standard') identifies 

fifteen evidence-based Quality Statements geared towards maximizing recovery for the older adult 

in an acute setting. As demonstrated in Table 3, although the 2017 HQO Quality Statements 

demonstrates an evolution of international recommendations, it is essential to recognize that the 

2011 Bone & Joint Toolkit identified the key principles for optimal perioperative care.  

Table 3: Comparison of recommendations for hip fracture care 

2011 Bone & Joint Canada National Hip 
Fracture Toolkit 

2017 HQO Quality Standards for Hip Fracture 
Care 

Emergency department 
- Early orthopedic assessment 
- Social assessment (pre-fracture ability, 

cognitive status, family, supports) 
 
 

Statement 1: Emergency department management 
Diagnosis within 1 hour of arriving at hospital. 
Transferred to a bed in an inpatient ward within 8 
hours of arriving at hospital. 
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Preoperative management 
- Pre-operative care location 
- Standardized clinical care (pain 

management, delirium prevention, 
hydration, prevention of pressure sores, 
urinary catheterization, anticoagulation) 
 

Statement 3: Multimodal analgesia 
Pain assessed within 30 minutes of arriving at 
hospital and managed using a multimodal 
approach, including consideration of non-opioid 
systemic analgesics and peripheral nerve blocks. 
 

Surgery 
- Scheduling (within 48 hours) 

Statement 2: Surgery within 48 hours 
Patients with hip fracture receive surgery as soon 
as possible, within 48 hours of their first arrival at 
any hospital. 
 

Surgical processes 
- Standardization (technique) 
- Minimizing surgical site infections 
- Intraoperative anesthesia 

Statement 4: Surgery for stable intertrochanteric 
fractures - treated surgically with sliding hip 
screws. 
 
Statement 5: Surgery for subtrochanteric or 
unstable intertrochanteric fractures - treated 
surgically with intramedullary nails. 
 
Statement 6: Surgery for displaced intracapsular 
fractures - treated surgically with arthroplasty. 
 

Postoperative Anesthetic Care Unit 
- Length of stay 
- Role of family 

 

-- 

Postoperative care 
- Comprehensive approach  
- Early mobility and function 
- Patient and family involvement 
- Communication 
- Prevention of risks (anemia, delirium, 

constipation, pressure ulcers) 

Statement 7: Postoperative blood transfusions not 
required if they are asymptomatic and have a 
postoperative hemoglobin level equal to or higher 
than 80 g/L. 
 
Statement 8: Weight-bearing as tolerated 
Mobilized to weight-bearing as tolerated within 
24 hours following surgery. 
 
Statement 9: Daily mobilization after surgery. 
 
Statement 11: Postoperative management 
Receive postoperative care from an 
interdisciplinary team in accordance with 
principles of geriatric care. 
 
Statement 12: Patient, family, and caregiver 
Information tailored to meet the patient's needs 
and delivered at appropriate times in the care 
continuum. 
 

Dementia, Delirium & Depression 
- Screening and management 

Statement 10: Screening for and managing 
delirium.  
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To be screened for delirium using a validated tool 
at least once every 12 hours while in hospital, 
after transitions between settings, and after any 
change in medical status. 
 

Functional recovery 
- Acute care management (Day 1-5) 
- Sub-acute recovery (Days 5 to 90 

postop) 
- Care transitions 
- Role of family / community supports 

Statement 13: Rehabilitation 
Patients with hip fracture participate in an 
interdisciplinary rehabilitation program. 
Statement 14: Osteoporosis management 
Assessment and pharmacologic therapy for 
osteoporosis if appropriate. 
 
Statement 15: Follow-Up Care 
Patients with hip fracture are discharged from 
inpatient care with a scheduled follow-up. 
 

 

The Bone & Joint toolkit was designed as a guiding document to facilitate performance 

improvements. The more recent HQO Standard provides outcome indicators to help clinicians and 

organizations assess the quality of care delivered, identify practice gaps, and highlight potential 

improvement areas. Some indicators, such as time to surgery and length of stay, are currently 

reported to the Ontario Ministry of Health for benchmarking and data comparison between 

provincial hospitals. Other care indicators, such as time to the first mobilization, are not yet 

collected. The HQO Standard does provide guidance on proposed data collection sources for the 

outcome indicators within all fifteen Quality Statements. 

2.3. Mobility 

2.3.1. Risk of immobility in hospitalized older adults. 

Mobilization is the process of re-establishing the ability to move between postures (e.g. sit 

to stand), maintain an upright posture, and ambulate with increasing levels of complexity (speed, 

changes of direction, dual and multi-tasking) (National Institute of Health and Care Evidence 

(NICE), 2017). Mobilizing in a hospital setting after surgery can be quite complicated as patients 

navigate their surgical dressings and treatment equipment (e.g., intravenous lines, urinary catheter). 
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Additionally, patients may experience pain, side effects of anesthesia or pain medications, likely 

requiring a healthcare provider's assistance.  

Research has shown that hospitalized older adults spend greater than 80% of their time in 

bed despite being able to walk independently at the time of admission (Brown, Redden, Flood, & 

Allman, 2009). Prolonged bed rest and immobility with an increased stress response secondary to 

injury may contribute to muscle mass loss (i.e., atrophy) (English & Paddon-Jones, 2010). It has 

been demonstrated that after elective hip surgery, older adults experience substantial leg muscle 

atrophy in as few as six days of hospitalization (Kouw et al., 2019). Immobility also places the 

older adult at risk of developing further complications such as pneumonia, the development of 

pressure ulcers, and delirium (Mohanty et al., 2016). For a hospitalized older adult, the 

deconditioning effect of bed rest and the resultant functional decline has been identified as the most 

predictable and preventable cause of loss of independent ambulation (Callahan, Thomas, 

Goldhirsch, & Leipzig, 2002). 

2.3.2. Timing of mobility. 

When added to the wait time before their surgery, it is common that these older adult 

patients would face at least three days of bed rest before an attempt to mobilize in the postoperative 

period (Fagan, Hannaford, Liddicoat, ten Hove, & Johansen, 2019). Several studies have 

demonstrated that in the hip fracture population, a delay in achieving an upright position and 

decreased activity levels, particularly in the immediate postoperative period, contribute to delayed 

functional recovery and longer lengths of stay (Kamel, Iqbal, Mogallapu, Maas, & Hoffmann, 

2003; Oldmeadow et al., 2006; Siu et al., 2006). In this population, it has also been shown that 

postponing early postoperative mobility activities is associated with the development of new-onset 

delirium and hospital-acquired pneumonia (Kamel et al., 2003).  

Conversely, it has been shown that participating in early mobility activities can decrease 

the overall length of hospital stay and aid in re-establishing a patients' functional status and return 
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to their pre-fracture environment (National Institute of Health and Care Evidence (NICE), 2017). 

A recent retrospective study conducted by Baer, Neuhaus, Pape, and Ciritsis (2019) demonstrated 

that a shorter time between surgery and first mobilization is significantly associated with lower in-

hospital mortality and complications .  

2.3.3. Mobility in the acute care setting. 

There is a paucity of literature that reports on mobility activities in the early acute-care 

period (i.e., within the first days after surgery). The majority of studies focus on interventions in 

the sub-acute rehabilitation period after discharge from the acute setting (Zusman, Dawes, 

Edwards, & Ashe, 2017). To date, three studies have utilized wearable activity monitors 

(accelerometers) to provide details on levels of mobility and sedentary times of postoperative hip 

fracture patients within the first seven days after surgery (Davenport et al., 2015; Kronborg, 

Bandholm, Palm, Kehlet, & Kristensen, 2016; Taraldsen et al., 2014). 

Taraldsen et al. (2014) conducted a randomized controlled trial comparing outcomes 

between comprehensive geriatric care (n=175) and orthopedic care (n=142), with the application 

of an accelerometer applied on the third day after surgery for 24 h. The geriatric care participants 

demonstrated significantly more time in an upright position (mean 57.6 vs 45.1 min, p = .016) and 

a higher number of upright events (mean 24.1 vs 19 events, p = .005) than orthopedic care 

participants by postoperative day 5. There were no step counts reported. 

 Davenport et al. (2015) (n=20) found that overall physical activity levels were extremely 

low while in acute care; participants spent little more than 1% of the day either standing or walking 

(16 min).  On average, study participants took 35.7 (SD 80.4) steps per day (ranging from 0 to 626 

steps) postoperative days one through five. The authors found no significant difference in activity 

levels between weekdays to weekends, and no physical activity measures were associated with 

length of stay. 
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 Kronborg et al. (2016)  (n=20), reported large variations between subjects in upright times, 

ranging from 14 to 205 minutes in 24 hours, measured at seven days after surgery. Study 

participants' mean upright times on postoperative day four were 42 minutes per day (Interquartile 

range (IQR) 9–79) and the number of upright events was 14 (IQR 6–30). The authors reported that 

independent mobility achievement at an early stage after surgery was positively associated with 

upright time. Patients with delayed independent mobility after surgery spent significantly less time 

upright and were found to have a higher fear of falling at discharge than those who achieved earlier 

independent mobility.  

2.3.4. Mobility in those with cognitive impairment. 

A systematic review demonstrated that patients with a fragility hip fracture and cognitive 

impairment are seldom included in research studies, and are rarely the focus of evaluation of hip 

fracture management (Mundi, Chaudhry, & Bhandari, 2014). Data regarding their physical activity 

while in acute care is minimal. Three recent studies report on participation levels (and report of 

sedentary times) of this sub-population in an acute care setting. However, none of these mobility 

focused studies were in patients after fragility hip fracture.  

Belala, Maier, Heldmann, Schwenk, and Becker (2019) conducted a pilot observational 

study utilizing behaviour mapping to examine sedentary times in cognitively impaired older adults 

(average 84 years, n=20) in an acute ward. The study also included interviews conducted with 

healthcare providers to obtain feedback on perceived times in sedentary behaviour. The study 

reported 86% of daytime hours spent in sedentary activities, with hospital routines and other daily 

living activities associated with upright activities (Belala et al., 2019).  

Fleiner et al. (2019) conducted a cross-sectional study on an acute dementia care unit 

utilizing hybrid sensor monitors (n=64, mean MMSE 18). Sedentary times were reported, on 

average, to be 22 hours per day. The authors report that there is an association between more severe 

neuropsychiatric symptoms and decreased physical activity. 
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Evensen, Sletvold, Lydersen, and Taraldsen (2017) conducted an observational study 

utilizing activity monitors (ActivPAL®) that examined physical activity in hospitalized older adults 

(n=38); 73% had cognitive impairment (mean MMSE 19). This study reported no association 

between a diagnosis of cognitive impairment and low physical activity rates when compared to 

those with no cognitive impairment.  

To summarize, it is recognized that mobility while in an acute care setting is a complex 

activity, given the number of medical treatments and proximity of anesthetic effects of surgical 

repair. However, when considering the time spent in bed and inactive before surgery, it is essential 

to start mobility early in the postoperative phase. Evidence informs us that many older adults do 

not participate in mobility activities after surgery, placing them at increased risk of several other 

immobility related complications. There is limited data available that describes the phenomena of 

early mobility in this population. Sedentary times of those with cognitive impairment report similar 

results, with one study reporting less physical activity in those with severe neuropsychotic 

symptoms.   

2.4. Perceived Barriers to Mobility 

Effective early mobilization for older adults in the postoperative phase is a team effort 

requiring an interdisciplinary collaboration within a structured and organized approach (Smart, 

Dermody, Coronado, & Wilson, 2018). As most quantitative studies report on patient-based 

mobility outcomes, it can be challenging to ascertain the processes and influences on healthcare 

providers' actions. Although not specific to patients with hip fracture, studies have explored 

healthcare provider perceptions about mobilizing older adults on medical units.  

2.4.1. Healthcare provider perspectives of early mobility. 

Brown, Williams, Woodby, Davis, and Allman (2007) interviewed healthcare providers 

and adults over 75 years of age within a medical unit. This study reported that the most frequent 

mobilization barriers were having physical symptoms (e.g., pain, fatigue, weakness), medical 
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treatments (e.g., intravenous or urinary catheter), or concerns about falls. Healthcare providers 

attributed low mobility to a lack of patient motivation and a lack of ambulatory devices.  

In a study undertaken with nurses working with older adults in a surgical or medical unit, 

Doherty-King and Bowers (2013) identified that nurses are aware of immobility's harmful effects. 

A nurse's' decision and action about mobilizing an older adult patient can be affected by patient 

characteristics (e.g., assistance from another staff required), patient labels (e.g., a patient from a 

nursing home), influences of others (e.g., family members), and reliance on physiotherapy. When 

units had clear expectations for mobilization and subsequent enforcement of expectations (e.g., 

audits), nurses were more likely to take ownership of mobility. However, when expectations were 

not enforced, the decision to mobilize would be at the nurse's discretion.  

 Mobility activity participation in patients with cognitive impairment has been explored in 

the rehabilitation setting. Health care providers identified that patient anxiety, agitation, and 

irritability were behavioural symptoms that influenced their ability to provide care (McGilton et 

al., 2007). In an acute care setting, healthcare providers have identified that patient complexity is a 

potential barrier to facilitating activities. A study with nurses reported that a workload with higher 

numbers of complex patients (e.g., those with dementia) acts as a barrier, with mobility activities 

more likely to be omitted (Scheerman, Mesters, Borger, Meskers, & Maier, 2018). 

2.4.2. Patient perspectives of early mobility. 

There have been several qualitative studies that examine the patient's recovery perspective 

after experiencing a hip fracture (Archibald, 2003; Bruun-Olsen, Bergland, & Heiberg, 2018; 

Healee, McCallin, & Jones, 2017; Langford, Edwards, Gray, Fleig, & Ashe, 2018; Robinson, 

1999). The participants in these studies had previously experienced a fracture ranging in proximity 

from 4 months to 22 years. Key themes across the studies included articulation of a process for 

recovery and transition to restoration of psycho-social behaviours. Participants also voiced feelings 

of vulnerability and having to balance between self-reliance and dependency. Three studies report 
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on patient perceptions while in the acute recovery phase, within 14 days of surgery (Gesar, 

Hommel, Hedin, & Baath, 2017; Jensen, Smith, Overgaard, Kock Wiil, & Clemensen, 2017; 

Southwell, Potter, Wyatt, Sadler, & Sheehan, 2020).  

Gesar et al. (2017) conducted an explorative inductive qualitative study with patients 

within five days of hip fracture surgery. The study identified that a patient's conviction in having 

the capacity to regain their pre-fracture function changed with adaptation to the hospital routines. 

For example, when patients were advised not to mobilize independently, they reported feeling that 

they had become passive recipients of care. Patients also expressed fears of becoming dependent 

on others for mobility.  

Utilizing descriptive phenomenology, Jensen et al. (2017) interviewed healthcare providers 

and patients within 14 days of a hip fracture. The patients identified that they felt that a hip fracture 

was a “serious injury”, and the hospitalization was “physically exhausting”. Healthcare providers 

shared that the reason they felt patients were afraid of discharge was secondary to a fear of falling.  

Southwell et al. (2020) utilized the biographical disruption theoretical framework. The 

interviews were conducted within ten days of surgery to explore patient perceptions of early 

recovery. Key themes included the importance of self-determination and professional support with 

meaningful feedback. Participants also shared anxieties about the consequences of the hip fracture 

on their life moving forward, similar to the study by Gesar et al. (2017).  

To summarize, there is limited data on healthcare provider perceptions of barriers to 

mobility in this specific population. Qualitative research with patients who have experienced a hip 

fracture has identified that patients consider the fracture to be a serious injury, identifying that 

hospital care influences their recovery process. However, research has yet to identify the barriers 

and facilitators influencing patient participation in early mobility activities while in an acute care 

setting. 
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2.5. Summary and Gaps in the Research 

It is clear from the available literature that the primary problem is high sedentary times and 

lack of participation in early mobility activities by the older adult population after experiencing a 

fragility fracture. However, we do not know why this problem exists (i.e., what is the evidence-to-

practice gap), what behaviours need to be changed, which population should be the focus of 

behaviour change interventions (e.g., healthcare providers, or patients), nor do we have a 

comprehensive understanding of the locally specific barriers and enablers to change.  

Most of the work in this area stems from the rehabilitation environment, as there have only 

been three studies that describe mobility utilizing activity monitors in the acute care setting. Within 

this limited body of work, no study explores how a system itself may influence mobility activities' 

facilitation and participation. Before developing an effective intervention, it is vital to understand 

how locally specific contextual influences impact mobility activities (e.g., unit policies and 

procedures, inter-professional communication, interpersonal communication, interactions 

[healthcare provider to a patient], and physical environment). 

From a population perspective, literature has shown us that the predictors of not regaining 

basic mobility include: a) greater than 80 years of age, b) low pre-fracture function (NMS <5), and 

c) inability to participate in physiotherapy on first postoperative day (Hulsbaek et al., 2015). Those 

with cognitive impairment are at higher risk of poor outcomes and institutionalization post-fracture, 

and risk of poor outcomes increases in those with a combination of impairments (e.g., cognitive 

impairment and low pre-fracture function) (Seematter-Bagnoud et al., 2018). A recent 

observational study determined that there is no association between cognitive impairment and low 

physical activity rates when older adults with cognitive impairment were compared with those with 

no cognitive impairment (Evensen et al., 2017). As this is a singular find, it would be beneficial to 

add to this literature with a study that includes both older adults with and without cognitive 

impairment and across all levels of pre-fracture functional ability. 
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A consistent framework has not informed qualitative studies. Utilization of a framework to 

formulate interview questions will lend itself to the potential discovery of the perceived barriers 

and facilitators to in-hospital mobility and possible reasons for recommendation implementation 

issues. Studies reflecting the healthcare provider perspective stem from older adults on medical 

units; healthcare providers identified that a lack of patient motivation, lack of equipment, and 

physical symptoms such as pain, fatigue, and weakness are potential barriers. From the qualitative 

literature, patients report that hospitalization is physically exhausting and express concerns about 

the fracture's impact on their future. These two available perspectives are vastly different and do 

not identify any opportunities for understanding where an intervention may be of benefit. There is 

a need for research that seeks similar data from both the healthcare providers and patients to identify 

activities or actions that are perceived to be barriers or facilitators to influencing mobility.  
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Chapter 3 Methods 

 
In this chapter, I have provided an overview of the methods used to achieve the research 

aim of understanding the contextual factors influencing an older adult’s participation in mobility 

activities after hip fracture repair and while still in an acute care hospital setting.  I will describe 

the study context and a patient’s usual perioperative trajectory within the study hospital. I describe 

knowledge translation and the associated framework utilized for each of the research objectives. I 

outline the process and flow of Phase 1 and Phase 2 studies. Lastly, I will outline the methodology 

utilized to address each study objective. 

3.1. Study Context 

To better understand the methods, results, and implications of this research, it is 

important to understand the context in which it was completed. In this section, I outline the usual 

trajectory after admission to the study hospital. Upon admission, patients are assessed by an 

orthopedic team while in the emergency department and placed on an operating list for surgical 

repair. In 2017/18, the study institution’s average time to surgery was 30 hours (GTA Rehab 

Network, 2018b). As patients wait in the emergency department, a nerve block may be inserted as 

a non-opioid approach to pain management (Haslam, Lansdown, Lee, & Van der Vyver, 2013). 

Patients proceed to the operating room after waiting in the emergency department or after 

admission to a postoperative unit. During this waiting period, patients are assessed by the 

anesthesia team and other specialists (e.g., cardiology) to ensure they are fit to undergo surgery. 

Referrals to specialists such as geriatrics or internal medicine may be requested. Surgical repair is 

usually performed under a spinal anesthetic; however, a general anesthetic is used if there are 

contraindications to a spinal anesthetic. Another nerve block is often inserted with the surgical 

anesthetic to help manage postoperative pain. As per the HQO recommendations (Health Quality 
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Ontario, 2017), the technique used for surgical repair should allow for full weight-bearing 

immediately after surgery.  

Within the study hospital, the majority of these patients are admitted to a combined 

orthopedic and neurosurgery postoperative unit with 32 beds, with 9 private, 4 semi-private, and 7 

ward rooms (3 to 4 patients to each ward room). Staffing on the unit includes registered nurses, two 

physiotherapists, two occupational therapists, and a shared therapist assistant. There is a four-to-

one patient-to-nurse ratio during daytime hours. The hospital admits approximately 200 older adults 

with hip fractures per year (GTA Rehab Network, 2018a). 

 Pre-printed order sets based on recommendations in the National Hip Fracture Toolkit 

(Bone and Joint Canada, 2011) were implemented in 2011 to aid in the standardization of 

perioperative care. The postoperative order set lists prompt for all areas of care (Appendix D.1). 

Prompts include full weight-bearing status, listed options for pain management medications, 

urinary catheter, and peripheral intravenous discontinuation, amongst other orders. Referrals to 

allied health members include a pre-selected option for a referral to physiotherapy and optional 

referral to occupational therapy and other specialists as required. The estimated discharge date is 

expected to be documented on the postoperative order set. In 2017/18, the study institution's 

average length of stay was 7.6 days (GTA Rehab Network, 2018b). 

3.2. Study Outcome Measures 

To assess cognition, I utilized the Mini-mental State Examination (MMSE) (Folstein, 

Folstein, & McHugh, 1975) (Appendix B), as the geriatric team employed this tool within the 

hospital. With a total score of 30 points, 25 points or higher is considered normal, 20 - 24 points 

represent mild cognitive impairment, 11 – 19 points represent moderate impairment, and less than 

10 points represent severe cognitive impairment. The MMSE has demonstrated excellent internal 

consistency, high test-retest reliability, high inter-rater reliability and good concurrent validity 

(Baek, Kim, Park, & Kim, 2016). As a limitation, the MMSE score can be affected by mood (e.g., 



 

30 

 

depression), educational status, and ethnicity (Devenney & Hodges, 2017). The intended use of the 

tool was not to diagnose a patient with cognitive impairment from a clinical perspective, rather an 

attempt to identify patients who were more likely to have an element of cognitive impairment at 

time of enrolment into the study. 

To assess a patient’s pre-fracture functional ability, I used the New Mobility Score (NMS). 

The NMS is a reliable and valid predictor of long-term mortality and short-term mobility outcomes 

in this population (Fitzgerald et al., 2018; M. T. Kristensen, Bandholm, Foss, Ekdahl, & Kehlet, 

2008; M. T. Kristensen & Kehlet, 2018), and can be utilized to estimate in-hospital outcomes from 

the very first contact with the patient (M.T. Kristensen, Foss, Ekdahl, & Kehlet, 2010). The NMS 

assesses a patient’s ability to get about indoors, outdoors, and shop independently, with a gait aid, 

or with another person's help, resulting in a score from 0 to 9. The NMS score has also been found 

to be a predictor of long-term morbidity – a score of five is a valid predictor of a patient’s six-

month post-fracture functional ability (M. T. Kristensen, Foss, & Kehlet, 2007).  

3.3. Study Framework 

Prior to describing the methods utilized within each Phase of the study, it is essential to 

describe the frameworks which were used. As the focus of this work was on describing and 

understanding factors associated with utilization of best practice recommendations related to 

mobility of older adults post-hip fracture, I have approached this research through a knowledge 

translation lens. The Canadian Institutes of Health Research (CIHR) defines KT as:  

“a dynamic and iterative process that includes synthesis, dissemination, 

exchange and ethically sound application of knowledge to improve health, provide 

more effective health services and products and strengthen the healthcare system” 

(CIHR, 2020, para. 2).      

The practice of KT focuses on implementation and evaluation of research evidence 

utilization by clinicians (Straus, Tetroe, & Graham, 2013). The first phase of the research is an 

evaluation of evidence utilization by clinicians; an assessment of an ‘evidence-to-practice’ gap. An 
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evidence-to-practice gap is a ‘gap’ between research evidence and actual practice (Kitson & Straus, 

2013). An evidence-to-practice gap occurs with a failure to implement best practice 

recommendations, either as a result of deficits in health care provider knowledge, attitude (i.e., lack 

of agreement about the recommendation components), or other contextual factors (i.e., patient 

preference, practice culture, or environmental influences) (Legare & Zhang, 2013). Identifying and 

measuring this gap between evidence and practice is the starting point of KT.  

French et al. (2012) proposed a four-step systematic process to guide the development and 

implementation of KT interventions. This process has been used to guide the thesis work as it 

allows for the researcher to start from the identification of an evidence-to-practice gap through to 

implementation of an intervention. In this thesis I will demonstrate the application of Steps 1 and 

2 of the four-step systematic process (see Table 4). Utilizing this process will allow for 

identification of potential future KT interventions. 

Table 4: French (2012) four-step systematic process 

Step Tasks 
STEP 1: Who needs to do 
what, differently? 

o Identify the evidence-to-practice gap 
o Specify the behaviour change needed to reduce the evidence to 

practice gap 
o Specify the health professional group whose behaviour needs changing 

STEP 2: Using a theoretical 
framework, which barriers 
and enablers need to be 
addressed? 

o From the literature and experience of the development team select 
which theoretical framework is likely to inform the pathway of change 

o Use the chosen theory or framework to identify the pathway of change 
and the possible barriers and enablers to that pathway 

o Use qualitative and/or quantitative methods to identify barriers and 
enablers to behavior change 

STEP 3: Which intervention 
components (behaviour 
change techniques and 
mode(s) of delivery) could 
overcome the modifiable 
barriers and enhance 
enablers? 

o Use the chosen theory or framework to identify potential behaviour 
change techniques to overcome the barriers and enhance the enablers 

o Identify evidence to inform the selection of potential behaviour change 
techniques and modes of delivery 

o Identify what is likely to be feasible, locally relevant, and acceptable 
and combine identified components into an acceptable intervention 
that can be delivered 

STEP 4: How can behaviour 
change be measured and 
understood? 

o Identify mediators of change to investigate the proposed pathways of 
change 

o Select appropriate outcome measures 
o Determine feasibility of outcomes to be measured 
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Step 2 of the process recommends selection of a framework that is likely to inform the 

pathway of change.  For this Step, I utilized two theory-based tools for understanding behaviour 

change: the Theoretical Domains Framework (S. Michie et al., 2005) and the Capability-

Opportunity-Motivation framework (Susan Michie, van Stralen, & West, 2011) to identify 

influencers of healthcare provider and patient behaviours.  

3.3.1 Theoretical Domains Framework (TDF). 

The TDF framework conceptualizes KT as it helps researchers understand how knowledge 

is created, synthesized, and applied within the clinical setting. The application of the TDF 

framework identifies gaps in clinician knowledge and identifies factors influencing clinician 

behaviours (Atkins et al., 2017; French et al., 2012). The TDF was developed in 2005 by a 

consensus approach (S. Michie et al., 2005), amalgamating 33 models of behaviour change and 

including 128 constructs. The TDF identifies 11 theoretical domains that explain determinants of 

behaviour (knowledge, skills, professional role and identity, beliefs about capabilities, beliefs about 

consequences, motivation and goals, memory attention and decision processes, environmental 

context and resources, social influences, emotion, and action planning). For this thesis, the TDF 

framework guided the development of healthcare provider interview questions. 

3.3.2. Capability-Opportunity-Motivation for Behaviour change 

framework (COM-B). 

The COM-B model (Susan Michie et al., 2011) proposes that behaviour change results 

from complex interactions of three components: i) Capability – knowledge and ability, ii) 

Opportunity – social and environmental influences, and iii) Motivation - beliefs about capabilities 

and emotional influences. The COM-B framework provided a structure for patient and family 

interviews, allowing for identifying the unique patient-based components that influence 

participation. 

Together, these two frameworks form the Behaviour Change Wheel (Atkins et al., 2017) 

(Figure 1). The TDF domains independently map onto the COM-B segments (Cane, O’Connor, & 
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Michie, 2012). The TDF explores finer details of the psychological and environmental processes 

influencing healthcare providers, whereas the COM-B is a simpler model with the same 

overarching tenets. Utilization of these frameworks together allow for: a) development of similar 

interview questions for differing participants (i.e., healthcare providers and patients/families), and 

b) comparison of narratives obtained from these interviews. Both the TDF and COM-B models 

have been utilized in both hospital-based and patient-based research. When used systematically, 

these frameworks assess implementation and clinician behaviours and inform the development of 

a behaviour change intervention (Lynch et al., 2018).  

Figure 1:  Behavioural Change Wheel© (Used with permission, Atkins et al., 2017)    

 

 

3.4. Study Flow 

The research was conducted in two phases: the first phase's data served to inform the 

second phase data collection and interview questions (Figure 2). Each study design's full details are 

described within the respective manuscripts, found in Chapters four through six. 



 

34 

 

Figure 2: Thesis Process Map 

 

3.5. Study Methodology 

3.5.1. Phase 1 – objective 1. 

The first objective was to determine the alignment between clinician practice, patient 

mobility activities and HQO recommendations on the selected postoperative unit in a tertiary care 

centre. To address this objective, Phase 1 was an observational retrospective chart review;  

representing Step 1 of the process model as described by French et al. (2012) (Table 4). The method 

chosen, a retrospective chart review, represents a needs assessment of the study unit. A needs 

assessment helps to identify if there is a problem, what is working well, and what may need to be 

changed. A chart review allows for a description of the unit’s current practices and identification 

of potential evidence-to-practice gaps (Kitson & Straus, 2013).  

To ensure rigor, we identified and defined study variables to be collected a priori based on 

evidence within the literature, and applying clear inclusion and exclusion criteria (Vassar & 

Holzmann, 2013) (Appendix B – Health record data extraction form). The chart reviews involved 

obtaining data from multiple interfaces (i.e., electronic narrative notes, scanned documents, 

admission/discharge system), which required extensive user knowledge of the study hospital’s 

Phase 1 - Objective 1

(Retrospective chart review)

Pilot Study (n=10)

First review:
All admissions in one year

(n=145)

Second review:
Selected unit

(n=77)

Findings utilized to inform the 
Phase 2 participant interview 

questions

Phase 2 - Objectives 2 & 3

(Prospective, mixed method)

Patient participants
Acivity monitoring and interviews

Quantitative & Qualitative
(n=25)

Healthcare provider interviews
(Qualitative) 

(n=10)

Joint display of combined results
Quantitative & Qualitative
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health information systems. All chart reviews were conducted by a single reviewer (L.H-L.), who 

was experienced and familiar with the organization of the health record and the computer systems. 

Having only one reviewer may have resulted in potential bias and is a limitation; however, a 

procedure manual was developed to identify a priori variable definitions and data sources (e.g., co-

morbidities were obtained from the anesthesia record) to ensure consistency in data extraction.  

A pilot chart review was undertaken to ensure that variables on the data collection form 

reflected healthcare provider documentation. There was no pilot data analysis, the data were used 

to re-organize and streamline the data extraction form. The full chart review included all eligible 

patients with a fragility hip fracture repair, admitted to the selected postoperative unit from April 

1, 2016, through to and including March 31, 2017. The inclusion of all eligible patients over 12 

months eliminated variations due to seasonal changes in the number of hip fracture admissions and 

staffing variations on the unit.  

3.5.1.1. Phase 1 timeline.  

The pilot review was undertaken in September 2017, followed by the full chart review 

occurring over eight months from October 2017 to June 2018. Data collection and preliminary 

analyses took place before the start of Phase 2. Although the chart review was helpful to describe 

healthcare provider actions and participation in mobility activities, the breadth of information was 

limited. We could not identify systems processes on the unit, which may influence the healthcare 

provider and patient behaviours. We obtained quantitative data describing mobility activities yet 

could not determine the extent of a patient’s ability (i.e., steps taken). We were not able to identify 

mobility barriers and supports. The lack of information helped to inform the development of Phase 

2 interview questions. 

3.5.2. Phase 2 - objectives 2 and 3. 

Objectives 2 and 3 represent Step 2 of the process described by French et al. (2012) (Table 

4). The second objective was to describe patient activities on the postoperative unit and to develop 
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an understanding of perceptions of early mobility activities by patients and healthcare providers. 

Objective three was to identify contextual influences impacting the ability to facilitate and 

participate in early mobility activities. A convergent mixed-method approach was employed to 

address these two objectives. In a convergent design, quantitative and qualitative data are collected 

concurrently.  The data were first analyzed separately, followed by a side-by-side comparison of 

results to assess if the findings confirm or disconfirm each other. Finally, the data are merged and 

the results are presented together as a joint display (Creswell, 2014). This design was best suited to 

identify barriers and enablers, encouraging collection and analysis of multiple sources of data to 

enable a comprehensive understanding of the selected unit's activities (Creswell, 2014).  

A case study approach enables the researcher to understand an issue by utilizing different 

data collection methods (quantitative and qualitative) and various data sources (Yin, 2014). The 

case study approach allows for an in-depth exploration of a real-world scenario to obtain factual 

and contextual knowledge and insight into the phenomena of interest. An embedded case study 

design allows for the exploration of multiple embedded units within the main case (Yin, 2014). In 

the Phase 2 study, the main case is represented by the postoperative unit, and the embedded units 

are represented by the patients recovering from hip fracture repair (Figure 3).  

Figure 3: Modified Embedded Case Study Design (Adapted from Yin, 2014) 

 

 

 

 

 

 

 

 

 

 

Main Case –  
Postoperative unit (contextual factors influencing 
ability to implement recommendations)  

Embedded unit –  
Patient after hip fracture repair 

Embedded unit –  
Patient after hip fracture repair 
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The collection of multiple sources of data allow for a comprehensive view of the context. 

Each source of data adds to the understanding of the context in which the events occur. Data 

collection focused on obtaining factual and contextual information about mobility activities within 

the postoperative unit. Getting data from multiple sources ensures that different aspects of the 

phenomena are revealed (Baxter & Jack, 2008). Within the embedded case study, data collection 

involved (Figure 4): 

1. Unit documents (Appendix D.1. postoperative order sets, policies and procedures, care 

pathway documentation, patient handouts) 

2. Patient health care record (Appendix D.2. Health record data extraction form) 

3. Behaviour mapping (Appendix D.3. Behaviour mapping observation form) 

4. Accelerometer (activity monitor) data (Appendix D.4. Accelerometer output sheet) 

5. Semi-structured healthcare provider and patient interviews utilizing the TDF and 

COM-B frameworks (Appendix E.1. and E.2.) 

 

Figure 4: Data Collection Sources 

 

 

Main Case - Hospital unit

Healthcare provider interviews
Unit documents

Pre-printed order sets
Care pathways
Patient education booklets
Interprofessional communication (clipboards, etc)

Embedded case Embedded case Embedded case

Patient interviews Patient interviews Patient interviews

Activity monitoring Activity monitoring Activity monitoring
ActivPAL® monitor ActivPAL® monitor ActivPAL® monitor
Behaviour mapping Behaviour mapping Behaviour mapping

Patient records Patient records Patient records
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3.4.2.1. Phase 2 timeline. 

Phase two occurred over nine months. Patient recruitment and data collection began in 

November 2018 and completed in July 2019. Interviews with healthcare providers were conducted 

from May to July 2019.  

3.5. Ethics  

Ethics board approvals were obtained Queen’s Health Sciences Research Ethics Board 

(REH 700-17 and REH 730-18) and Sunnybrook Health Sciences Centre (321-2017 and 230-2018) 

prior to the initiation of each phase of the study: i) pilot for Phase 1, ii) the Phase 1 study, and iii) 

the Phase 2 study (Appendix A). 
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Fit of Manuscript 1 within the thesis 

Manuscript 1, the retrospective chart review, represents the results of the Phase 1 study and 

addresses the first research objective. The study results provided information on the current state 

of mobility activities after surgery while on the selected postoperative unit. In this manuscript, I 

present a review of documented practices of patient participation in early mobility activities. This 

study was designed to uncover evidence to practice gaps in the unit of study. The information 

obtained contributed to building interview questions for the second phase of the study. 
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4.1. Abstract 

4.1.1. Background 

A fragility hip fracture is a serious injury in older adults. After experiencing a fracture, a 

large percentage of patients do not regain their pre-fracture level of mobility. Several international 

guidelines are recommending early mobility after surgery. We do not know the usage of these early 

mobility recommendations by health care providers within our institution. An evidence-to-practice 

gap occurs when there is a failure to implement best practices. The utilization of a systematic 

method allows for a strategic approach to the assessment of an evidence-to-practice gap. This 

project had two aims; to describe early mobility activities undertaken on one postoperative unit and 

b) identify any evidence-to-practice gaps. 

4.1.2. Methods 

At a large tertiary care centre in Toronto, Ontario, medical records from 12 consecutive 

months were abstracted for older adults (≥65 years of age) recovering from fragility hip fracture 

repair. Data regarding demographics, co-morbidities, surgery type, postoperative mobility 

activities, and postoperative complications were collected. Primary outcomes were evidence of 

early mobility activities and a comparison to Health Quality Ontario recommendations for fragility 

hip fracture care. 

4.1.3. Results 

Between 11% and 50% of patients are not participating in early mobility activities. By 

postoperative day five, only two patients had walked over 50 metres. Those with low pre-fracture 

functional ability and a cognitive impairment consistently experienced lower participation rates 

than patients with a high pre-fracture functional ability and no cognitive impairment. Chi-square 

tests and regression analysis did not reveal any significant associations with variables. 

4.1.4. Conclusions 



 

45 

 

There was minimal participation in early mobility activities after surgery. The study was 

unable to identify any significant relationships between several variables that may impact 

participation. This chart review identified the processes that have been sustained and highlights 

potential areas for future interventions.  

4.1.5. Contributions to the literature 

 Early mobility guidelines following fragility hip fracture were first published over a decade 

ago, yet there is no published evidence of implementation success or failures 

 The chart review provided insight into healthcare provider facilitation behaviours and 

patient participation in early mobility activities  

 Utilizing Step 1 of the systematic method described by French et al. (2012), we identified 

potential evidence-to-practice gaps  

 Although physiotherapists assessed patients recovering from fragility fracture, the 

involvement in early mobility activities were limited, and recommendations were not 

routinely implemented 

4.1.6. Keywords 

Chart review, fragility hip fracture, geriatrics, hip fracture recommendations, knowledge 

translation, needs assessment 
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4.2. Background 

Every year, more than 32,500 Canadians experience a fragility hip fracture, of whom 

approximately 13,000 reside in Ontario (Health Quality Ontario, 2017; Osteoporosis Canada, 

2015). For older adult patients in Canada’s most populous province, Ontario, after the fracture, less 

than half of patients are able to walk without aids, and subsequent institutionalization occurs in up 

to 20% (Health Quality Ontario, 2017). The number of hip fractures has been increasing in all 

jurisdictions and is projected to continue to do so in the next decade (Osteoporosis Canada, 

2015). For a hospitalized older adult, the deconditioning effect of bed rest and the resultant 

functional decline has been identified as the most predictable and preventable cause of loss of 

independent ambulation (Callahan, Thomas, Goldhirsch, & Leipzig, 2002). As a response to this 

risk of functional decline after hip fracture, national and international guidelines (Bone and Joint 

Decade Canada, 2011; National Institute of Health and Care Evidence (NICE), 2017; Scottish 

Intercollegiate Guidelines Network (SIGN), 2009) have recommended a number of acute care 

interventions, one of which is early mobility after surgery. The National Institute of Health and 

Care Evidence (NICE) guideline (2017) identifies that early mobilization can decrease the overall 

length of hospital stay, aid in re-establishing a patient’s functional status and return them to their 

pre-fracture environment (National Institute of Health and Care Evidence (NICE), 2017). When 

mobilization is started within the first 48 hours after surgery, there are statistically and clinically 

significant increases in independence to transfer at day seven and a doubling in the distance walked 

(Oldmeadow et al., 2006). In 2017, Health Quality Ontario (HQO), the provincial government-

designated lead on health care quality, released a Quality Standard for Hip Fracture Care for People 

with Fragility Fractures, a set of recommendations focusing on high priority areas for improvement 

in care, one of which is early mobilization (Health Quality Ontario, 2017).  

Studies have demonstrated that after a hip fracture, an older adult’s participation in 

mobility activities while still in an acute care hospital setting are very limited.  Time spent in low-
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intensity or sedentary activities, such as bed rest or sitting in a chair, is a reported average of 23 

hours, with minimal steps taken (Davenport et al., 2015; Kronborg, Bandholm, Palm, Kehlet, & 

Kristensen, 2016; Taylor, Peiris, Kennedy, & Shields, 2016). There is a lack of data on why such 

high sedentary times are experienced by this population, indicating the need to identify barriers and 

facilitators to participation in mobility activities while in an acute care hospital setting. Brown, 

Williams, Woodby, Davis, and Allman (2007) identified pain, fatigue, medical instability, and 

medical devices as barriers to mobility activities by hospitalized older adult medical patients. 

Another potential barrier to in-hospital mobility is the presence of cognitive impairment. Research 

has shown that older adults with dementia are estimated to be three times more likely to experience 

hip fracture (Kyziridis, 2006; Seitz et al., 2016). After a physiological stressor, such as a fall, or a 

surgical procedure, older adults with underlying cognitive frailty are more likely to develop 

cognitive complications such as delirium (Newman, Stygall, Hirani, Shaefi, & Maze, 2007). 

Studies have reported between 31% and 65% of patients with a fragility hip fracture experience 

cognitive impairment postoperatively (Kyziridis, 2006). Research has identified that memory 

problems, poor insight, and loss of purposeful movements have been reported to be a barrier for 

individuals with cognitive impairment (K. S. McGilton et al., 2016).  

In 2011, an interprofessional team of health care providers at a large urban tertiary care 

centre in Toronto, Ontario, implemented the Bone & Joint National Model for Hip Fracture Care 

& Toolkit (2011) on one post-surgical unit. As this implementation was done several years ago, the 

extent to which the implementation efforts have been sustained is unknown, nor is it understood 

how healthcare providers utilize recommendations specific to hip fracture care in their day-to-day 

practice. Since the implementation, there have been several documentation changes across the 

institution and many other competing practice change efforts that staff have had to integrate. The 

hospital has not collected data about patient participation in early mobility activities; thus, it is 

unknown if our population’s sedentary times are comparable to rates as described in the literature.  
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SD French and colleagues (2012) proposed a four-step systematic method to guide in the 

development and implementation of knowledge translation interventions, starting with identifying 

the problem (evidence-to-practice gap). An evidence-to-practice gap occurs with a failure to 

implement best practices, either as a result of deficits in health care provider knowledge, attitude 

(i.e., lack of agreement about the recommendation components), or other contextual factors (i.e., 

patient preference, practice culture, or environmental influences) (Legare & Zhang, 2013). 

Identifying and measuring this gap between evidence and practice is the starting point of knowledge 

translation. Several techniques allow us to measure the size and nature of the ‘gap’ (Kitson & 

Straus, 2013), one of which is a needs assessment. A local needs assessment, such as this chart 

audit, allows us to measure documented clinical care against the quality indicators as set out by 

HQO.   

There were two primary goals for the chart review: 1) describe older adult participation in 

mobility activities after hip fracture repair on a post-surgical unit that has a history of 

recommendation implementation and 2) identify if there is an evidence-to-practice gap by 

comparing our healthcare provider practices to the recently published HQO (2017) 

recommendations for early mobility.  

4.3. Methods 

4.3.1. Research setting. 

The chart review took place in a large tertiary care centre located in Toronto, Ontario. The 

hospital admits approximately 200 older adults with hip fractures per year (GTA Rehab Network, 

2018). As per HQO recommendations (Health Quality Ontario, 2017), hip fracture management 

aims to arrange for surgical repair within 48 hours of a patient’s admission. Postoperatively, most 

patients are admitted to the post-surgical unit, which had implemented the hip fracture care 

recommendations in 2011. Implementation strategies included introducing hip fracture-specific 

nursing care pathways, pre-printed order sets for prescribers, and interprofessional staff education 
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sessions. Front line health care providers assisted in designing the care pathways, integrating 

recommendations as care prompts. The post-surgical unit has 38 beds, with two full-time 

physiotherapists, two occupational therapists, and one assistant shared between the therapists. 

There is a four-to-one patient-to-nurse ratio during daytime hours.   

4.3.2. Participants. 

The institutional review boards approved the full cohort chart review at both the hospital 

and the local university. As it was a retrospective review, participant consent was not required. The 

study included all eligible patients admitted after a fragility hip fracture from April 1, 2016 through 

March 31, 2017. The inclusion of patients over 12 months eliminates variations due to seasonal 

changes in the number of hip fracture admissions and staffing variations on the unit. Inclusion 

criteria were defined as older adults greater than or equal to 65 years of age, experiencing a fragility 

hip fracture, and admitted for surgical repair. We included all levels of cognition and those who 

died after surgery while still in the hospital. Exclusion criteria were defined as older adults who 

were unable to walk independently before their fracture, those who had a traumatic hip fracture or 

suffered from a concurrent illness or trauma (such as a stroke), presenting to the hospital over 48 

hours after experiencing the fracture, and those who were not admitted to the selected unit after 

surgery.  

4.3.3. Review of medical records. 

The primary investigator (L.H-L.) reviewed the medical records utilizing a hard copy of 

the data extraction instrument.  

4.3.4. Data extraction instrument. 

There is no standardized data extraction instrument identified by the 2017 HQO Quality 

Standard for Hip Fracture Care. A data extraction tool was designed after reviewing the literature, 

identifying several variables that can potentially impact early mobility after a fragility hip fracture. 

These variables include age (Hulsbaek, Larsen, & Troelsen, 2015; Koot, Peeters, de Jong, Clevers, 
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& van der Werken, 2000; M.T. Kristensen, Foss, Ekdahl, & Kehlet, 2010; A. Siu et al., 2006; 

Solarino et al., 2016), sex (Solarino et al., 2016; Wehren et al., 2003), type of fracture (Koot et al., 

2000; M.T. Kristensen et al., 2010), a low baseline functional status (Foss, Kristensen, & Kehlet, 

2006; Hulsbaek et al., 2015; M.T. Kristensen et al., 2010; K. S. McGilton et al., 2016), residence 

prior to admission, co-morbidities (Carpintero et al., 2014; Koot et al., 2000), cognitive impairment 

(Morandi et al., 2014; Munter, Clemmesen, Foss, Palm, & Kristensen, 2018), time to surgery and 

anesthetic approach (A. L. Siu et al., 2006), pain management (Brown et al., 2007; Munter et al., 

2018; Sims-Gould, Stott-Eveneshen, Fleig, McAllister, & Ashe, 2017; A. L. Siu et al., 2006), and 

medical interventions (Brown et al., 2007; A. L. Siu et al., 2006). A pilot audit with a small sample 

was undertaken to confirm that all the data extraction fields were available within in the hospital 

chart. We obtained approval from both the hospital and local university ethics boards to conduct 

the pilot. The hospital health records department provided a list of admitted patients coded with a 

hip fracture from April 1, 2016, to March 31, 2017, and from this list, every tenth chart was selected 

to a total of ten charts. The chart data extracted for the pilot was not analyzed. This data were used 

to modify the fields within the data extraction form to allow for a systematic collection of 

information. For example, fields from the scanned portion of the chart were bundled together on 

one data extraction page. Upon reviewing the therapist narratives, a table with pre-populated 

options was designed to collect data that reflected the type of mobility activity and level of 

assistance required on each postoperative day. Examples of these options were “edge of bed / sit at 

bedside” and “independent / assist x1”.  

Fear of falling has been identified as a variable that may impact early mobility (Oude 

Voshaar et al., 2006); however, this variable was excluded from the data extraction form as a patient 

expressing fear of falling was not documented within any of the pilot charts' narratives. The initial 

list of admitted patients coded with hip fracture was also utilized for the full chart review. The 

charts from the pilot were then included as a part of the full chart review. 
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4.3.5. Measurement sources. 

For this study, cognitive impairment was defined by the notation of dementia or delirium 

diagnosis within the physician note at the time of admission. Allied health and nursing notes were 

examined to provide details about cognitive status before surgery and the subsequent postoperative 

period. The Charlson Comorbidity Index (CCI) was used to characterize patient co-morbidity. The 

CCI consists of 19 weighted conditions that produce a score from 0–33 (de Groot, Beckerman, 

Lankhorst, & Bouter, 2003). Several studies have found an association between pre-fracture 

comorbidity and hip fracture survival (Lunde et al., 2018), and the CCI provided an objective 

measurement of pre-fracture co-morbidity.  

Within the institution, a formal assessment and measurement of a patient’s pre-fracture 

functional status was not utilized. To capture a patient’s pre-fracture functional ability, we reviewed 

the literature for tools utilized within this population. A frequently referenced reporting 

measurement was the New Mobility Score (NMS). The NMS was initially developed to predict 

mortality after a fragility hip fracture in the older adult population. The NMS is a composite score 

of a patient's ability to perform indoor walking, outdoor walking, and shopping (Parker & Palmer, 

1993). Direct patient reporting of their preinjury ability provides a score between 0 and 9 (0 = not 

at all, 1 = with help from another person, 2 = with gait aid, and 3 = no difficulty and no gait aid) 

for each function. The total score ranges from 0 (no walking ability at all) to 9 (fully independent). 

The NMS is a reliable and valid tool and has been demonstrated to be an independent predictor of 

in-hospital outcomes (M.T. Kristensen et al., 2010), with a lower score (less than five) being a 

significant predictor of not regaining basic mobility at four months (Hulsbaek et al., 2015; K. S. 

McGilton et al., 2016; Pedersen & Lauritsen, 2016). For this study, we dichotomized the NMS 

groups – low and high (M. T. Kristensen, Foss, & Kehlet, 2007).  An NMS of 0-5 were categorized 

as low, and those scoring six or greater were categorized as high, or good pre-fracture functional 

independence.   
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Surgical records provided demographic information, anesthetic type, surgical information, 

and early complications (e.g., intraoperative blood transfusions). Medical orders were reviewed to 

assess utilization of the pre-printed order sets. Data were coded as ‘not documented’ if there was 

no evidence of documentation.  

4.3.6. Outcome parameters.  

For the first research goal the outcomes are a) facilitation of mobility as evidenced by 

instances of physiotherapy assessments, b) patient transitions from bed rest to chair, c) walking 

within the room (5 m) and d) walking out of room (10 m or greater). In-hospital complications, 

length of stay, and discharge location are also reported.  

For the second research goal, the outcome was evidence of implementing 

recommendations as set out by the 2017 HQO Quality Standards for Hip Fracture. For this audit, 

mobilization was defined by the authors as any healthcare professional acting to facilitate any 

mobility activity within the first five days postoperatively.  

4.4. Analysis  

For the first goal, descriptive statistics are used with means and standard deviations. Chi-

square tests were conducted to explore any significant relationships between mobility activities and 

several relevant variables to mobility (i.e., previously demonstrated in the literature to impact 

participation in mobility activities). The mobility activities (outcome variables) were a) evidence 

of physiotherapy assessment, b) sitting up to a chair, and c) participation in walking – all assessed 

as having occurred (yes) or not occurred (no) on each of the first day postoperatively. The 

independent variables explored were gender (set as female), cognition (cognitive impairment), pre-

fracture function (high), fracture type (trochanteric), and anesthetic (presence of a nerve block). 

For cell values less than five, a Fisher’s Exact Test (2 tail) was conducted. P values of less than .05 

were considered significant. Separate logistic regression models were utilized to predict the effect 

of the independent variables on each of the three outcome variables.  
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For the second goal, the 2017 HQO recommendations for early mobility activities were 

compared to patient participation in these activities. 

4.5. Results  

4.5.1. Recruitment. 

During the 12-month study period, a total of 145 older adult patients 65 years of age and 

over were admitted with a diagnosis of hip fracture. We excluded those patients who had a 

traumatic fracture (n=3) or did not require surgical repair (n=11), those admitted over 48 hours 

from the time of fracture (n=2), and those with unable to walk independently before their fracture 

(NMS less than 2, n=11). As this study aims to examine practices in one specific unit, any patients 

transferred to other units during hospitalization were excluded (n=40). We excluded one patient 

who died during surgery. The final analysis included 77 patients admitted to the target unit (Figure 

5: Chart review flow diagram). 

Figure 5: Chart review flow diagram 
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4.5.2. Demographics. 

Of the 77 patients, 32 (42%) were over the age of 90 years, and 55 (71%) were female. 37 

(48%) of patients had a low pre-fracture functional ability (Table 5: Demographics). A total of 56 

(72%) of patients were living independently or with a caregiver prior to admission.  

Table 5: Study 1: Demographics 

 

Cognitive impairment (CI) documented as dementia or delirium on admission was present 

in 33 (43%) patients. There were 23 (30%) females and 10 (13%) males in this CI group. 

Postoperatively, an additional three patients with no history of cognitive impairment documented 

on admission did develop delirium. Of those with cognitive impairment, 27 (35%) also had low 

pre-fracture functional ability. Of the 12 (16%) living in a retirement residence, eight had a 

cognitive impairment, and all 12 (16%) admitted from long-term care had a cognitive impairment.  

41 (53%) patients had a femoral neck fracture, and 36 (47%) had trochanteric fractures.  

The anesthetic approach included: 45 (58%) spinal, 31 (40%) general anesthetic, and one patient 

Age (mean) 85.3 (SD 8.7) Side of fracture
Right 41 53% 24 31% 17 22%

Sex Left 36 47% 20 26% 16 21%
Male 22 29% 12 16% 10 13%
Female 55 71% 32 42% 23 30% Fracture type

Femoral head/neck 41 53% 21 27% 20 26%
Residence (pre fracture) Trochanteric 36 47% 23 30% 13 17%
Independent, at home 26 34% 23 30% 3 4%
Independent with caregiver 20 26% 12 16% 8 10% Surgical type
Living with relatives 7 9% 5 6% 2 3% Dynamic hip screw 15 19% 10 13% 5 6%
Retirement residence 12 15% 4 5% 8 10% IM nail 28 37% 16 21% 12 16%
LTC 12 15% 0 0% 12 15% Cannulated Screws 2 3% 2 3% 0 0%

Hemi Arthroplasty 31 40% 15 19% 16 21%
Functional Status (pre fracture) Total arthroplasty 1 1% 1 1% 0 0%
NMS low (2 - 5) 37 45% 10 13% 27 35%
NMS high (6 - 9) 40 52% 34 44% 6 7% Anesthetic Approach

Spinal 25 32% 11 14% 14 18%
Spinal and nerve block 20 26% 11 14% 9 12%
GA 19 25% 15 19% 4 5%
GA and nerve block 12 16% 6 8% 6 8%
Spinal and GA 1 1% 1 1% 0 0%

LTC: Long term care; NMS: New Mobility Score; IM nail: Intramedullary nail; GA: General anesthetic

Cognitive 
impairment 

(n=33)
83.39 87.91

All patients 
(n=77)

No 
cognitive 

impairment 
(n=44)

Cognitive 
impairment 

(n=33)
All patients 

(n=77)

No 
cognitive 

impairment 
(n=44)
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with a failed spinal converted to general. Thirty-two (42%) of patients received a peripheral nerve 

block: 20 in addition to the spinal and 12 in addition to the general anesthetic.  

4.5.3. Early mobility activities within the cohort. 

4.5.3.1. Physiotherapy assessment. 

On the first post-surgical day, 71 (92%) of the cohort were assessed by a physiotherapist. 

The instances of physiotherapist assessments declined over the following post-surgical days, 

ranging from 50-64% (Table 6: Mobility activities).  

There was a similar rate of therapist assessment between the low pre-fracture function 

group compared to the high group; 32 (91%) and 39 (93%), respectively. A Fisher's Exact Test (2 

tail) was conducted. There was no significant difference in instances of physiotherapist assessments 

between those with a high pre-fracture functional ability and those with a low pre-fracture 

functional ability (p=1).  

Physiotherapists assessed 40 (98%) patients with no cognitive impairment, compared to 31 

(86%) of those with cognitive impairment. A Fisher’s Exact Test did not identify a significant 

difference in physiotherapist assessments between those with cognitive impairment and those with 

no cognitive impairment (p=.09). Additional Fisher’s Exact tests for differences in physiotherapist 

assessments were insignificant for sex (p=.34), fracture location (p=.67), and presence of nerve 

block (p=.39). 

4.5.3.2. Sitting up in a chair. 

Achieving mobility to chair was documented consistently by both physiotherapy and 

nursing staff. Only 42 (54%) of patients sat in a chair on the first day, with subsequent postoperative 

days demonstrating an increasing number of patients being up to a chair. When looking at patients 

grouped by functional status and cognition, as seen in Figures 6 and 7, those with a high pre-fracture 

function with no cognitive impairment had the lowest percentage of sitting in a chair; 14 (46%). 

By the fourth day after surgery, this group had the highest percentage of sitting up in chair 17 
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(89%). In those with low pre-fracture function, the patients with cognitive impairment 

demonstrated the highest rate of sitting up to chair on the third day 15 (83%) (Table 6).  

We conducted Chi-square analyses to explore differences between groups for sitting up to 

the chair on the first day.  There was not a significant difference in instances of sitting in a chair 

between those with cognitive impairment and those with no cognitive impairment (chi-

square=.811, df=1, p=.36). There was no significant difference in sitting in a chair between those 

with high pre-fracture functional ability and those with low (chi-square=.183, df=1, p=.66). 

Additional Chi-square tests for differences in sitting in chair were insignificant for sex (chi-

square=1.483, df=1, p=.22), fracture location (chi-square=.088, df=1, p=.77), and presence of nerve 

block (chi-square=0.0, df=1, p=.99). 

4.5.3.3. Walking: 5m or less (within the room). 

On the first day, 35 (45%) patients walked within the room (less than 5 metres). Patients 

with a high pre-fracture function had a higher incidence of achieving this activity on the first day; 

22 (52%) compared to 13 (35%) in the low pre-fracture functional group. The highest percentage 

of walking within the room was represented by those with a high pre-fracture function with no 

cognitive impairment on the second day after surgery 22 (76%) (Table 6).  

We conducted Chi-square analyses to explore the difference in the prevalence of walking 

within the room on the first day between groups (yes or no). There was no significant difference in 

this activity between those with cognitive impairment and those with no cognitive impairment (chi-

square=3.755, df=1, p=.05). Phi correlation coefficient demonstrated a weak association between 

walking within the room between those with cognitive impairment and those with no cognitive 

impairment (phi=-.228). There was no significant difference in walking within the room between 

those with high pre-fracture functional ability and those with low (chi-square=1.471, df=1, p=.22). 

Additional Chi-square tests for differences in mobility to chair were insignificant for sex (chi-
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square=3.93, df=1, p=.53), fracture location (chi-square =.00, df=1, p=.98), and presence of nerve 

block (chi-square=.196, df=1, p=.65). 

4.5.3.4. Walking: more than 5m (out of room). 

Overall, 5 (6%) of patients were able to ambulate over 5 meters on the first postoperative 

day (Table 6).  By postoperative day five, only two patients walked over 50 metres (one patient 

walked 200 metres). Nine (31%) of the patients with a high pre-fracture function and no cognitive 

impairment walked out of the room on the second day (Table 6).  

Figure 6: Mobility Activities by Cognition 
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Figure 7: Mobility Activities by Pre-fracture Functional Ability 
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Table 6: Mobility Activities by Postoperative Day 
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4.5.4. Relationship between variables. 

Logistic regression was performed to determine the independent variables' predictive 

power on participation in mobility activities (dependent variables). These mobility activities were 

physiotherapist assessment, sitting up to a chair, and participation in walking. The model contained 

five independent variables (sex, cognition, pre-fracture functional status, nerve block, and fracture 

site). None of the full models containing all predictors was significant, and no independent 

variables made a unique statistically significant contribution to the model. As they are insignificant, 

detailed results are not reported. 

4.5.5. Complications and length of stay. 

The Classification of Surgical Complications (Dindo, Demartines, & Clavien, 2004) was 

utilized to categorize postoperative complications of the cohort. Within the cohort, 44 (57%) had 

no complications. Twelve (16%) of patients had a documented report of pain, and ten (13%) were 

documented to have a medical issue leading to a deferral of physiotherapy (e.g., x-ray, telemetry, 

low blood pressure). Ten (13%) patients displayed a Grade 1 complication (e.g., transient confusion 

not requiring therapy or requiring an anti-emetic). The most common complication was receiving 

a blood transfusion (Grade 2) by 16 (21%) patients. Seven patients (9%) died during their hospital 

stay (Grade 5). All deaths occurred in the low pre-fracture functional group; three patients resided 

in long-term care, one patient lived in a retirement home, and three lived in their own homes with 

relative or caregiver support. 

The mean length of postoperative stay was seven days (range 1–64 days). Of the 70 

patients, 61 (87%) were discharged to a rehabilitation facility, 6 (9%) returned to their long-term 

care facility, and 3 (4%) returned to their own home. Two of the patients returning to their homes 

had extensive community nursing support before experiencing their fracture, with one patient 

requiring the installation of a mechanical lift within the home. 
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4.5.6. Identifying the evidence-to-practice gap. 

Returning to the process as outlined by French et al. (2012), the chart audit information 

can aid in identifying the existence of any evidence-to-practice gaps. One of the first HQO (2017) 

recommendations is that when a patient presents to the hospital with a fragility hip fracture, surgery 

is to occur within 48 hours. The mean time to surgery in the cohort was 33 hours (SD:17.16), 

ranging from 3 to 97 hours, and 7 (9%) patients had their surgery beyond the recommended 48 

hours after admission. The average time to surgery was not significantly different between those 

with no cognitive impairment (35 hours, with four patients after 48 hours) and those with cognitive 

impairment (31 hours, with three patients after 48 hours) (p=.688).  

Postoperatively, several other care standards are recommended, and these 

recommendations are compared to documented evidence of implementation within the chart, as 

outlined in Table 7.  

Table 7: Comparison of Evidence of Implementation to HQO Recommendations 

HQO Recommendations (2017) Evidence of implementation 

Standard 8: “Ensure protocols, pathways, medical 
directives, and standardized order sets are in place 
to facilitate patients achieving weight-bearing as 
tolerated within 24 hours following surgery” (p. 
23). 

 pre-printed order sets were utilized for 76 (99%) of the 
patients 

 ‘weight-bearing as tolerated’ status was ordered for 76 
(99%) of the patients 

Standard 9: “Following surgery, ensure patients 
with hip fracture are mobilized at least once daily 
by a member of the health care staff. (p. 25) 
 

 71 (92%) were assessed by physiotherapists 

 39 (51%) of patients were able to get up to chair on the 
first day 

 range of 50% - 89% of the cohort were up to chair in the 
first five days  

“Where possible, family members or caregivers 
should be encouraged to assist with mobilization” 
(p. 25) 

 no documentation within the physiotherapist or nursing 
notes about the inclusion of family members in mobility 
activities 
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Bone & Joint Decade Canada (2011) Patients 
receive daily physiotherapy and occupational 
therapy, regardless of a patient’s cognitive status (p. 
35) 

 36 patients documented with cognitive impairment 
(dementia or delirium) after surgery 

 on the first day after surgery, of these 36 patients: 
- 31 (86%) were assessed by a physiotherapist 
- 11 (31%) were assessed by an occupational therapist 
- 20 (54%) were up to chair  
- 11 (31%) walked within the room (<5m) 
- 1 (2%) walked out of the room 

 the highest occurrence did not occur until postoperative 
day three; 22 were up to the chair and 16 walking within 
the room (Table 6) 

 

4.6. Discussion 

After a fragility hip fracture, older adults are at risk of functional decline secondary to 

prolonged periods of bed rest (Callahan et al., 2002). Patients with multiple co-morbidities are at 

higher risk for complications after hip fracture surgery; those with a Charleston Co-morbidity Index 

score greater than or equal to three are significantly at higher risk of complications (Flikweert et 

al., 2018). Except for one patient, our entire cohort scored three or more, suggesting that our patient 

population was at a high risk of experiencing complications after surgery. Participation in early 

mobility activities can reduce the risk of postoperative complications and decrease the overall 

length of hospital stay (Kenyon-Smith, Nguyen, Oberai, & Jarsma, 2019; National Institute of 

Health and Care Evidence (NICE), 2017). This chart review was undertaken to a) describe older 

adult participation in early mobility activities on a post-surgical unit with a remote history of 

recommendation implementation and b) identify if there is an evidence-to-practice gap on this unit.  

4.6.1. Early mobility activities. 

In our analysis, we explored associations between mobility activities and potential barriers 

to participation. Firstly, we looked to physiotherapy assessment rates as a marker for participation 

in activities on the first day. Although the physiotherapy assessment rate was high, the resultant 

number of patients participating in activities that the first day was relatively low, with a total of 

only 42 (54%) of patients getting up to a chair and 35 (45%) walking within the room. This data 
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are comparable to a recent chart review undertaken by Baer, Neuhaus, Pape, and Ciritsis (2019), 

who report time to the first mobilization as a) 56% of patients mobilizing in the first 24h, and b) 

35% of patients mobilizing in the 24-48h category. Our analyses did not find a significant 

difference in the occurrence of a physiotherapy assessment and level of cognition, pre-fracture 

functional status, type of surgery, or nerve block presence. This finding may signal that as the 

physiotherapist referral is within the postoperative order set, there is a reduced bias as to whom is 

seen; all patients become a priority for assessment. No other studies have reported data on the 

relationship between a physiotherapist’s early involvement and independent variables.  

There was evidence of an increasing number of patients getting up to a chair in the 

subsequent post-surgical days. The documentation pattern also changed in the following days. The 

process of getting up to the chair was documented in detail by the therapists in their narrative notes, 

for example, sit at the edge of the bed with one person assist, pivot to a chair, and left in the chair. 

The nurses would document time spent in a chair, but not the exact actions undertaken to complete 

the task. Therefore, as time progressed and physiotherapy was not as intensely involved, the only 

documentation of time spent in chair was by nursing. Studies have suggested that the most frequent 

nurse-initiated mobility activities in the older adult population are standing and transferring 

(Doherty-King, Yoon, Pecanac, Brown, & Mahoney, 2014). It would be of interest to ask nurses if 

they consider the associated activities (i.e., sit at the edge of the bed) when they document the 

patient time in a chair. As there were no significant differences found between patient groups in 

sitting up to the chair, it would be of interest to explore other patterns that may not have been 

evident in the documentation, for example, were the providers working together to ensure patients 

were up to chair for meals?  

We did not find a significant difference between functional status and walk at the bedside. 

Our findings are dissimilar to those reported in other studies; Baer et al. (2019) found that younger 

patients with fewer co-morbidities were more likely to walk by time of discharge, and M.T. 
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Kristensen (2011) reported lower odds of walking independently in those with a low pre-fracture 

functional ability. In our cohort, only two patients walked out of the room by the time of discharge, 

and both patients had a higher level of pre-fracture functional ability. A possible explanation for 

this deviation from the literature is the lack of power within our study.  Our chart review sample 

size of 77 patients was likely too small to detect significant differences between variables and 

groups. 

Walking at the bedside or out of the room was documented by therapists, with little 

evidence of nursing proceeding to walk with patients. There was evidence to suggest that nurses 

may experience barriers with early mobility in this older adult population. Studies have identified 

that fear of the patient falling, lack of assistive devices, and lack of staff influenced nurses’ 

decisions about ambulating older patients (Brown et al., 2007). Doherty-King and Bowers (2013) 

also found that nurses perceive risks related to injury to the patient (e.g., another fall) or self (e.g., 

back injury) if they engaged older patients in walking. Further conversations with the nursing team 

about their barriers and facilitators to mobility activities with patients after hip fracture is warranted. 

4.6.2. Cognition and participation. 

Historically, literature has identified barriers to rehabilitation in patients with CI symptoms, 

including a limited ability to initiate activities; a demonstrated lack of insight/judgment, loss of 

purposeful movements, loss of recognition; and memory problems or language impairments (K. 

McGilton et al., 2007).  

Postoperatively, the CI group's percentage of getting up to chair ranged from 54% to 78%, 

whereas those cognitively intact ranged from 72% to 84%. The chart review documentation was 

not clear if health care providers limit their time in facilitating early mobility activities in those 

patients with cognitive impairment. Our chart review data confirm an apparent disparity of 

participation in early mobility activities by those who are documented to have a cognitive 
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impairment and low pre-fracture functional ability. This area would be one of interest to explore 

with health care providers.  

4.6.3. Evidence-to-practice gap. 

As previously stated, the selected post-surgical unit had implemented recommendations 

for hip fracture care in 2011. This chart review identified the processes sustained (e.g., pre-printed 

order sets, prioritizing these patients to timely surgery), and highlight potential areas for future 

interventions. Specifically, there was an apparent lack of patient participation in daily mobility 

activities.  

HQO Standard 8 (Health Quality Ontario, 2017), which recommends ensuring protocols 

are in place, is closely related to earlier implementation efforts. The pre-printed order sets created 

in 2011 continue to be utilized by the surgical team. These order sets are consistently adhered to, 

ensuring some standardization of care in the post-surgical period. However, other standards are not 

consistently followed. For example, HQO Standard 9 (Health Quality Ontario, 2017) recommends 

daily mobilization is to occur. There are a number of challenges with this recommendation.  Firstly, 

daily mobilization within the HQO Standard is expressed on a continuum, with no clear milestones 

for healthcare providers to follow. Although not specifically outlined by the HQO standard, one 

could picture the early mobility progression as a patient being assisted to sit at the edge of bed, 

transfer to a chair for meals, participate in physiotherapy, and continue with exercises as tolerated 

with the help of health care staff or family members. This activity progression is more complex and 

depends on several other factors, such as clinicians' availability, clinician knowledge, beliefs, 

capabilities, and a patient’s ability. 

Early mobility activities are the responsibility of the entire health care team, including a 

preliminary assessment by the physiotherapy team, the involvement of occupational therapy, and 

finally incorporating education about early mobility for family members' assistance. The current 

documentation was fragmented across health care providers, making it difficult to track progress. 
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Additionally, there was no information reflective of the patient or family perspective about early 

mobility activities; this may be a potential area for future change. 

4.6.4.  Contextual considerations. 

Previous qualitative studies have identified medical interventional barriers such as 

intravenous lines, oxygen tubing, and urinary catheters (Brown et al., 2007). In our chart review, 

these medical interventions were present; however, there was no documentation by the health care 

providers that these items impacted their ability to mobilize this patient population. Additionally, 

we could find no mention of solutions or alternatives to address these tangible barriers (e.g., 

intravenous disconnected to allow for mobility). Based on this chart review alone, it is unclear if 

these medical interventions are a perceived barrier by health care providers or patients. Patients 

have also identified fear of falling, pain, and depression as barriers to participating in activities 

(Bruun-Olsen, Bergland, & Heiberg, 2018; Oude Voshaar et al., 2006). These types of patient 

statements were not reflected in health care provider narratives in our chart review. It would be of 

interest to explore this concept with healthcare providers and patients. 

Contextual factors, such as unit policies and procedures, staffing, methods of team 

communication, team to patient communication, and environmental considerations, are not 

reflected in the documentation. Evidence-to-practice gaps often occur secondary to systems issues 

and not solely on provider performance (Kitson & Straus, 2013). The chart audit findings limit the 

ability to assess systems issues, which may ultimately influence health care provider behaviours. 

To fully understand the multilayered complexity of the unit, a future study would have to examine 

the inter-relationships of these factors on patient participation. 

4.7. Limitations 

Several factors limit the chart review method. Firstly, as we were only reviewing charts 

from patients admitted to the one post-surgical unit, the results may not be generalizable to other 

units. Secondly, the study was not powered a priori to detect significant differences. One of the 
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primary goals was to assess for evidence-to-practice gaps. As such, we designed the study to audit 

patient admissions over a year’s timeframe to account for staffing and seasonal changes. Reviewing 

charts from the previous year was felt to be most likely representative of clinical practice. A 

subsequent posthoc analysis of data demonstrated that the study did not have sufficient patient 

charts to detect differences between groups or variables. 

4.7.1. Review of records. 

As a planned strategy to minimize errors of omission, only one person (L.H-L.) conducted 

the actual review. L.H-L. is a nurse practitioner with knowledge of orthopedics and anesthesia, and 

she was a lead in the initial implementation intervention. She has extensive knowledge of the 

location of where information was likely to be documented within the live electronic and scanned 

chart. A chart review protocol was developed for use by a research assistant; however, the differing 

documentation sources (electronic narratives and unit admission logs, scanned documents) would 

likely be complicated to navigate, resulting in a risk of large amounts of missing data. 

4.7.2. Not documented, not done. 

There was a large percentage of undocumented data. The strength of the audit is only as 

strong as the data recorded in the chart. If the data were not recorded, it was assumed that the task 

was not done. This potentially underestimates that health care providers did not facilitate activities. 

For example, the nursing care pathway has blank boxes for ‘sitting at the edge of bed,’ ‘sit to stand,’ 

‘ambulation,’ but this information was rarely documented. It is unclear whether this incomplete 

nursing documentation reflects a practice gap or inconsistent/missing documentation. 

4.7.3. Pre-fracture functional ability and cognition. 

We utilized the New Mobility Score (NMS) as a marker of pre-fracture functional mobility. 

The hospital does not currently assess pre-fracture functional ability by any scoring method. During 

data extraction, we aimed for accuracy in the NMS score calculation by obtaining data from several 

sources – social work notes, occupational therapy and physiotherapy notes, and the emergency 
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department record. We recognize that there is a risk that the score was miscalculated. However, we 

dichotomized the results into two groups - low and high, as in previous studies. This grouping is 

somewhat easier to recognize in scoring – those in the low group are dependent on a gait aid, which 

is usually documented by the healthcare providers. 

Similarly, we identified those with cognitive impairment by physician documentation of 

dementia or delirium on admission. There is no standard validated cognitive assessment, such as a 

Mini-Mental State Examination (MMSE) on admission. In the post-surgical period, an additional 

three patients had documentation of confusion by nursing and physiotherapy, which were allocated 

to the cognitively impaired group. Delirium often occurs in the postoperative period in those with 

some minor cognitive impairment. Therefore there is a risk that we have under-identified those 

with cognitive impairment as we are using a diagnosis of overt dementia on admission (Sprung et 

al., 2016).  

4.7.4. HQO Quality Standards. 

The 2017 HQO Quality Standards have fifteen quality statements. In this chart review, the 

focus was on the recommendations promoting early mobility. Demographic data, such as time to 

surgery was collected; however, we did not collect data on all fifteen recommendations, and there 

are resultant gaps (e.g., screening for delirium, analgesic use). To fully appreciate if an institution 

has implemented the recommendations for hip fracture care, future studies should consider utilizing 

a data extraction instrument designed to collect data on all fifteen of the quality standards. 

4.8. Conclusions 

Our chart review has reported similar findings to others in the literature, namely, that older 

adults experiencing a fragility hip fracture are slow to mobilize after surgery. We have identified 

the areas where recommendations have been implemented successfully and potential areas of 

evidence-to-practice gaps. The chart review has uncovered a paucity of contextual information 

which may influence health care providers’ behaviours related to early mobility. Considering the 



 

69 

 

lack of information in these areas, we recognize that further work is required to explore factors that 

may impact the health care provider’s ability to engage the patients in early mobility activities. 

Several additional strategies, such as direct observation, and health care provider interviews, may 

be better suited to examine factors that influence the use of evidence in day-to-day practice.   

A prospective exploratory embedded case study (Phase 2) is planned to explore the 

contextual factors influencing health care providers' and patients' activities. Many decisions that 

health care providers make at the point of care are context-dependent (French et al., 2012). It is 

planned to continue to follow the four-step process as outlined by French et al. (2012) to identify 

the pathways of change and possible barriers and enablers to behaviour change within our 

organization.   
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Fit of Manuscript 2 within the thesis 

Manuscript 2 represents Phase 2 of the research and addresses objective two.  In this manuscript, I 

report the qualitative and quantitative findings of the embedded case study. The manuscript 

presented the study findings within a convergent design, allowing the reader to visualize mobility 

activities undertaken by patients alongside examples of interview narratives. The manuscript's 

focus was to highlight factors that contribute to mobilizing older adults after hip fracture repair.  
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5.1. Abstract 

5.1.1. Background 

Following a hip fracture up to 60% of patients are unable to regain their pre-fracture level 

of mobility. For hospitalized older adults, the deconditioning effect of bed rest and functional 

decline has been identified as the most preventable cause of loss of ambulation. Participating in 

early mobility activities can decrease the overall length of hospital stay and aid in re-establishing a 

patients’ functional status. Recent studies demonstrate that this older adult population spends 

greater than 80% of their time in bed during hospitalization, despite being ambulatory prior to their 

fracture. We do not fully understand why there continue to be such high rates of sedentary times, 

given that evidence demonstrates functional decline is preventable and early mobility 

recommendations have been available for over a decade. 

5.1.2. Methods 

A descriptive mixed method embedded case study was selected to understand the 

phenomenon of early mobility after fragility hip fracture surgery. In this study, the main case was 

one postoperative unit with a history of recommendation implementation, and the embedded units 

were patients recovering from hip fracture repair. Data from multiple sources provided an 

understanding of mobility activity initiation and patient participation. 

5.1.3. Results 

Activity monitor data from eighteen participants demonstrated a mean daily sedentary time 

of 23.18 hours. Median upright time was 24 minutes, and median number of steps taken per day 

was 30. Qualitative interviews from healthcare providers and patients identified two main 

categories of themes: factors that are external to the person (unit culture, healthcare provider team, 

environment) and factors that are unique to the person (psychological and physical factors). We 

identified four factors that can influence mobility; a patient’s pre-fracture functional status, 
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cognitive status, medical unpredictability, and preconceived notions held by healthcare providers 

and patients. 

5.1.4. Conclusions 

There are multi-level factors that require consideration with implementing best practice 

interventions, namely, systemic, healthcare provider related, and patient related. An increased risk 

of poor outcomes occurs with compounding multiple factors, such as a patient with low pre-fracture 

functional mobility, cognitive impairment, and a mismatch of expectations. The study reports 

several variables to be important considerations for facilitating early mobility. Communicating 

mobility expectations and addressing physical and psychological readiness is essential. Our 

findings can be used to develop meaningful healthcare provider and patient-centred interventions 

to address the risks of poor outcomes. 

5.1.5. Keywords 

Embedded case study, fragility hip fracture, geriatrics, hip fracture recommendations, hip 

fracture, mixed methods 
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5.2. Background 

Following a hip fracture, up to 60% of patients are unable to regain their pre-fracture level 

of mobility (Eastwood et al., 2002; Penrod et al., 2007). For hospitalized older adults the 

deconditioning effect of bed rest and functional decline has been identified as the most predictable 

and preventable cause of loss of independent ambulation (Callahan, Thomas, Goldhirsch, & 

Leipzig, 2002). National and international hip fracture guidelines (Bone and Joint Canada, 2011; 

National Institute of Health and Care Evidence (NICE), 2017) recommend several interventions 

geared towards preventing this hospital-related functional decline, one of which is early mobility 

after surgery. It has been shown that early mobility can decrease the overall length of hospital stay 

and aid in re-establishing a patient’s functional status and return to their pre-fracture environment 

(National Institute of Health and Care Evidence (NICE), 2017). Recent studies have shown that 

this older adult population spends greater than 80% of their time in bed during hospitalization, 

despite being ambulatory before their fracture (Davenport et al., 2015; Fagan, Hannaford, 

Liddicoat, ten Hove, & Johansen, 2019; Kronborg, Bandholm, Palm, Kehlet, & Kristensen, 2016). 

We do not fully understand why there is such a high rate of sedentary times, given the evidence 

that demonstrates functional decline is preventable and early mobility recommendations have been 

available for over a decade.  

In 2011, an interprofessional team of health care providers at a large urban tertiary care 

centre in Toronto, Ontario implemented the Bone & Joint National Model for Hip Fracture Care & 

Toolkit (2011) on one postoperative unit. The Hip Fracture Care & Toolkit was designed to 

standardize and disseminate hip fracture best practices across the continuum of care in all Canadian 

provinces (Bone and Joint Canada, 2011). Evidence outlines the multi-level factors requiring 

consideration with the implementation of best practice interventions, namely, systemic (macro), 

healthcare provider related (meso), and patient-related (micro) (Briggs et al., 2016). Subsequently, 

the unit’s implementation strategies included systemic changes with the introduction of hip 
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fracture-specific nursing care pathways, pre-printed order sets for prescribers. There were a series 

of interprofessional staff education sessions, and patient education booklets to address meso and 

micro level factors. A recent chart review of the older adult hip fracture population on this unit (L. 

Haslam-Larmer, Auais, Donnelly, Woo, & DePaul, 2020) identified that early mobility activities 

are initiated in the first five days after surgery to varying degrees. Many patients did not participate 

in early mobility activities, with non-participation rates higher in those with a low pre-fracture 

functional mobility level and those with cognitive impairment. The reasoning behind the lack of 

patient participation was not clear; physiotherapist behaviours appeared to be aligned with 

recommendation utilization. The chart review failed to provide insight into any of the multi-level 

factors that influence health care provider or patient behaviours.  

Historically, the implementation of best practice recommendations has focused on 

changing health care provider behaviours. These behaviours (e.g., early physiotherapist 

involvement) represent only one piece of the complex interchange between the system and patient. 

Exploring other factors that may influence the facilitation of activities and patient participation is 

required. There is a paucity of data that explores other factors associated with an older adult's 

mobility hesitancy after hip fracture surgery. To develop effective interventions geared towards 

improving mobility while in hospital, there is a need to understand locally relevant factors. The 

purpose of this study is to a) describe early mobility activities on one postoperative unit with a 

history of recommendation implementation and b) identify factors influencing participation in early 

mobility activities after hip fracture surgery.  

5.3. Methods 

A descriptive embedded case study design using mixed methods was selected to understand 

the phenomenon of early mobility after fragility hip fracture surgery. A case study brings together 

multiple qualitative and quantitative data sources to provide an in-depth understanding of complex 

phenomena (Baxter & Jack, 2008). A convergent mixed-method approach was utilized to interpret 
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this data - collecting quantitative and qualitative data concurrently, weighing these methods 

equally, and subsequently interpreting the results together (Creswell, 2014).  

An embedded case study design enables examining multiple units of context within a single 

main case (Yin, 2014). In this study, the main case was the postoperative unit, and the embedded 

units are the patients (and their families) recovering from hip fracture repair. The patients are 

'embedded' within the case study as recipients of recommendation utilization by health care 

providers. Obtaining data from multiple sources and key stakeholders provides us with the most 

comprehensive understanding of mobility activity initiation and patient participation on the 

selected postoperative unit. The following sections outline the embedded case study research 

process, with descriptions of elements within both the main case and embedded units. 

5.3.1. Defining, binding, and selecting the cases. 

5.3.1.1. Main case context. 

The study took place in a large tertiary care centre located in Toronto, Ontario. The hospital 

admits approximately 200 older adults with hip fracture per year (GTA Rehab Network). As per 

Health Quality Ontario (HQO) recommendations (Health Quality Ontario, 2017), surgical repair of 

a fragility hip fracture occurs within 48 hours of patient admission (Lynn Haslam-Larmer, Auais, 

Donnelly, Woo, & DePaul, 2021). The main case was purposefully selected as the unit where most 

patients after hip fracture surgery are admitted, as this unit had previously implemented hip fracture 

recommendations in 2011. Participants within the main case included only the healthcare providers 

(HCPs) who are directly involved in mobilizing patients and familiar with the study population: 

physiotherapists, occupational therapists, therapy assistants, and registered nurses. All five therapy 

staff members  on the unit were approached to participate. We invited nursing staff to participate 

by attending daily nursing rounds and placement of study posters. Within the institution, the 

physicians are responsible for patient management, for example, ensuring referrals are in place for 

physiotherapy, and ordering a weight-bearing status that allows for mobility. Physicians are not 
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directly involved in mobilizing patients at the bedside. Data collected included the order sets, but 

physicians were not approached to participate in the interviews. 

5.3.1.2. Embedded units – patient cases. 

The embedded patient cases were bound by three inclusion criteria (time, activity, and 

place): adults 65 years of age or older, admitted for surgical repair of a fragility hip fracture with 

postoperative admission to the unit of study, and able to independently ambulate before 

experiencing the fracture. Older adult patients were excluded if they were unable to walk 

independently before their fracture, had a traumatic hip fracture or suffered from a concurrent 

illness that could affect mobility (e.g., stroke), or presented to hospital over 48 hours post-fracture.   

The Mini-Mental State Examination (MMSE) (Cockrell & Folstein, 1988) was utilized at 

the time of consent to assess cognitive status,. With a total score of 30 points, scores ≥ 25 points is 

considered normal, 20 to 24 represent mild cognitive impairment, 11 – 19 represent moderate 

impairment, and ≤ 10 severe cognitive impairment (Cockrell & Folstein, 1988). The New Mobility 

Score (NMS) was used to assess pre-fracture mobility function (Parker & Palmer, 1993). For this 

study, we dichotomized the NMS groups – low (NMS 2 to 5) and high (NMS ≥ 6) (M. T. 

Kristensen, Foss, & Kehlet, 2007). Those with a NMS score less than 2 were excluded (unable to 

ambulate indoors independently).  

  Patients admitted to the hospital with a hip fracture were screened in the emergency 

department by a research team member. If the patient had a physician documented history of 

delirium or dementia on their chart, the substitute decision-maker (family) was approached for 

consent. For all participants, family members were advised at time of consent that they could also 

participate in the interview. The consent included a statement that allowed for ongoing participation 

should delirium occur after surgery.  
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For this study, transitioning from sedentary behaviour (e.g., bed rest) to active physical 

activity after surgery was the phenomena of interest. We explored this phenomenon using 

multiple data sources as outlined in Figure 8. 

Figure 8: Data collection sources 

 

 

5.3.2. Data collection sources. 

5.3.2.1. Main Case. 

The main case unit has 38 beds, with 20 patient rooms: 9 private, 4 semi-private, and 7 

ward rooms. Therapists confirmed unit room measurements as distances were commonly referred 

to in their narrative documentation: five metres is the approximate distance to the bathroom, with 

ten metres reflective of a trip to the bathroom then returning to the bed. If able, patients ambulate 

in hallways with staff, family or alone, essentially doing 'laps' around the unit.  

Main Case - Hospital unit

Healthcare provider interviews
Unit documents

Pre-printed order sets
Care pathways
Patient education booklets
Interprofessional communication (clipboards, etc)

Embedded case Embedded case Embedded case

Patient interviews Patient interviews Patient interviews

Activity monitoring Activity monitoring Activity monitoring
ActivPAL® monitor ActivPAL® monitor ActivPAL® monitor
Behaviour mapping Behaviour mapping Behaviour mapping

Patient records Patient records Patient records
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To understand the unit-based influences on mobility, we obtained unit documents (policies, 

procedures) and interviewed healthcare providers. The healthcare provider interview questions 

were developed using the Theoretical Domains Framework (TDF) (Atkins et al., 2017). The TDF 

was designed to identify areas of gaps in knowledge or identify domains of barriers and enablers 

of clinician behaviours, such as beliefs and consequences of a clinician's actions (French et al., 

2012). As an oft-cited validated framework within healthcare implementation research, the TDF 

comprises 14 domains and 84 constructs identified as influencers on behaviours (Atkins et al., 

2017; Huijg, Gebhardt, Crone, Dusseldorp, & Presseau, 2014). As a theoretical framework, it is 

designed to guide the cognitive, social, and environmental assessment of influences on clinician 

behaviours; not to propose testable relationships (Atkins et al., 2017). The number of domains 

covered and the number of questions within each domain are dependent on the healthcare provider 

clinicial behaviours being assessed and the existing evidence about these behaviours. This study’s 

interview guide was developed to assess a healthcare providers' awareness of early mobility 

recommendations and further explore their perception of their ability to adhere to 

recommendations. For example, within the Environmental resource and context domain, one 

question was “are there any factors on the unit which impact your ability to mobilize patients with 

hip fracture after surgery? What about those with cognitive impairment – are there any factors on 

the unit which may act as a barrier or facilitator to mobilization?” 

5.3.2.2. Embedded units – patient cases. 

We obtained participant mobility activity data from a number of sources (Figure 8).  Firstly, 

participants wore the ActivPAL® activity monitor. The ActivPAL® monitor has been found to be 

a valid and reliable measure of walking activity in community-dwelling older adults (Davenport et 

al., 2015). Using a triaxial accelerometer and embedded gyroscope, the ActivPAL® and 

accompanying software quantifies time spent lying, sitting, upright and walking time, number of 

steps per day, cadence, and the amount of sit-to-stand and stand-to-sit transitions (Kanoun, 2009). 
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The activity monitors were applied at time of consent in the emergency department and removed 

prior to discharge. Corresponding with the day of patient inclusion, the monitor was set to record 

for 10 days nonstop, with the device in a non-latex waterproof sleeve and attached by a Tegaderm® 

dressing, placed midline on the quadriceps region of the nonfractured limb. To corroborate the 

activity monitor findings, we also employed a behaviour mapping technique to collect contextual 

data (e.g., environment, presence of visitors, medical treatment), potentially influencing mobility 

activities. A research assistant observed the daily actions undertaken by study participants for each 

day the participant was in the study, between the hours of 8 am and 5 pm. Therapist and nursing 

notes were also reviewed for each day the participant was in the study.  

  In addition to the activity monitor and behaviour mapping data, we interviewed patients 

and their families to learn about their experiences with mobility activities during the first five days 

after surgery. The patient interview questions were grounded in the Capability, Opportunity, 

Motivation, Behaviour model (COM-B) of behaviour change (Michie, van Stralen, & West, 2011). 

This model proposes that behaviour change depends on an interacting system of these three 

components – capability, opportunity, and motivation. Using this model can help understand factors 

that influence mobility behaviours and potentially help identify a patient-focused intervention to 

improve these behaviours. The COM-B was selected as the behaviour change domains align with 

the TDF framework, and the two are often used in conjunction as a part of the Behaviour Change 

Wheel (Atkins et al., 2017). The constructs covered within the interview are supported in the 

literature relating to hospitalized older adults (Gesar, Hommel, Hedin, & Baath, 2017; Jensen, 

Smith, Overgaard, Kock Wiil, & Clemensen, 2017).  

 Like the healthcare provider interview guide, the interviews were semi-structured, letting 

the natural flow of conversation allow for sharing of the patient’s experience. We strove to ensure 

the family interview questions also inquired about patient-based activities.  For example, within 

the Capability domain, a patient question was: thinking about how you felt physically right after 
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your surgery – what do you think that you were capable (able) to do first 1-2 days (with or without 

help)?, whereas the family question wording would be – “thinking about how your (family member) 

appeared physically right after your surgery – what do you think that they were capable (able) to 

do first 1-2 days (with or without help)?”  Interviews were conducted by one researcher (L.H-L.) 

and took place at a time convenient to the patient and/or family member, prior to discharge. Each 

interview was audio recorded. 

We obtained approval from both the hospital (REB 230-2018) and university (REH 730-

18) health research Ethics Boards. 

5.4. Analysis 

The overall analysis for a case study approach utilizes pattern matching, comparing known 

empirical evidence and predicted patterns to the study’s findings (Yin, 2014). The objectives and 

design of the study have been based on the following propositions (predicted patterns):  

1. Immediately following hip fracture surgical repair in the older adult (>65), early mobility 

activities are limited (Davenport et al., 2015; Taraldsen et al., 2014; Taylor, Peiris, 

Kennedy, & Shields, 2016) 

2. Pre-fracture functional ability can be used to predict a patient’s outcome after hip fracture 

(M.T. Kristensen, Foss, Ekdahl, & Kehlet, 2010) 

3. Patient, family, and healthcare provider preconceived notions influence mobility 

(Stutzbach et al., 2020) 

5.4.1. Quantitative. 

Patient characteristics are described using descriptive statistics, including means and 

standard deviations. Behaviour mapping and narrative observational data are described using 

medians with a minimum to maximum range. R statistical software was utilized for activity monitor 

analysis, inclusive of data for any full days (i.e., 24 hours) of movement activities commencing the 

first day after surgery (omitting pre-operative and intra-operative movement). For each patient, 
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sedentary and upright times are described using means with a minimum to maximum range and 

standard deviations. Sit to stand transitions and steps taken are described using medians with a 

minimum to maximum range, as the data were not normally distributed. The maximum achieved 

value is highlighted across all data points. Group patterns and variations between pre-fracture 

functional status and cognitive status are reported. 

5.4.2. Qualitative. 

Patient and healthcare provider interviews were transcribed verbatim using Nvivo® 

transcription software, then checked for accuracy by the primary author. The interview narratives 

were analyzed line-by-line; firstly, the healthcare provider narratives, followed by the patient and 

family member narratives. The patient and family narratives were not separated by cognitive status 

nor by participant (i.e., we did not further divide the participants into sub-groups for analysis). We 

followed the thematic analysis approach to identify patterns across the dataset. Transcripts were 

read through several times (L.H-L.) to obtain a sense of the whole. L.H-L., V.D., and C.D. met to 

conduct line-by-line review of three healthcare provider transcripts to discuss the coding strategy 

and generate initial codes related to the study objectives. Each significant segment of the text 

received a conceptual code to classify and organize the information utilizing Nvivo® software. 

Coding was conducted via an inductive approach to identify themes and sub-themes. A codebook 

with definitions of themes and subthemes was generated, including theme name, the number of 

references, and sample quotes. The codebooks for healthcare providers and patient participants 

were then reviewed and compared for similarity amongst themes and identification of any new 

themes or subthemes.  

In a convergent mixed methods design, after quantitative and qualitative data are collected, 

the data were first analyzed separately, followed by a side by side comparison of results to assess 

if the findings confirm or disconfirm each other (Creswell, 2014). Finally, the data merge and the 

results are presented together as a joint display (Creswell, 2014).  
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5.5. Results 

5.5.1. Recruitment. 

5.5.1.1. Main case - healthcare providers. 

The first author conducted individual face-to-face semi-structured interviews with 

consenting health care providers from May through to June 2019. There were ten individual health 

care provider interviews: two physiotherapists, two occupational therapists, one 

physiotherapy/occupational therapy assistant, and five registered nurses.  

5.5.1.2. Embedded cases – patients. 

Utilizing a convenience sampling approach, we consecutively screened 118 adults over 65 

years of age admitted to the hospital secondary to a fragility hip fracture from November 2018 

through to June 2019 (refer to Flow diagram). Sixty-three patients were found to be eligible and 

approached for consent. Thirty-eight patients declined - reasons for not participating included 

fatigue, participation in another study, and presence of a language barrier.  

Figure 9: Mixed methods flow diagram 

 

Exclusion criteria (n=58):
traumatic / non-fragility (n=23)
non-operative (n=9)
over 48 h from fracture (n=11)
unable to walk independently (n=14)

Screened for eligibility (n=118)

Approached for consent (n=55)
No cognitive impairment n=32 (58%)
Cognitive impairment n=23 (42%)

Consented (n=25)
No cognitive impairment n=17 (68%)
Cognitive impairment n=8 (32%)

Excluded (n=6)
Not admitted to unit of study

Final analysis (n=19)
No cognitive impairment n=13 (68%)
Cognitive impairment n=6 (32%)

Declined (n=30):
No reason provided (n=6)
Fatigue (n=5)
Participated in another study (n=5)
Language barrier (n=4)
Family declined (n=6)
Family not available (n=4)

Not approached (n=5)
Surgery less than 24h from admission
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Twenty-five patient-participants consented to participate in the study. As the research 

focuses on one postoperative unit, patients that were transferred to another unit after surgery were 

excluded (n=6), leaving 19 patients for inclusion in the final analysis, of whom six were identified 

to have cognitive impairment. The percentage of participants with cognitive impairment is 

representative of cognitive impairment prevalence in patients approached for consent. There was a 

total of eighteen patient participant interviews: thirteen with patients only, three with family 

members, and two with both the patient and family member.  

5.5.2. Demographics 

5.5.2.1. Main Case - healthcare providers 

Healthcare providers had all worked on the unit for over five years, except for one therapist 

(one year). The nursing staff within the unit consisted of registered nurses (no registered practical 

nurses). Six of the ten (60%) healthcare providers were female. We did not obtain in-depth 

demographic information about the healthcare providers. 

5.5.2.2. Embedded cases – patients. 

Patient participants ranged in age from 66 to 100 years, with an average age of 83.2 years 

(SD 10.5). Fourteen (74%) participants were female. Fourteen (74%) participants lived in the 

community in an apartment/condominium or multi-story home. There were six patients (32%) with 

a cognitive impairment (two mild, four severe). In our cohort, cognitive impairment was associated 

with a low pre-fracture functional mobility; five of the seven (72%) patients with a low pre-fracture 

functional mobility also had a cognitive impairment. In the high pre-fracture functional group, there 

was one patient with mild cognitive impairment (MMSE 21).  

The mean length of stay (LOS) for the cohort was 11.4 days (SD=12.3). There was a 

significant difference (p=.0007) between the mean LOS in those with a high pre-fracture functional 

mobility of 4.9 days (SD=2.4), compared to the low group with a LOS of 22.5 (SD=14.7). 
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5.5.3. Activities and perceptions. 

5.5.3.1 Mobility related activity. 

We obtained complete activity monitor data from eighteen participants (refer to Figure 10: 

Activity monitor data). The mean length of activity monitor wear time was 3.78 days (SD 1.08). 

The activity monitor data demonstrates a high mean daily sedentary time of 23.18 h, ranging from 

17.9 to 24 h (SD 1.54). The median maximum upright time (standing, walking) was 24 min (Range 

0.5 – 625), and the median number of maximum steps taken was 30 (Range 0 - 3,762). 

Physiotherapy documentation was also reviewed to obtain a reported distance walked; the median 

maximum reported distance over the duration of stay was 12.5 m (Range 0 – 150 m). 
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Figure 10: Activity Monitor Data 

 



 

91 

 

5.5.3.2 Perceptions. 

The qualitative interview analysis identified two main categories across all participants. 

The first category includes factors which are external to the patient, represented by two base 

themes: environment factors and healthcare provider perceptions.  The healthcare provider theme 

had several sub-themes, ideal practice goals, attitudes and beliefs, prioritization of tasks, and 

perceptions of patient reactions to early mobility. The second category was identified as factors 

unique to each individual, represented by two base themes: psychological and physiological factors. 

The psychological theme was broken down into four sub-themes: fears (falling, re-injury, pain), 

sense of loss, trust in healthcare providers, and motivations. The physiological theme had two sub-

themes: medical unpredictability and need for rest. 

5.5.3.3 Factors associated with influencing participation in early 

mobility activities after surgery. 

 We subsequently analyzed the quantitative and observational data alongside the qualitative 

themes. Sedentary times were notably high across all participants. The activity monitor data were 

stratified according to the pre-fracture functional ability as empirical evidence previously identified 

this is a factor that predicts outcomes (Figures 11 and 12). In addition to pre-fracture function, we 

identified four other areas which have the potential to influence mobility: cognitive status, medical 

unpredictability (deferral of activities), healthcare provider attitudes and behaviours, and patient 

perceptions. 

5.5.3.4. Pre-fracture function and post-surgical activity levels.  

Although there was a tendency for patients with high pre-fracture function (high NMS) 

(n=12) to spend somewhat less time in sedentary behaviours (M=22.9 h, SD =1.87) than patients 

with low pre-fracture function (low NMS) (n=6) (M=23.7 h, SD 0.50), these values were not 

significantly different (p=.16). However, there was a significant difference in the maximum 

reported daily walking distances between these two groups; 36.5 m for the high NMS group, 

compared to 5 m for the low NMS group (p=.04) (Figures 11 and 12).  



 

92 

 

Five (42%) patients in the high NMS group walked to some degree on post-op day one, 

with one patient (Patient 6) walking 120 metres. Eight of the twelve patients (67%) within this 

group achieved their maximum activity levels on postoperative day two.  

In the low NMS group (Figure 12) five of the seven patients (72%) also had cognitive 

impairment; and all four of the patient participants with a severe cognitive impairment were in this 

group. The maximum achieved activity was 10 m, and not achieved until postoperative day five. 

Non-activity days were also more prevalent in this group: either as a result of a healthcare provider 

deciding to defer the activity that day, or from a patient’s choosing to not participate or unable to 

participate.  
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Figure 11: High pre-fracture functional ability group: observed mobility activity and 

interview data joint display 

 

Patient interview 
narratives in this group 
included: 
 
“I’ve got to do it because 
my daughter can’t; I 
have the shopping, and 
washing, and housework 
and stuff” (Patient 20) 
 
“the second day was a 
challenging day, .. the 
two CT scans and the 
echo…. (Patient 11 
Family) 
“Whatever I was doing, I 
was doing because it was 
supposed to help me….I 
think the pain has been 
well controlled, I really 
do” (Patient 11) 
 
“I think my brain was 
attuned to what I could 
and couldn’t 
do….whatever my 
actions were, it would 
hurt” (Patient 8) 
 
“I felt more comfortable 
if I knew what they were 
going to do.. I was 
agreeable to participating 
in everything…” (Patient 
22) 
 
“She looked totally 
wiped out.. she had no 
energy.. I think she was 
overwhelmed” (Patient 
7’s Family) 
 

Study 
No. 

Sex, 
Age 

MMSE 
score 

Max Activity 
POD 1 

Max Activity 
POD 2 

Max Activity 
POD 3 

Max Activity 
POD 4 

Max Activity 
POD 5 

LOS 

25 F, 83 
No CI 
(26) 

Deferred 5 m  Discharged --- --- 4.9 

15 F, 72 
No CI 
(27) 

5 m 30 m Discharged --- --- 7.0 

19 F, 84 
No CI 
(28) 

Deferred EOB 
Mech lift to 

chair 
5 m Off unit 7.0 

22 M, 92 
No CI 
(28) 

steps to chair Deferred  Pivot to chair 10 m Pivot to chair 3.8 

20 F, 88 No CI 
(29) 

Stand 40 m 40 m Discharged --- 3.6 

23 F, 69 No CI 
(29) 

5 m  40 m Discharged --- --- 11.7 

10 F, 66 No CI 
(30) 

10 m 30 m Discharged --- --- 24.6 

7 F, 91 Mild CI 
(22) 

EOB steps to chair Pivot to chair Pivot to chair Discharged 35.0 

8 M, 90 
No CI 
(27) 5 m 40 m 25 m 10 m 10 m 12.9 

11 F, 93 
No CI 
(29) steps to chair Pivot to chair 3 steps 5 m 15 m 18.7 

4 F, 74 
No CI 
(28) steps to chair 70 m 10 m Discharged --- 48.3 

6 M, 66 
No CI 
(30) 120 m 150 m Stairs / hallway Discharged --- 6.6 

 

 
Postoperative day (POD); Cognitive Impairment (CI); Edge of bed (EOB); New Mobility Score (NMS); Mini-Mental State Examination (MMSE) 
 

Max achieved
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Figure 12: Low pre-fracture functional ability group: observed mobility activity and 

interview data joint display 

 

Patient interview 
narratives in this group 
included: 
 
“she had complications 
post surgery… so she 
lost a day there” (Patient 
9’s Family) and “they 
are trying to get her 
sleep pattern.... more 
awake during the day, 
she has a zoned-out type 
of delirium” 
“when I found out about 
the medical issues I have 
been spending more 
time in bed (Patient 14) 
 
“no, no, no.. I feel more 
comfortable in bed, and 
no, I wouldn’t want to 
go” (when asked about 
getting up to chair) 
(Patient 12) 
 
“they gave her a blood 
transfusion… she 
appeared just really 
unwell” and “she seems 
to have some challenges 
trusting and that’s 
fear….she doesn’t know 
where she’s going” 
(Patient 16’s Family) 
 

Study 
No. 

Sex, 
Age 

MMSE 
score 

Max Activity 
POD 1 

Max Activity 
POD 2 

Max Activity 
POD 3 

Max Activity 
POD 4 

Max Activity 
POD 5 

LOS 

16 F, 91 
Severe 

(10) EOB Pivot to chair Refused Stand Pivot to chair 2.6 

14 M, 69 
Mild CI 

(22) Pivot to chair EOB 
Mech lift to 

chair 
Mech lift to 

chair 
Stand device 

to chair 2.7 

13 F, 86 
No CI 
 (25) 

Pivot to chair Refused Pivot to chair 5 m Refused 8.8 

9 F, 89 
Severe 

 (4) 
5 m 

Deferred     
(high HR) 

Delirium       
(no activity) 

5 m 10 m 8.8 

1 M, 93 
No CI  
(28) 

EOB 
Deferred      
(low BP) 

EOB (attempt 
stand x2) 

Stand 
Mech lift to 

chair 
3.6 

2 F, 100 Severe  
(unable) 

Stand Deferred 
(drowsy) 

Pivot to chair Stand Pivot to chair 3.2 

3 F, 85 
Severe 

(unable) Nil (agitated) Nil (agitated) Nil (agitated) 
unable to 

participate 15 m 2.9 

 

 
Postoperative day (POD); Cognitive Impairment (CI); Edge of bed (EOB); New Mobility Score (NMS); Mini-Mental State Examination (MMSE) 

 

 

  

Max achieved
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5.5.4. Cognitive status. 

Patients with a low NMS and cognitive impairment (MMSE < 24) were less likely to 

achieve mobility within the first five days (Figure 12). On the first day after surgery, most patients 

with cognitive impairment were at the edge of bed, standing, or walked within the room. During 

the following two days, these patients were more likely to be deferred secondary to medical issues 

or onset of delirium, many did not achieve their maximum levels of activity until day four or five. 

By the fifth day postoperatively, only two of the four patients with a severe cognitive impairment 

(Patients 3, 9) had walked. In the interviews, staff articulated that a multi-disciplinary approach 

was often required to mobilize this population "I think if someone has cognitive impairment, I just 

wouldn't mobilize them on my own" (RN1). Cognitive impairment was not always perceived to be 

a barrier by healthcare providers. Patient 9, a 90-year-old female with a severe level of cognitive 

impairment, was able to ambulate 5 m on the first day after surgery. "Sometimes they just have this 

automatic – they reach for the handles, and then, it's more of an automatic thing" (PTA). 

5.5.5. Medical unpredictability. 

A patient's medical status was found to influence a healthcare providers' decision to 

facilitate mobility. Healthcare providers stated "we have to focus more on acute illness first" (RN2) 

and often deferred mobility activities if they felt a patient was too medically well or unsafe for 

transfer: "Safety wise . . . . just looking for a red flag" (PT1). In our study, six (32%) patients' 

activities were deferred over the first two days - three patients (16%) deferred on the first day, and 

an additional five patients (27%) on the second day due to varying acute medical conditions 

(Figures 11, 12). On the first day, two patients were deferred in the high NMS group, secondary to 

an electrolyte imbalance and severe pain. There was one deferral in the low NMS group secondary 

to severe agitation. On the second day, one deferral occurred in the high NMS group for a blood 

transfusion. In the low NMS group, deferrals were secondary to an increased heart rate, drowsiness, 

low blood pressure, and agitation. 
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Patients were reluctant to participate if the fall was precipitated by an underlying medical 

condition – Patient 19 shared "“I felt so weak, I had this vertigo for two or three days before I came 

in, …so I was still suffering from that”, requesting activities be deferred until her symptoms 

improved.  

5.5.6. Healthcare providers attitudes and behaviours. 

All healthcare providers were aware of the hospital-based policies to promote early 

mobilization in fracture population - “we look beyond the hip fracture pathway; we also have the 

other senior friendly standards” (OT1). If staff were unable to implement their full plan for 

mobility, they articulated that they would compromise with an alternative to promote some activity 

and upright time; “….if they’re too ill to actually engage… they can still be [lifted with mechanical 

lift] up to chair” (PT2). This attitude was reflected in the HCP care behaviours for Patients 1, 14, 

and 19, who were mechanically assisted to chair as they were unable to stand or pivot themselves 

(Figures 11 and 12). Similarly, healthcare providers articulated that they do expect a greater level 

of tolerance in those who are younger and/or have a higher pre-fracture functional ability. “If 

they’re mobile pre-op then the chance of getting them mobilized post-op is definitely higher . . . . I 

would expect better results in those who are more active pre-op” (RN3).  

5.5.7. Perceptions of early mobility. 

Many patients articulated that a hip fracture was a “serious injury” (Patient 22), and it 

would “take weeks to start feeling semi-normal” (Patient 25) and “will take longer than that to 

really get back” (Patient 23). They did not expect to be mobile in the first few days – “it would be 

a few days before I could do anything” (Patient 20). Patients reported that they felt the timing and 

duration of mobility activities was up to the healthcare providers, even if they felt they would have 

been able to tolerate more. As an example, Patient 4 stated “I thought I probably could have done 

more, but I didn’t know how much I should do, I left it to them”, she had a documented distance of 
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70 m on POD 2 with physiotherapy, but only 10 m the following day as she ambulated with nursing 

(Figure 10). 

Healthcare providers and patient participants both reported that a fear of falling, fear of 

pain, or fear of reinjury were potential factors having an impact on the ability to participate: “. . . 

.pain control is the number one issue but then there’s anxiety on top of that – sometimes they are 

just afraid to move” (PT2). Patient 25 shared “I was really sweating bullets…. I was in pain and 

nothing was moving and I was scared of damaging it”. She was only able to ambulate 5 m on her 

second day, with her activity monitor reporting 72 steps taken (Figure 10). 

Some patients reported how experiencing a fall and fracture has impacted their future; 

specifically, some patients talked about experiencing a sense of loss – a potential loss of ability, or 

change in pre-fracture functional mobility; for example Patient 7 stated “I couldn’t do anything, 

you would sit and think of all the things you couldn’t do anymore; I will never not be 

‘overwhelmed’ at what has happened. I can see myself laying on that floor… I won’t forget that 

easily.” This sense of being overwhelmed may have impacted her ability to mobilize; her activity 

monitor demonstrated a maximum of 20 steps (Figure 10). Conversely, patient participants often 

discussed the need to resume ‘normal’ life and find reasons to motivate or push themselves for 

quick recovery; sometimes these motivators were identified as ongoing responsibilities: Patient 8 

stated “my main thinking is how can I manage my own problems and help my wife at the same 

time, that is my main concern.” Patient 25 was an early ambulator, she articulated that “I have to 

get back to being active very fast. I've got an unwell husband at home.”  

5.6. Discussion 

This study utilized an embedded case study design to represent a postoperative unit as the 

main case and older adults recovering from hip fracture as embedded cases. Collection of 

quantitative data with activity monitors and concurrent qualitative interviews with patients, family 

members, and healthcare providers allowed for a comprehensive portrayal of the phenomenon of 
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interest. The subsequent convergent analysis of all data identified locally relevant factors that 

influence mobility activities. To our knowledge, this is the first study that examines both the 

patients and their environment (inclusive of healthcare providers, physical environment, and health 

care processes) to identify factors influencing participation in early mobility post-fracture.   

Returning to the propositions, the first proposition is an acknowledgement of previous 

findings in the literature that early mobility activities are limited immediately following hip fracture 

surgical repair in older adults (>65) (Davenport et al., 2015; Taraldsen et al., 2014; Taylor et al., 

2016). In alignment with this evidence, our patient sample was observed to have a very high 

sedentary time (lying or sitting), with a mean of 23.8 h in bed. Except for one patient, a very small 

number of steps were taken during the acute care stay. The potential explanation for this limited 

activity within the hospital setting proved to be multi-layered and complex, influenced by several 

factors: specifically, pre-fracture functional status, cognitive status, perceived health status, 

healthcare provider attitudes and beliefs, and patient perceptions.  

The second proposition highlighted that a patient’s pre-fracture functional ability can be 

used to predict patient outcomes after hip fracture (M.T. Kristensen et al., 2010). When the patient 

data were stratified by pre-fracture functional ability, mobility patterns became evident. In our 

cohort, those with a high pre-fracture functional ability were able to engage more consistently in 

higher intensity activities. Healthcare providers also identified a belief that pre-fracture functional 

ability is an influencing factor in the interviews - staff members articulated that if they were 

independently mobile pre-operatively that “chances of them getting mobilized post-op are 

definitely higher.” Most of the patients with a higher pre-fracture functional ability achieved their 

maximum activities sooner – often by the second postoperative day, compared to the fourth 

postoperative day in patients with a low pre-fracture functional ability. Similarly, the activities were 

more intense, for example, walking out of the room occurred frequently in this group. The high 

pre-fracture functional group was also discharged to rehabilitation significantly faster. Pre-fracture 
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functional ability has been previously identified as a predictor of ability to regain mobility while in 

hospital by several studies (M.T. Kristensen et al., 2010). Education and encouragement for patients 

with a high pre-fracture functional ability may be all that is required in this population, as evidence 

demonstrates this group is more likely to reach their baseline functional goals. 

Conversely, the literature has identified those with a low pre-fracture functional ability are 

at highest risk of not regaining basic mobility and are at risk of institutionalization (M.T. Kristensen 

et al., 2010). The reasons for this are likely complex, but one influencing factor we identified was 

cognition. Most of our cohort with a low pre-fracture functional ability also had cognitive 

impairment. There are a number of gait changes in those who have cognitive impairment (CI), 

which places them at a substantially higher risk of sustaining a hip fracture than those who are 

cognitively intact (Cohen & Verghese, 2019; Friedman, Menzies, Bukata, Mendelson, & Kates, 

2010; Zhang et al., 2019). After a physiological stressor, such as a fall or a surgical procedure, older 

adults with underlying cognitive frailty are more likely to develop cognitive complications such as 

delirium (Friedman et al., 2010; Newman, Stygall, Hirani, Shaefi, & Maze, 2007). Studies have 

demonstrated that patients with lower cognitive function are at higher risk for poorer functional 

outcomes (Bliemel et al., 2015; Morandi et al., 2014), are less frequently transferred to 

rehabilitation clinics (Bliemel et al., 2015), and are more likely to become institutionalized (Luppa, 

Luck, Brähler, König, & Riedel-Heller, 2008; Seematter-Bagnoud, Frascarolo, & Büla, 2018). 

Additionally, the presence of a cognitive impairment has been identified as a potential factor that 

deters patients from participating in early mobility activities. Previous research has identified that 

memory problems, poor insight, and loss of purposeful movements have been a barrier to engaging 

this sub-population in activities (McGilton et al., 2016).  Patients with a  low pre-fracture functional 

ability, especially those with cognitive impairment, would benefit from specialized care from a 

provider aware of issues in this sub-population (Health Quality Ontario, 2017). To date, there is no 

evidence to direct the content, duration and frequency of physiotherapy treatment, or the optimal 
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approach to mobility for the interdisciplinary team in patients with low pre-fracture functional 

status, indicating a need for future research (Mundi, Chaudhry, & Bhandari, 2014).   

The last proposition recognizes that healthcare provider and patient and family 

preconceived notions influence mobility (Stutzbach et al., 2020). One significant notion held by 

healthcare providers was the belief that they need to “focus more on acute illness first”, 

subsequently deferring mobility activities until medical stability could be achieved. In the first two 

postoperative days, six (32%) of our study patients had their mobility deferred; making this a 

potential area for behaviour change interventions. Safety concerns about patients engaging in early 

mobility are not uncommon, in a critical care study, nurses identified that patient safety concerns 

such as hemodynamic instability, orthostatic hypotension and fear of falling or injury represented 

the most significant barrier to mobilization (Stiller, 2007). Kimmel, Liew, Sayer, and Holland 

(2016) demonstrated that an intensive physiotherapy program for hip fractures is safe and can 

reduce length of stay. For those who are more acutely ill, data from critical care studies that identify 

mobilization activities can be safe and feasible in more acutely ill critical care patients, with a 

relatively small number of adverse events reported (<1%) (Bailey et al., 2007).  

A healthcare providers’ notion about expectations for recovery can also influence a 

patients’ mobility activities. Healthcare providers shared that the system is ‘discharge backward.’ 

Healthcare providers prioritize their assessments to expedite the completion of discharge 

rehabilitation applications, enabling a timely discharge to a rehabilitation setting for those who can 

participate in early mobility activities. This was demonstrated in our cohort - patients who 

ambulated the first day (high NMS) were more likely to be discharged within five days. Patients 

who have longer lengths of stay and no longer on the expedited care pathway are lower on a 

therapist provider’s priority.  

There is the belief from therapists that ongoing mobility will continue once initial 

assessments and treatment plans have been formulated. For all patients, therapists shared that once 



 

101 

 

a mobility plan has been set out, it is an expectation that the nursing team and therapist assistant 

then carry out the mobility plan, which may not include intensity or frequency in progression of 

activities. However, nurses articulated their primary goal is to get a patient up to a chair once daily 

– a low intensity activity. The lack of mobility activity progression may subtly communicate to 

patients that sitting in a chair is an adequate activity for recovery. 

An increased risk of poor outcomes occurs by compounding multiple factors, such as a 

patient with low pre-fracture functional mobility, cognitive impairment, and a healthcare provider’s 

beliefs and systemic expectations. This population is more likely to experience subsequent 

prolonged periods of bedrest, placing them at increased risk of institutionalization secondary to 

functional decline (Callahan et al., 2002). Ultimately, this is the patient population that should be 

the target of any future research and intervention implementation. 

Similar to healthcare provider notions – a patient’s preconceived notion influences their 

participation in mobility activities. Our study has identified the ‘mismatch’ of recovery 

expectations; patients explained the need for ample rest to avoid physical exhaustion, whereas 

healthcare providers considered active mobilization as a key strategy to expedite recovery. Brown, 

Williams, Woodby, Davis, and Allman (2007) also identified that patients often assume bedrest 

during hospitalization is a necessity. Several patients within our cohort expressed that they “need 

time to recover” and were not expecting to ambulate so quickly after surgery. Many patients 

believed that it would take a longer time to recover as they were older, inferring that rest would be 

required, given their age. An alternative explanation of those who were able to do more is the 

concept of “I left it to them” in which patients expressed that they felt they could have done more, 

but they were trusting that the health care providers knew what their personal limitations were, and 

what they were supposed to achieve to transition to a rehabilitation facility. How each healthcare 

provider bridges this gap between expectations is the challenge and opportunity for future 

interventions.   
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Lastly, patients expressed that it is not only physical capability, but psychological readiness 

that may be a barrier. Several patients articulated that they were afraid they would ‘break 

something’ or that they were afraid of incurring pain. Previous studies have reported similar 

findings (Brown et al., 2007; Munter, Clemmesen, Foss, Palm, & Kristensen, 2018). A priority for 

engagement in mobility after surgery is a pain management approach that is communicated clearly 

to patients and healthcare providers.  

5.7. Limitations 

We recognize that a limitation is within the scope of the study; we intended the study to 

closely examine practices of one unit, the findings may not be generalizable to all. However, our 

activity monitor data are in keeping with previous published studies (Kronborg et al., 2016; Taylor 

et al., 2016). A limitation of the ActivPAL® monitor is the limited ability to accurately detect steps 

taken at a slower walking speed (rate slower than 0.45m.sˉ¹) (Kanoun, 2009). The walking speed 

limitation may be relevant to this older adult population recovering after surgery, and so we also 

collected observational data via behaviour mapping and a review of therapists’ narrative within the 

chart. 

In those with a cognitive impairment, timely contact with substitute decision makers 

proved to be a challenge; there were seven eligible patients that we could not approach for informed 

consent as we were unable to reach their family members. However, we demonstrate that our 

numbers of participation in those with cognitive impairment was likely representative of the 

presenting population. As we were trying to be inclusive of those with cognitive impairment, 

interviews with family members and their perceptions of early mobility may not be accurate to the 

patient experience.  

5.8. Conclusion 

In conclusion, we found that there are high sedentary times after surgical repair for fragility 

hip fracture. We have identified in-hospital contextual factors which are important considerations 
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for facilitation of early mobility by healthcare providers and participation by patients. To address 

the mismatch of expectations between patients and providers, hospitals may consider additional 

opportunities for integration of patient education about expectations for mobility after surgery. 

There is a need to recognize and act upon the risk of poor outcomes in the sub-population of hip 

fractures that present with multiple risk factors (low pre-fracture function and cognitive 

impairment, and medical unpredictability). Integration of documentation of a patient’s pre-fracture 

functional status and identification of cognitive impairment on admission can potentially lead to 

enhanced postoperative care that encourages greater mobility in this population. As stated, there 

are no studies that examine differing treatments to maintain baseline functional status in those with 

a lower pre-functional ability or cognitive impairment. Given the lack of data available for 

perioperative care in the subpopulation of patients with hip fracture and cognitive impairment, this 

is an essential area for future research to improve their outcomes. 
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Fit of Manuscript 3 within the thesis 

Manuscript 3 represents an in-depth presentation and discussion of the qualitative findings of the 

embedded case study. The manuscript's focus was to highlight potential barriers and enablers to 

early mobility after hip fracture surgery from the perspectives of healthcare providers, patients, and 

in some cases, family members.  
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6.1. Abstract 

6.1.1. Purpose 

After a fragility hip fracture, literature has shown that older adults have minimal 

participation in early mobility activities. Prolonged bed rest places this population at risk of 

increased mortality and morbidity. This study examines the patient experiences and healthcare 

provider perspectives of barriers and facilitators to participation in early mobility activities after 

fragility hip fracture surgery. 

6.1.2. Materials and methods 

As part of a larger mixed-methods study, semi-structured interviews were conducted with 

older adults recovering from a fragility hip fracture and their healthcare providers. An interpretive 

description approach was utilized to analyze the narratives.   

6.1.3. Results 

In an acute care hospital setting, we interviewed 23 patients and family members and 10 

healthcare providers. The narratives were divided into two broad categories: factors external to the 

patient (unit culture, healthcare provider team, environment) and individual factors (psychological 

and physical factors). 

6.1.4. Conclusions 

This study highlights the complex multi-level factors that may influence an older adult’s 

participation in early mobility activities after a fragility hip fracture, affected by external factors as 

well as those internal and unique to each patient. Healthcare providers shared awareness of 

recommendations and demonstrated knowledge of actions that would be optimal for care. Patients 

expressed hesitancy to participate secondary to several reasons that were individual to the patient. 

These factors should be considered when developing future interventions to enhance mobility in 

this population. 

6.1.5. Keywords   

Fragility hip fracture, interpretive description, qualitative 
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6.2. Background 

Several studies have demonstrated that, on average, an older adults’ participation in 

mobility activities after a hip fracture while still in an acute care hospital setting is minimal. 

Research has reported that the time spent in low-intensity or sedentary activities, such as bed rest 

or sitting in a chair, have been reported on average to be 23 hours per day, with minimal steps taken 

(Davenport et al., 2015; Kronborg, Bandholm, Palm, Kehlet, & Kristensen, 2016; Taylor, Peiris, 

Kennedy, & Shields, 2016). These prolonged periods of bed rest place an older adult at risk of 

functional decline. In-hospital functional decline is reported to be the most predictable and 

preventable cause of loss of independent ambulation (Callahan, Thomas, Goldhirsch, & Leipzig, 

2002). As research has demonstrated that this older adult population is mainly sedentary, they have 

a high risk of in-hospital functional decline; after a fragility hip fracture, up to 60% of these patients 

are unable to regain their pre-fracture level of mobility (Eastwood et al., 2002; Penrod et al., 2007).  

As a response to the risk of functional decline, national and international guidelines 

recommend several acute care interventions, one of which is early mobility (within 24 hours) after 

surgery (Bone and Joint Decade Canada, 2011; National Institute of Health and Care Evidence 

(NICE), 2017; Scottish Intercollegiate Guidelines Network (SIGN), 2009). Participation in early 

mobility activities can reduce the risk of postoperative complications and decrease the overall 

length of hospital stay (Hoenig, Rubenstein, Sloane, Horner, & Kahn, 1997; Kenyon-Smith, 

Nguyen, Oberai, & Jarsma, 2019; National Institute of Health and Care Evidence (NICE), 2017). 

Older adults who are more physically active in rehabilitation sessions experience better functional 

outcomes than those less active (Talkowski, Lenzel, Munin, Harrison, & Brach, 2009); hence, 

engaging in activity has been recognized as an essential aspect of functional recovery. Despite best 

practice recommendations for in-hospital mobility over the last decade, this patient population 

continues to be primarily sedentary most of the time (or exhibit high levels of physical inactivity).  
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Previous studies have identified certain patient-specific factors that contribute to mobility 

hesitancy after a hip fracture. Bruun-Olsen, Bergland, and Heiberg (2018) explored patient 

perceptions of the recovery process four months after hospitalization. This study found that 

immediately after surgery, study participants reported feelings of vulnerability, becoming passive 

recipients of care, and experiencing feelings of depression. Gesar, Hommel, Hedin, and Baath 

(2017) interviewed older adults hospitalized for a hip fracture to explore patient views on their 

ability to regain pre-fracture functioning. Within the Bruun-Olsen et al. (2018) study, patients 

talked about the need to conform to hospital routines, felt that they became passive, and felt insecure 

about their future abilities. While these studies conclude that actions undertaken in a hospital 

influence mobility efforts, it remains unclear what hospital-based factors are viewed as barriers or 

facilitators to participation in activities. Studies in this population have historically excluded older 

adults with cognitive impairment, a condition affecting up to 60% of hip fracture patients 

(McGilton et al., 2013). By excluding this population, we risk the ability to understand how a 

patient’s cognition may potentially impede or facilitate their ability to participate in mobility 

activities. There have been no studies to date that explore the hospital-based contextual factors 

influencing mobility activities. 

To generate meaningful interventions to improve mobility, we need to understand the 

locally specific contextual factors that influence activity facilitation and patient participation. The 

purpose of this study was to a) develop an understanding of early mobility among older adults who 

were recovering from hip fracture surgery in acute care and to b) identify barriers and facilitators 

that are perceived to influence actions by healthcare providers and patient participation.  

6.3. Materials and methods 

6.3.1. Study design. 

As part of a larger mixed-method embedded case study that explored early mobility 

activities after surgery, we conducted semi-structured interviews with health care providers and 
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patient/family participants. The qualitative approach selected was interpretive description; an 

inductive approach designed to develop an understanding of situations that occur in the context of 

clinical practices (Thorne, Reimer Kirkham, & O'Flynn-Magee, 2004). This approach 

acknowledges a contextual nature to experiences (Thorne et al., 2004). Essentially, no two 

experiences are alike, as the situational context influences a person’s behaviours and actions. The 

interpretive description approach allows the researcher to discover associations, relationships and 

patterns within a context and link them together to understand the issues related to practice. The 

researcher must strive to include main groupings or conditions of individuals that contribute to the 

study's objective to allow for a true interpretation of the data. The result is a conceptual description 

of patterns and commonalities which are believed to characterize the phenomenon while accounting 

for individual variations (Thorne et al., 2004). Our study sought to understand the unit's contextual 

influences on an older adult’s participation in mobility activities. We did this by listening to 

healthcare providers, patients, and their families' perceptions to learn about early mobility activities 

after hip fracture surgery.  

Ethical approval was obtained from both the hospital Research Ethics Board and the local 

University Research Ethics Board. 

6.3.2. Setting. 

We conducted this study at a large tertiary care centre in Toronto, Ontario, where an 

average of 200 fragility hip fracture repairs are performed per year (GTA Rehab Network, 2018). 

This study was designed to examine the early mobility practices in the postoperative unit where 

most older adults recover after their hip fracture surgery. In 2011, the unit of study implemented a 

series of hip fracture care recommendations from the Bone & Joint Model for Hip Fracture Care & 

Toolkit (Bone and Joint Canada, 2011). The Toolkit integrates evidence from international 

guidelines and provided recommendations to standardize postoperative hip fracture care across 

Canada. The unit’s implementation strategies included the utilization of pre-printed perioperative 
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order sets, interdisciplinary use of hip fracture care pathways, and patient educational posters and 

booklets. 

6.3.3. Participants and Recruitment. 

We utilized a convenience sampling approach to recruit healthcare providers (HCP) for 

interviews. On the unit of study, an interdisciplinary team of health professionals - physiotherapists, 

occupational therapists, therapy assistants, and registered nurses - are directly involved in 

mobilizing patients and familiar with the study population.  

The unit employs two physiotherapists, two occupational therapists, and one occupational 

therapy/physiotherapy assistant that works with both therapy teams. We invited all therapists that 

worked on the unit to participate in the interviews. We asked nurses to participate in interviews 

through daily nursing rounds and study posters around the unit.  

For patient participants, we utilized a convenience sampling approach (i.e., older adults 

experiencing hip fracture and admitted to one postoperative unit, and participation in the larger 

study). An a priori recruitment goal was to include patients from all levels of pre-fracture 

functioning (i.e., those with high and low pre-fracture functional ability) and differing levels of 

cognition (i.e., those with and without cognitive impairment). We screened 153 older adults 

admitted to the hospital secondary to a fragility hip fracture between November 2018 and June 

2019. Participants were eligible to participate in the study if they were 65 years of age or older, 

experienced a fragility hip fracture, and underwent surgical repair. We included those with 

cognitive impairment. Patients were excluded if they experienced a traumatic fracture, had a non-

operative fracture, were unable to ambulate before the fracture, or were admitted to another unit 

after surgery. The broad inclusion criteria helped to ensure that participants with differing levels of 

cognition and pre-fracture functional abilities had the opportunity to contribute their unique 

information to the study.  

Recruitment was stopped when it was deemed to be improbable that each group would 

have an equal number of participants. Sixty-three patients were found to be eligible and approached 
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for consent, thirty-eight patients declined - reasons for not participating included fatigue, 

participation in another study, and the presence of a language barrier. In those patients with 

dementia or delirium documented on their health record, we approached family members for 

consent. To assess a patient’s cognitive status, the Mini-Mental State Examination (MMSE) 

(Cockrell & Folstein, 1988) was conducted at the time of consent. With a total score of 30 points, 

25 points or higher is considered normal, 20-24 points represent mild cognitive impairment, 11–19 

represent moderate cognitive impairment, and less than 10 points represent severe cognitive 

impairment (Cockrell & Folstein, 1988). For all patient participants, family members were 

informed that they could also participate in the interview. If a patient could not participate in the 

interview secondary to cognitive impairment, a family member was asked to participate in an 

interview.   

6.3.4. Interview guides. 

The primary mixed methods study utilized the four-step systematic method as described 

by French et al. (2012). This process outlines the steps to implementing an intervention, starting 

from identifying any evidence-to-practice gaps, followed by identifying the barriers and enablers 

to behaviour change that need to be addressed before intervention implementation. Step 1, 

identifying evidence-to-practice gaps was an objective of the first study within the larger project. 

Step 2 recommends utilizing a framework to identify barriers and enablers that may influence 

implementation strategies. We utilized a behaviour change framework, the Behaviour Change 

Wheel (Atkins et al., 2017), to develop the interview questions, as outlined below. 

The healthcare provider interview questions were developed using the Theoretical 

Domains Framework (TDF) (Atkins et al., 2017). The TDF was developed to identify areas of gaps 

in knowledge or identify domains of barriers and enablers of clinician behaviours, such as beliefs 

and consequences of a clinician’s actions (French et al., 2012). The TDF has also been shown to 

provide good coverage of potential reasons for implementation problems (Atkins et al., 2017). We 
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developed the interview guide to assess healthcare providers' awareness of early mobility 

recommendations and explore their perception of their ability to adhere to recommendations.  

The patient interview questions were grounded in the Capability, Opportunity, Motivation, 

Behaviour model (COM-B) of behaviour change (Michie, van Stralen, & West, 2011). This model 

proposes that behaviour change depends on an interacting system of these three components – 

capability, opportunity, and motivation. Using this model can lead to understanding factors that 

influence mobility behaviours and potentially help identify a patient-focused intervention to 

improve these behaviours. The COM-B framework aligns with the TDF framework domains, and 

the two are often used in conjunction as a part of the Behaviour Change Wheel (Atkins et al., 2017). 

6.3.5. Semi-structured interviews. 

All semi-structured interviews were conducted face to face by the first author (L.H-L.) 

using a semi-structured interview guide at a convenient time for the participants. All participants 

were informed that the interview would inquire about early mobility activities after hip fracture 

surgery. Healthcare provider participants provided consent for the interview. To ensure privacy, 

healthcare providers met with the interviewer in a private room outside of work hours. There was 

no personal identification within the interview (e.g., no names mentioned on the recording). The 

healthcare provider interviews took an average of 45 minutes.   

For the patient participants, no other persons were present for the interview beyond the 

interviewer and participants who had consented; in some cases, this included a family member for 

those patient participants with cognitive impairment. Patient participants were interviewed in their 

hospital rooms before discharge; efforts were made to maintain privacy (i.e., patient and family 

would be the only occupants in the room when possible). The study included utilization of activity 

monitors, and the monitor results were shared with participants at the time of the interview. 

Participants were asked to comment on the activity monitor findings and subsequently elaborate on 

their experiences. This approach enabled the researcher to develop a comprehensive understanding 

of the patient experience. Patient participant interviews took an average of approximately 20 
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minutes, with termination upon completion or patient request. There was no identification disclosed 

(e.g., age, name) within the interview.  

6.4. Analysis 

All participant interviews were transcribed verbatim using NVivo® transcription software, 

then checked for accuracy by the primary author. We followed the thematic analysis approach to 

identify patterns across the dataset. Transcripts were read through several times (L.H-L.) to obtain 

a sense of the whole. L.H-L., V.D., and C.D. met to review healthcare provider transcripts and 

discuss the coding strategy and generate initial codes related to the study objectives. Each 

significant segment of the text received a conceptual code to classify and organize the information 

utilizing NVivo® software.  

Coding was conducted via an inductive approach to identify themes and sub-themes. Initial 

review of the transcripts focused on mapping the responses to the broader behaviour change 

framework domains. Upon further line-by-line review of the narratives we identified themes within 

these domains that were representative of patient and provider perspectives. The themes identified 

are believed to characterize early mobility barriers and enablers on this postoperative unit (Thorne 

et al., 2004). A codebook with definitions of themes and subthemes was generated, including theme 

name, the number of references, and sample quotes. Some quotations were coded under multiple 

themes during the process, requiring a second review for best theme allocation. Subsequent themes 

and subthemes were reviewed and revised by L.H-L. and V.D. The codebooks for healthcare 

providers and patient participants were then reviewed and compared for similarity amongst themes 

and identification of any new themes or subthemes.  

6.5. Trustworthiness 

The Consolidated criteria for Reporting Qualitative research (COREQ) checklist (Tong, 

Sainsbury, & Craig, 2007) has been followed to ensure an appropriate reporting of findings. In-

person meetings amongst the authors were used to ensure analytic rigor. Quotations from multiple 
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participants are presented to demonstrate transparency and trustworthiness to our results and 

interpretations (Tong et al., 2007). 

6.6. Research Team 

The research team included two physiotherapists (V.D., M.A.), an occupational therapist 

(C.D.) and two nurses (L.H-L., K.W.). V.D., M.A., and L.H-L. have clinical experience with 

mobility activities in an acute care setting. C.D. and K.W. have experience in qualitative study 

methodology. V.D., M.A., C.D. and K.W. hold doctoral degrees. 

6.7. Reflexivity 

The study lead, L.H-L. (female) worked within the hospital as a Nurse Practitioner. 

Historically she was involved in the implementation of best practice recommendations on the 

postoperative unit in 2011. During the study, she was not working with the unit nor directly 

involved in patient care. Several of the health care providers did know L.H-L. from her previous 

work in 2011. L.H-L. met all study participants before the interview to establish a rapport and 

ensure they were aware of study objectives. Patient participants were informed of the interviewer’s 

profession, experience with patients with fragility hip fracture, and that the study was part of her 

PhD work. As a nurse practitioner, it is acknowledged that the interviewer’s professional 

background could have impacted a participants’ willingness to talk openly about experiences. Care 

was taken to ensure the participants did not feel coerced, and they could stop the interview at any 

time. Participants were advised that the interviewer would not be involved in guiding or 

participating in any direct patient care at the time of consent. Participants were informed that the 

transcripts would be anonymized to ensure maintenance of privacy. 

6.8. Results 

Ten healthcare provider participants consented to participate in the interviews. The 

interviews were conducted with two physiotherapists, two occupational therapists, one therapist 

assistant (therapy staff are numbered and referred to as “TS”) and five registered nurses (nursing 
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staff are numbered and referred to as “RN”).  Sixty percent of the healthcare providers were female 

(6/10).  

Twenty-five patients consented to participate in the larger study. As the research focuses 

on one postoperative unit, patients transferred to another unit after surgery were excluded (n=6), 

and one family member of a patient with cognitive impairment declined to participate in an 

interview. Patient participants ranged in age from 66-100 years, with an average age of 83.2 years 

(SD 10.5); 72% were female (13/18). The group with high pre-fracture function and no cognitive 

impairment had the highest enrollment (n=11). Those with high pre-fracture function in addition to 

cognitive impairment had the lowest enrolment (n=1). Those with low pre-fracture function also 

had lower enrollment rates, no cognitive impairment (n=2) and cognitive impairment (n=4). In 

total, there were five patients (27%) with cognitive impairment (two mild, three severe as per their 

MMSE scores). 

We completed a total of 18 patient participant interviews, thirteen with only the patient, 

three with only family members, and two with both the patient and a family member present. Of 

the two patients with mild cognitive impairment, one participated with a family member who could 

prompt the patient’s recall of events and added additional information. The second participant with 

mild cognitive impairment was entirely independent before his fracture and participated in the 

interview with no family assistance; however, he terminated the interview before completion, 

reporting fatigue. Family members were interviewed in those patients with severe cognitive 

impairment, as the patients could not participate.  

We identified two categories: 1) external to the patient (base themes: environment and 

healthcare provider team) and 2) unique to the individual patient (base themes: psychological and 

physical factors). Further sub-themes were identified from these base themes.  

6.8.1. Category 1: external to the patient. 

6.8.1.1. Base theme: environmental factors. 
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Environmental factors refer to those characteristics unique to the unit that may influence 

the healthcare providers' or patients’ actions towards mobility activities. The unit was found to have 

several visual cues in place to highlight the importance of mobility. A large poster board was in the 

main hallway for patients and families, which outlines critical milestones for optimal recovery. 

Additionally, as a component of the hospital-wide ‘Senior Friendly’ initiative, laminated mobility 

posters are posted on every patient room's door. Each patient also receives an educational booklet 

upon admission to the unit after surgery. 

Within the patient chart, several strategies cue mobility. Standard postoperative order sets 

included automatic referrals to physiotherapy and outlined specific activity parameters, including 

early weight-bearing and mobility within the first 12-24 hours after surgery. Nursing 

documentation pathways incorporate standard practices, for example, blanks for documentation of 

time spent in a chair or the number of activities undertaken. HCPs acknowledged their awareness 

of the care pathway – “the pathway with the hips, … it’s routine” (TS2) and expectations within 

the institution for older adult care - “I mean we look beyond the hip fracture pathway, we also have 

the other senior-friendly standards” (TS1). 

Both healthcare providers and patients agreed that the hospital environment's space is a 

potential barrier to mobility. Many of today’s acute care hospitals are old buildings, and rooms 

traditionally accommodate two or more patients. The ability to promote mobility is directly 

impacted by the room size, equipment availability, and ability to leave the appropriate equipment 

at the patient’s bedside when necessary.  Healthcare providers reported navigating the equipment 

within the environment is a barrier; “our room is set up in a way that’s not conducive to a lot of 

mobility” (TS1). Ward rooms with three or more beds often require the rearrangement of furniture 

to mobilize a patient, inclusive of moving a bed or removing chairs to allow for the use of a walker. 

Several healthcare providers articulated that the high-wheeled walkers, a device used to help 

patients stand upright during walking, are too large to fit into the bathrooms, thereby hindering 

regular use of these walking aids into usual daily activities. The patients' ability to negotiate the 
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obstacles in the room was viewed as a safety risk by family members; “It’s awful tight in there, I 

can’t see her being able to negotiate all the furniture” (Family of Patient 6). 

6.8.1.2. Base theme: healthcare provider factors. 

Within the interview narratives, healthcare providers (HCPs) shared perceptions of their 

professional considerations that may influence a patients’ participation in mobility activities. 

6.8.1.2.1. Sub-theme: ideal practice goals. 

Mobility is recognized as being a vital intervention to prevent poor outcomes:  

“….probably the most important thing out of anything… number one and most important 

treatment that we provide post-op” (TS3).  

If staff were unable to implement their full plan for mobility, they articulated that they 

would compromise with an alternative, providing a lower intensity activity when patients did not 

tolerate ambulation; “….given different factors, I guess at least to dangle at the side of the bed to 

start, if not getting them out of bed” (TS3).  

As HCPs stressed the importance of mobility, they identified their ideal practice goals – 

“the goal is to have the patient out of bed on day one” (TS3) and “we try to get patients up minimally 

[sic] once a day and if not more” (TS5). Many HCPs articulated that incorporating mobility 

activities into their daily care is a goal – “I try to have them up by lunchtime so that they can be up 

… and then try to extend it for the minimum of two hours” (RN5). 

6.8.1.2.2. Sub-theme: attitudes and beliefs. 

A social attitude has been defined as a “behaviour pattern, anticipatory set or tendency, .. 

a conditioned response to social stimuli” (Chaiklin, 2011).  As healthcare providers articulated their 

attitudes, it helped to identify the HCP behaviour patterns for facilitating mobility activities. 

Incorporation of mobility was identified as a goal for clinicians, but the actual facilitation of 

mobility activities was dependent on individual and team behaviour patterns. As an example of an 

individual behaviour pattern, RN4 stated that her “routine for everyone” included “up in the chair 

for breakfast and back to bed after lunch.” This statement was echoed by RN2 “my habit is to get 
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them up, give them a wash and put them in a chair for a little while”. For a more complex patient 

HCPs articulated that they felt comfortable with asking their peers for assistance.  

There were also attitudes on the expected team behaviour patterns. For example, HCPs 

placed limitations on mobility activities taking place in the late afternoon or early evening, as it 

would impact the workload of the night staff. RN4 stated “we usually try to put them back to bed 

before the end of the shift because at night you have six or seven patients and days you have four 

[patients]. So it's kind of an understanding between the nurses to put them get them settled in bed”. 

RN2 stated: “At nighttime you can’t get them up. So I feel bad that I can’t get them up at night, it’s 

too much. It's just too much”. 

Lastly, a number of staff commented on their inability to implement a patient centered care 

approach. For example, nurses found it challenging when they took the time to get someone up to 

chair, and the patient or family member requested that they return to bed - “you can’t go back to 

bed, we just got you up” (RN2) and “you know you just get them out and they insist on getting 

back to bed after 15 - 20 minutes” (RN3). Nurses stated that they are often unable to assist a patient 

in a mobility activity if it was at a time that they were busy with another task. They reported finding 

it difficult to accommodate a patient’s request to get up to chair in the afternoon as their workload 

changed with new admissions to the unit. 

HCPs shared attitudes and beliefs about role identity and responsibility. The majority of 

the HCPs identified that physiotherapists are the lead role to coordinate and facilitate mobility 

activities and the plan for mobilizing – “the physios are much better at gauging. . . . they do the 

pre-gait assessment” (TS1). Nurses often rely on assessment and initial activities by 

physiotherapy - “right after surgery, I prefer that physio come first” (RN2) and “I think post op 

day one is more like the realm of the physio” (RN3). A nurse’s level of experience may alter this 

reliance - “when I was a new nurse I think I was more nervous, I felt like physio needed to be 

there. . . . but now it doesn’t even occur to me to wait for physio” (RN1). Several therapists and 

nurses articulated the importance of incorporating movement into direct care. They reported they 
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would often work together with both therapists and nursing to mobilize an early postoperative 

patient to the bathroom. 

6.8.1.2.3. Sub-theme: prioritization of tasks and mobility. 

The therapists shared that they would triage patients by assigning their timing of care based 

on a patients’ admission expected date of discharge. One therapist stated that “it’s very much 

discharge backward. . . . discharge is a priority” (TS1). Within the first two days after surgery, 

patients are assessed by several members of the interdisciplinary team and applications to 

rehabilitation are completed – “getting those applications in – it’s a flow thing” (TS3). Patients 

ready for discharge were perceived to be a higher priority for a therapists’ assessment - TS4 stated, 

“if someone’s a discharge we really try to see them first thing in the morning to clear them”.  

Conversely, patients were considered to be a lower priority if they were more complex or 

slower to progress. Therapists stated that patients “would get bumped if they’d been here a couple 

of weeks” (TS2), or if patients required two people, they would be “a bit lower on my priority” 

(TS5). Patients would also be placed as a lower priority for therapist involvement once the initial 

assessments were completed and documentation of a plan was in place. Therapist staff shared the 

expectation that nurses and the therapist assistant follow the care plan on subsequent days “once 

the rehab app [sic: application] is completed I’m not necessarily mobilizing them. . . . you would 

just continue with the plan we’ve set out for the patient” (TS1).  

6.8.1.2.4. Sub-theme: perceptions of patient reactions to early mobility. 

The HCPs expectation of early mobilization may not be congruent with a patient’s view of 

recovery. Healthcare providers articulated that “a lot of patients are shockingly surprised about the 

fact that they’ve got to get moving on the first day” (TS2). To align expectations and this element 

of ‘surprise, ' the healthcare team used various buy-in strategies to facilitate patient participation. 

These buy-in strategies varied from providing education and reassurance - “. . . . just trying to 

convince this patient that what you’re trying to do is helpful; ...you have to explain to bring them 

on board” (TS3); linking to a medical request – “...stating that your surgeon would like you to be 
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able to get up and walk …. he would like you up in the chair today and let’s see how your hip is 

moving” (TS2) to starting with small activities –  “a patient may say “Oh, that’s too long”; so we 

will plan for 30 minutes, and then you come back in 45 minutes, and they are able to tolerate it” 

(RN3). 

6.8.2. Category 2: unique to the individual patient. 

6.8.2.1 Base theme: psychological factors  

Interviewees identified barriers and enablers that may prevent or facilitate a patient’s 

participation in mobility activities. There were two main categories identified which would 

influence participation: psychological factors and physiological factors. 

6.8.2.1.1. Sub-theme: fears (falling, pain, re-injury) 

The sense of fear of moving was identified by healthcare providers as well as patients.  

Nurse 4 summed up her perception of the fear experienced by patients: 

 “I find it to be very, very difficult to mobilize them – first of all is the pain, second of all 

is the fear of rebreaking [sic] it again, or falling, of just anything going wrong. They are just 

very resistant to any type of movement”.  

These fears were perceived to be a barrier to her role in facilitating mobility, as she went 

on to say that “there’s no point to get them up anyway… you know they get scared”. A member 

from the physiotherapy team echoed these thoughts “I mean pain control is the number one issue, 

but then there’s anxiety on top of that – sometimes they are just afraid to move” (TS2). 

Patient participants shared that they experienced multiple sources of fear in their attempts 

to engage in activities, despite supervision from HCPs. Patient 25 shared, “the first time they got 

me up I was really sweating bullets.  I was scared of damaging it.. that it was going to shatter, 

I’m afraid of breaking it so I was really petrified.” Patient 19 shared that participation was a 

challenge for her “as soon as they started to get me up – it felt like I was going to fall, putting the 

weight on that leg, it hurt, and I thought I was going to fall down.” Even if they did participate 

in physiotherapy, patients were reluctant to do additional exercises due to fear of injury or pain. 
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Patient 10 stated that she held back from doing activities without staff because “I wouldn’t want 

to cause more harm and I don’t want to be in incredible pain.” Similarly, Patient 8 shared that “I 

think my brain was attuned to what I could and couldn’t do” and that he was fearful of incurring 

“excessive pain.” 

Family members mentioned the perception of the ongoing fear of falling. The family of 

Patient 7 reported that “I think that she will be more careful. I think she may be afraid of falling 

now.  She keeps saying that it was an awful day, she is reliving that day”. Patient 1, who was 

recovering from his second hip fracture, stated that he was “afraid to stand up and fall again”. 

6.8.2.1.2. Sub-theme: sense of loss. 

 Patients talked about how their future was significantly altered after having a fall and 

fracture. An emerging theme involved coping with loss and grief – as a potential loss of 

independence or change in pre-fracture functional ability; for example, Patient 7 stated, “I 

couldn’t do anything, you would sit and think of all the things you couldn’t do anymore; I will 

never not be overwhelmed at what has happened. I can see myself lying on that floor… I won’t 

forget that easily”. Similarly, Patient 19 expressed how she was now contemplating having to 

move - “I always thought I would return home.  But our house is two stories and a basement – I 

have to be able to manage stairs.  That will be the ‘iffy’ thing.” The family member of Patient 16 

shared her surprise about her mother’s contemplation of the future: “. . . .it surprised me today 

when she said “Oh I don't think I'll walk again.”  

6.8.2.1.3. Sub-theme: trust in healthcare providers. 

Patients expressed that they sought direction from healthcare providers as to the timing and 

duration of activities. Participants did not feel the need to ‘push themselves’ beyond what had been 

suggested by their providers. Patient 4 shared that “I thought I probably could have done more, but 

I didn’t know how much I should do, I left it to them.” She also commented that “I guess they 

figured that was enough for the first day.” This perception that healthcare providers innately know 
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a patient’s tolerance was echoed by other participants - “I presumed that this was the best plan and 

that I wasn’t going to rush this process too quickly” (Patient 22).  

6.8.2.1.4. Sub-theme: motivations. 

Their pre-fracture activities served as the ultimate mobility goal. Several patients who 

engaged in mobility activities talked about the need to resume their pre-fracture responsibilities - 

“I have to get back to being active very fast. I've got an unwell husband at home” (Patient 25) and 

“I have the shopping, and washing, and housework and stuff” (Patient 20). One of the male 

participants, Patient 8, stated that “I have to be able to handle it…managing my own problems and 

help my wife at the same time”.  

Other patients articulated life events or activities that they were looking forward to 

resuming – Patient 1 “told my daughter to book me for December” (referring to a trip to Florida to 

see his grandsons), and Patient 19 shared, “I am missing so many things that I can’t do, I want to 

be able to do all those things again. And I want to do things with my friends.”  

6.8.2.2. Base theme: physical factors. 

6.8.2.2.1. Sub-theme: medical unpredictability. 

Both healthcare providers and patient participants discussed medical instability as a 

determining factor for participation. After surgery, patients may develop various medical issues 

such as unstable vital signs, low hemoglobin necessitating a blood transfusion, and dehydration 

that results in ongoing intravenous therapy. Many health care providers considered deferral of 

mobility activities to be the safer option if a patient’s medical status was unpredictable. A nurse 

articulated - “we have to focus on more on acute illness first, and when that’s stabilized, I get them 

up again. I just don’t want them to have a heart attack or a seizure in a chair” (RN2). 

Patients also shared that they may be reluctant to participate if the fall's cause is an 

underlying medical condition that has persisted. As an example, Patient 19’s vertigo affected her 

ability to participate – “I felt so weak, I had this vertigo for two or three days before I came in, …so 
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I was still suffering from that”. The vertigo resulted in her requesting to defer activities until these 

symptoms improved.  

A potential barrier voiced by healthcare providers is the unpredictability when engaging 

those with cognitive impairment: “it’s their age, cognition, and what’s going on medically; just 

taking on all that information, approaching them the same way but just getting different information 

and what you do with it” (TS3). Staff articulated requiring a multi-disciplinary approach: 

“weakness and confusion and all of that can make it quite a heavy transfer… at least have two 

people because sometimes you don’t know what to expect” (TS4) and one nurse stated she would 

not attempt mobility without help - “not the first shift because I feel like I don't know them at all 

what they're going to do, I don’t know how impulsive they are” (RN2). Healthcare providers 

identified that a level of cognitive impairment may prove to be beneficial, as the educational 

element of patient ‘buy-in’ is not always required: “I would say for the most part it is an easier 

population to work with…. a recent patient had a hard time following commands, but she was able 

to slowly do what she had to do” (TS3). 

6.8.2.2.2. Sub-theme: need for rest. 

Many patients articulated that although early mobility may be an essential goal, the need 

for recovery time and bed rest is a priority. Patient 11 stated that “I don’t feel that I am getting an 

excessive amount of bed rest” and her son agreed that it was not “too much.” This sentiment of the 

need for rest was echoed by another participant’s family - “after sitting in a chair for a couple of 

hours, she got back into bed and she was tired; she needed to rest” (Family 9).  Patient 10 felt she 

could only do so much when she stated that “I would have liked to have done more, but I couldn’t.”  

Patient 22 stated that the expectation of early mobility was unreasonable given the severity 

- “to get people up on their feet within 24 hours.. no, this is a serious injury; I didn’t realize how 

serious.” Patients also shared that they felt their physical tolerance for activity would be limited as 

they did recover. Patient 23 shared “when you fall and have surgery at my age, that surgery means 
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you don’t just walk away, it takes time”. Similarly, Patient 25 stated “it’ll take weeks for me to 

start feeling semi-normal…and longer than that to really get back”. 

A nurse echoed these patient perceptions when she stated, “. . . . they kind of think of themselves 

as I’m hurt… don’t touch me, I need time to recover.” (RN4) 

6.9. Discussion  

Previous studies have demonstrated high sedentary times in older adults after surgery, 

noting that this population spends greater than 80% of their time in bed despite being ambulatory 

before their fracture (Davenport et al., 2015; Fagan, Hannaford, Liddicoat, ten Hove, & Johansen, 

2019; Kronborg et al., 2016). This study adds important insights into the factors that influence 

participation in early mobility activities and through qualitative interviews, highlight the 

complexities in initiating early mobility activities within the first few days after surgery. 

Several studies have examined the patient-related factors that affect mobility (Buecking et 

al., 2015; Hulsbaek, Larsen, & Troelsen, 2015; Marsault et al., 2020), but to date there have been 

no studies that examine how a setting’s contextual factors may contribute to a patient’s participation 

in early mobility activities. It is important to examine these contextual factors to identify and 

develop future interventions that are specific to the healthcare environment (French et al., 2012). 

This study highlights that mobilizing an older adult after surgery is a complex activity, with 

influencing factors on multiple levels – starting at the unit level, healthcare provider beliefs and 

attitudes, and patients' perceptions. 

The unit where the study took place implemented recommendations for hip fracture care 

in 2011. It is not a specialized orthopedic geriatric unit which has been described in the literature 

as an "emerging standard” (Chen & Hung, 2015). There have been several studies that compare 

specialized geriatric orthopedic units to the usual care provided on orthopedic wards, yet few of 

these studies report on early mobility as an outcome. In those who did report on mobility while in 

hospital (Deschodt, Flamaing, Haentjens, Boonen, & Milisen, 2013), functional status was not 
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significantly impacted. However, in a study by Taraldsen et al. (2014)  significantly more upright 

times and events and better lower limb function were reported in the geriatric care group, but not 

occurring until the fourth postoperative day.  

Although the geriatrician's role cannot be underestimated, it is important to recognize other 

contextual factors within these units that may lend themselves to early mobilization, with successes 

experienced likely reflective of the total effect. Common elements reported in the geriatric 

orthopedic units represent an interdisciplinary team's incorporation with a focus on the management 

of common geriatric syndromes, delirium prevention, early mobilization, and early discharge 

planning (Chen & Hung, 2015). Our study's unit has a history of implementing several of these 

strategies, for example, pre-printed order sets, automatic referrals to physiotherapy, regular 

screening for delirium, and early discharge planning. As implementation of these elements provides 

an environment promoting a certain standard of care, it would be of interest to compare units across 

hospitals with similar elements to further investigate their role in facilitating early mobility 

activities.  

Several healthcare providers and patients commented on the size of patient rooms limiting 

their ability to incorporate mobility activities into their daily activities. Although not specific to 

patients with hip fractures, research has reported similar healthcare provider statements about room 

and bathroom size as a major barrier to mobility facilitation efforts (Kirk et al., 2019). Within an 

acute care hospital room, the focus has traditionally been an enablement of in-bed patient-based 

care, leaving little to no incentive for patients to get out of bed. As acute care hospitals face future 

renovations and redesign, consideration should be given for integration of postoperative patient-

based mobility requirements, such as wider doors for mobility aids and corridor markings with 

lanes and distances marked. 

Although not specific to older adults with hip fracture, studies have been conducted that 

examine mobility in the hospitalized older adult patient, and this research has been utilized to 

interpret and describe our findings. Healthcare providers in our study emphasized that mobility is 
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the ‘most important thing’, and a priority for patients. This sentiment was echoed by staff in a study 

by Ohlosson et.al (2019)    where nurses identified that integrating physical activity into their daily 

activities is a ‘deep rooted culture’. As an ideal practice goal, our study nursing staff emphasized 

that they strive to get patients up to chair at least once daily, usually after morning care. These 

statements are in line with a study conducted by Doherty-king et. al (2014), who reported that the 

activity most occurring with nursing staff was assisting a patient to stand and transfer.  

Even though the staff articulated that mobility is important and an ideal practice goal, they 

perceive significant barriers to achieving this goal. In their narratives, staff shared that safety is of 

utmost priority in those medically unpredictable patients, often resulting in a deferral of activities.  

Critical care studies have demonstrated that it is possible to mobilize acutely ill patients with little 

risk of incurring adverse events (Bailey et al., 2007). It is essential to recognize that getting a patient 

up to a chair is still a low-level mobility activity. The perceived safety risk associated with 

undertaking mobility activities in this older adult population may not be warranted and is a potential 

area for future healthcare provider education.   

Many HCPs expressed that patients were not expecting to get up and out of bed within the 

first few days after surgery. Although this information is in posters and patient education booklets, 

patients continue to communicate surprise with postoperative mobility expectations. This mismatch 

of expectations is likely secondary to the historical association of hospitalization requiring periods 

of bed rest. Integration of more frequent and consistent education by all healthcare providers (i.e., 

surgeons, emergency department nursing staff) was recognized as a possible intervention for patient 

education and messaging about postoperative mobility. 

Previous studies have examined patient perceptions of their capacity to regain pre-fracture 

function (Gesar et al., 2017), identified what patients feel as essential for recovery (Griffiths et al., 

2015), and describe their experience of the recovery process once they have completed 

rehabilitation (Bruun-Olsen et al., 2018). To date, there have been no studies that describe barriers 

and facilitators to participating in mobility activities during their acute care stay. When examining 
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potential barriers, there are similarities between our population and older adult medical patients' 

research. For example, a study by Brown, Williams, Woodby, Davis, and Allman (2007) identified 

pain and underlying physiological symptoms (e.g. dizziness) as a limitation to participating in 

mobility activities.  Our patient population voiced similar concerns; the theme of ‘needing time to 

recover’ highlighted the patient’s perception that they physically needed to be feeling well before 

engaging in a mobility activity. Like the Brown et al. (2007) study, our participants frequently 

reported a fear of pain, yet pain management medications are part of the standard order set used by 

the physicians in our institution. It is recognized that there are many barriers to pain management 

in the older adult population, inclusive of a lack of knowledge of access to medication, reluctance 

to take medications, and increased risk of side effects. Non-opioid strategies, such as nerve blocks, 

are encouraged to be utilized when possible.  

Our patients articulated fear of re-injury and fear of falling. Interestingly, Visschedijk, 

Achterberg, van Balen, and Hertogh (2010) and Brown et al. (2016) both demonstrate that 

participation in early mobility activities can actually help to reduce fear of falling. Brown et al. 

(2016) implemented a social cognitive behavioural intervention alongside twice daily 

physiotherapy for older adult medical patients, thereby enabling them to maintain their pre-hospital 

level of function and prevent hospital-based functional decline. Staff taking the time to ask the 

patient about their fears directly and responding to the specific anxieties may be a worthwhile 

exercise to alleviate a patient’s fear of re-injury or fall. The studies above have demonstrated that 

patients respond well to reassurance and encouragement. 

It became evident through the interviews that some participants experience a sense of loss. 

Patients shared sentiments that this was the ‘life-changing event’ that they had feared would happen 

or the realization that their life may not return to what it was before the fracture. The patients shared 

that they needed time to contemplate what had happened to them. Healee, McCallin, and Jones 

(2011) found that mental health recovery models were not evident in hip fracture studies. Adopting 

a strategy to assess a patient’s mental health status immediately after the fracture may facilitate 
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timely intervention. A recommendation stemming from this finding will be to study if there is a 

benefit of mental health counselling during acute care hospitalization.  

6.10. Limitations 

We recognize that a limitation is within the scope of the study; we intended the study to 

examine practices of one unit; the findings may not be generalizable to all. A priori we identified 

four patient groups, low and high pre-fracture functional ability, and those with and without 

cognitive impairment. The largest representation within the study was those with high pre-fracture 

functional ability and no cognitive impairment.  

We were unable to verify statements made by participants as they were discharged from 

the hospital. We did not member check the interview data with healthcare providers; there is the 

limitation that our interpretation may not represent the participants’ meaning. We did attempt to 

minimize this risk with multiple reviews of the transcripts. We felt that the transcript results align 

with research clinicians' lived experience and consistent with previous literature (Doherty-King et 

al., 2014). Additionally, the use of multiple data sources (direct observation and documentation) 

was found to support statements made in interviews. 

6.11. Conclusion 

Our study has found that participating in early mobility activities after a fragility hip 

fracture is a complex and multi-layered process, affected by external factors to the patient and 

internal factors unique to each patient. Healthcare providers shared awareness of recommendations 

and demonstrated knowledge of actions that would be optimal for care. Patients expressed 

hesitancy to participate secondary to several reasons that were individual to the patient. Future 

studies are recommended that explore the benefits of early mental health counselling and the 

adoption of strategies that promote addressing a patient’s fears during the initial recovery phase 

and demonstrated knowledge of actions that would be optimal for care. Patients expressed 

hesitancy to participate secondary to several reasons that were individual to the patient. Future 
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studies are recommended that explore the benefits of early mental health counselling and the 

adoption of strategies that promote addressing a patient’s fears during the initial recovery phase.    
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Chapter 7  General discussion 

 

 The primary aim of this research was to develop an in-depth understanding of factors that 

may influence an older adult’s participation in mobility activities after experiencing a fragility hip 

fracture and while still in the acute care hospital setting. To achieve this aim, the research was 

conducted in two phases, addressing the research objectives: 1) to determine the alignment between 

clinician practice and patient mobility activities and HQO recommendations regarding early 

mobility after hip fracture repair on the selected postoperative unit, 2) to describe patient activities 

and develop an understanding of perceptions of early mobility activities by patients and healthcare 

providers and 3) to identify contextual influences impacting the ability to facilitate and participate 

in early mobility activities.  

Utilization of the four-step systematic process as described by French et al. (2012) (Table 

4) enabled a systematic way to identify evidence-to-practice gaps and understand contextual factors 

which influence an older adult’s mobility activities while in hospital after fragility hip fracture 

repair. After conducting the studies, we identified three significant findings. By following Step 1 

of the process, we were able to identify potential evidence-to-practice gaps. 

1. Compared to the HQO Quality Standards, there is an evidence-to-practice gap in the 

selected unit of study. As a positive finding, the order sets previously implemented in 

2011 were used consistently by prescribers, revealing that previous implementation 

interventions have been shown to be sustainable. When the chart review data were 

compared to the HQO Quality Standards, this study highlighted potential areas for 

change within the unit of study. The findings from the chart review indicates that the 

target of behaviour change efforts may potentially be healthcare providers, yet the 

behaviour requiring change was undetermined.  
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Phase 2 of the research followed Step 2 of the process, utilizing multiple sources of data 

and theoretical frameworks to identify potential areas for change, and possible barriers and enablers 

to behaviour change interventions. There were two primary findings from Phase 2: 

2. Pre-fracture functional ability and cognition contribute to high sedentary times after 

hip fracture surgery. One primary source of data was monitoring the activities of 

patient participation in mobility activities. This led to the discovery that those with a 

low pre-fracture functional ability and/or cognitive impairment are less likely to 

participate in high intensity activities.  

3. Several factors are identified as influencers of older adults' participation in early 

mobility activities after fragility hip fracture surgery. By designing the study to enable 

a comprehensive view of the postoperative unit, I was able to identify several factors 

which may influence participation. Each of these factors can contribute positively or 

negatively towards a patient’s participation.  

The results of this research provide an opportunity to reflect on the state of current 

interprofessional practice in the acute setting for older adults recovering from a fragility hip fracture 

and ways in which to change current behaviours. Several recommendations are discussed based on 

the findings of this work. 

7.1. Clinical Implications  

Step 3 is to use the information obtained from the first steps and develop meaningful 

interventions (either behaviour change techniques and mode(s) of delivery) to address the identified 

modifiable barriers and enhance enablers (French et al., 2012). The studies have identified several 

areas for improvement, and I offer a number of potential interventions to address the identified gaps 

in care and the barriers and enablers to participation.  
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7.1.1. The need to identify at-risk patients. 

As previously stated, we know that those with low pre-fracture function and cognitive 

impairment are at higher risk of poor outcomes after experiencing a fracture. Early identification 

of this at-risk population at the time of admission to the hospital provides an opportunity to 

implement more attentive perioperative care interventions. One identified gap within the institution 

is the lack of assessment tools to identify older adults who may be at-risk for poor outcomes. 

Consideration should be given for the implementation of the NMS and MMSE. 

The New Mobility Score (NMS) used in the thesis was developed for use in older adults 

after hip fracture to predict mortality (Parker & Palmer, 1993). As a measure of pre-fracture 

functional ability, the NMS has been demonstrated to be a consistent and robust predictor of short 

and long-term rehabilitation outcomes (M.T. Kristensen, 2011). Those with an NMS of less than 

five have lower odds of re-gaining their basic mobility and being discharged home. The NMS is 

simple and easy to use tool with high inter-tester reliability (M. T. Kristensen, Bandholm, Foss, 

Ekdahl, & Kehlet, 2008). 

The Mini-Mental State Examination (MMSE) (Folstein, Folstein, & McHugh, 1975) used 

in the thesis to assess cognitive status is another commonly used tool. The geriatric team within the 

hospital currently uses the MMSE, and if this team was involved in the patient’s care, the MMSE 

was completed. Routine cognitive assessments are not conducted on admission and the geriatric 

team may not become involved until a patient experiences delirium, making it difficult to determine 

a patient’s baseline cognitive status. The hospital staff screen all older adult patients for delirium 

with the Confusion Assessment Method (CAM) tool every 12 hours. The short four question CAM 

is not a replacement for a full cognitive assessment; it is designed to highlight cognition changes 

and trigger delirium prevention interventions. To conduct an accurate cognitive assessment, a 

validated tool should be utilized, such as the MMSE or the Montreal Cognitive Assessment 

(MOCA). Both of these cognitive assessments take about seven to ten minutes to complete and 

should be conducted by trained staff.  
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By implementing these two assessment tools upon admission to the hospital, patients are 

more likely to be identified as at-risk, resulting in an earlier involvement of specialists within the 

team (e.g., geriatricians, occupational therapists). Subsequent implementation of delirium 

prevention interventions can potentially prevent further decline or worsening cognitive symptoms. 

There are no studies that examine the impact of different physiotherapy treatments while in the 

acute setting to maintain functional status in those with a lower pre-functional ability or cognitive 

impairment. Given the lack of data available for perioperative care in the subpopulation of patients 

with hip fracture and cognitive impairment (Mundi, Chaudhry, & Bhandari, 2014), this is an 

essential area for future research to improve their outcomes. 

7.1.2. The need for patient-based interventions to encourage 

mobility. 

Many healthcare providers shared that the mismatch of mobility expectations between 

healthcare providers and patients was a barrier. The healthcare providers expressed that patients 

were consistently surprised that they were expected to get up on the first day, resulting in healthcare 

providers adopting strategies to coax patients to participate. Patients did acknowledge they received 

a patient education booklet, but it was often found unopened on the bedside table. Implementation 

of face-to-face patient education opportunities may ensure that crucial postoperative mobility 

elements are communicated to the patient early in the hospital stay. A qualitative study conducted 

at the same hospital with patients admitted for elective hip replacement identified the importance 

of a selection of opportunities for patient education (Kennedy et al., 2017), inclusive of handouts, 

face to face classes, and website links. Patients also identified a diverse range of preferences for 

educational content, delivery (i.e., traditional format or electronic), and timing.  

As a fragility hip fracture is not a planned event, the timing for educational material may 

differ (i.e., short time for learning opportunities before surgery), but key messaging can still occur 

as the interprofessional team conducts their assessments. Conducting the NMS assessment in the 

emergency department or shortly after admission could provide an opportunity to discuss not only 
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a patient’s pre-fracture ability but enable a conversation about expectations in the immediate 

postoperative phase. For example, if a patient stated they did not use any gait aids, it would be 

appropriate to review the patient handout and outline how long they would use gait aids after 

surgery.  

Patients also commented that their duration and frequency of activity participation was 

influenced by staff – that they would “leave it up to them,” potentially resulting in a patient not 

achieving their maximum ability or limiting the number of activities undertaken. Implementation 

of clearly articulated and personalized daily goals (e.g., using the patient’s whiteboard) may 

encourage patients to incorporate more mobility into their activities throughout the day. Other 

strategies to encourage mobility have been developed - an international movement, “End PJ 

Paralysis” (Dolan, 2020), is already being practiced in some Canadian hospitals. The idea is that 

patients in pajamas tend to want to stay in bed. Patients are encouraged to get up, get dressed, and 

perform activities as they would at home, essentially encouraging greater participation in mobility 

activities throughout the day. As other hospitals have had success with this program's 

implementation, this may be an intervention of benefit.  

7.1.3. The need for patient and caregiver support. 

Several patients expressed fears – fear of falling, fear of reinjury, and fear of pain. The fear of 

falling has been widely reported by this population (Visschedijk, Achterberg, van Balen, & 

Hertogh, 2010) and has been demonstrated to impact recovery. A study by Oude Voshaar et al. 

(2006) found that cognitive impairment and a fear of falling at six weeks after fracture contribute 

to poor outcomes.  

There is a growing body of research studying interventions to alleviate patient fears. A 

study by Allegrante et al. (2007) involving multiple components (motivational patient video, an in-

hospital support visit by a recovered patient, and an out-patient physiotherapy program) 

demonstrated a significant positive change in physical and social function. The authors of this study 

highlight that the program's complexity may affect patient adherence to all intervention 
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components. However, offering multiple modalities allows the patient to select the component that 

is the best fit for them. Utilizing a similar strategy, the hospital could offer patients the opportunity 

to connect with previous patients and provide peer support or connect patients with the existing 

out-patient physiotherapy program that operates for patients after elective hip replacement.   

Another strategy that has helped address fear and anxiety is cognitive behavioural therapy (CBT). 

CBT is a psycho-social intervention that encourages patients to identify and manage negative 

thoughts related to a fear’s emotional and behavioural reaction. A study examining the role of in-

hospital physiotherapist delivered CBT to help recognize and address fears associated with falling 

after hip fracture was unable to demonstrate benefit (Scheffers-Barnhoorn et al., 2019).  However, 

as the study was conducted on geriatric rehabilitation units, it may be worthwhile to reconduct the 

study in an acute care unit when patients are first starting to ambulate. 

Lastly, caregivers also expressed uncertainty in their role while the patient was in the 

hospital. One caregiver mentioned that they found the volunteer that did visit very helpful; the 

volunteer provided her with tips for talking to a loved one with dementia. It would be worthwhile 

to evaluate the cognitive impairment and dementia education provided to the volunteers who spend 

time on the unit to ensure that correct information is shared with family members. The volunteer-

based Hospital Elder Life Program (HELP) involves patients, caregivers, and HELP staff members 

who work together to implement a coordinated care program centered around each at risk patient. 

A systematic review and meta-analysis of effectiveness of the program demonstrated that the HELP 

program was effective in reducing the incidence of delirium and rate of falls, in addition to trending 

towards a prevention of institutionalization (Hshieh, Yang, Gartaganis, Yue, & Inouye, 2018). 

7.1.4. The need for patient mental health support. 

One of the thesis findings was patients reporting feeling overwhelmed, with some 

expressing a sense of loss over how the fall and fracture may impact their future. This finding would 

benefit from further study – in the interview narratives, it was difficult to determine if this was grief 

(i.e., stemming from assumptions of hip fractures resulting in a loss of independence), or anxiety 
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over the ‘unknown’ (i.e., future lifestyle implications). Hip fracture is often complicated by 

depressive symptoms in older adults, with approximately 10% of this older adult population 

experience anxiety and depression (Cristancho, Lenze, Avidan, & Rawson, 2016). Experiencing a 

high level of anxiety is a risk factor for developing depression, and depression has been associated 

with slow recovery rates (Oude Voshaar et al., 2006).  

In addition to studying this phenomenon further, the utilization of a depression screening tool for 

patients at risk of developing depression may be beneficial. Cristancho et al. (2016) demonstrated 

utilization of the Montgomery-Asberg Depression Rating Scale (MADRS) to assess onset of 

depression after hip fracture, with the initial score assessing a patient’s symptoms pre-fracture, 

allowing for post-fracture comparison (Montgomery & Asberg, 1979). This scale can be used for 

any adult suspected of having depression and is highly sensitive (i.e., effective at ruling out 

depression). The MADRS has high inter-rater reliability and can be used to stratify the severity of 

depressive symptoms. Additionally, a recent primary care study demonstrated that patients could 

independently complete the assessment (Wikberg, Pettersson, Westman, Björkelund, & Petersson, 

2016). The online link for the tool provides an opportunity to leave a tablet with the patient to 

complete the assessment privately and independently.  

There are several other publicly accessible supports for older adults who may be exhibiting 

signs of anxiety or depression after their fall. The Canadian Coalition for Seniors’ Mental Health 

website contains patient and family information on mental health support; this link and/or one-page 

brochure could be included within the patient educational booklet. 

7.2. Policy Implications 

In 2017, HQO published the Quality Standards for the care of a patient with a fragility hip 

fracture (Health Quality Ontario, 2017). These Standards were developed based on international 

standards for perioperative care of this population (Agency for Clinical Innovation, 2015; National 

Institute of Health and Care Evidence (NICE), 2017). Early mobilization within 24 hours after 
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surgery is a common recommendation across all standards and guidelines. The HQO Standard 

identifies that “patients should receive assistance with mobilization at least once each day—more 

often whenever possible—from members of the health care staff, including nurses” and “where 

safe and appropriate, family members or caregivers should also be encouraged to assist with daily 

mobilization” (p.25).  

Within the HQO Standard, there is a lack of a clear definition of expected daily mobility-

related milestones. The expectation is a “progression through a continuum of functional activities 

with the goal of returning the patient to their pre-fracture level of mobility” (p. 26). The quality 

outcome indicator specified within the HQO Standard is stated as the “percentage of hip fracture 

patients who are mobilized at least once daily postoperatively while in hospital” (p. 26). The Phase 

1 study revealed that in the twelve months that was reviewed, only 50% of patients were up within 

the first 24 hours, and in Phase 2 high sedentary times were also reported. Although these findings 

are specific to this site, other studies report similar rates of sedentary behaviour (Davenport et al., 

2015; Kronborg, Bandholm, Palm, Kehlet, & Kristensen, 2016; Taraldsen et al., 2014). The 

relatively recent addition of wearable technology allows for inconspicuous quantification of 

mobility behaviours over multiple days. This activity monitoring data paired with traditional 

observation and health care record review contributes to the knowledge we have about mobility 

actions undertaken by this population. Evidence to date demonstrates an apparent discrepancy 

between actual and expected mobility participation. 

As shown in Phase 2 (Chapters 5 and 6), there are multiple layers of locally specific factors 

which may influence the ability to facilitate mobility efforts in this patient population. However, 

one of the most significant findings is that participation in mobility activities differs amongst sub-

populations. For example, those with high pre-fracture functional ability and no cognitive 

impairment can participate earlier and are more likely to achieve a higher intensity activity over 

the course of their acute hospital stay. Within the current standard, there is little to no recognition 

of the varying abilities of patients who present with hip fracture. Future amendments to the HQO 
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Standard should include patient ability-specific milestones for recovery.  However, we currently 

have a limited understanding of the different mobility patterns and the barriers and enablers of these 

different sub-populations. By embedding more frequent functional assessments over the continuum 

of a patient’s post-op recovery, care providers may be able to contribute to identifying these 

functional specific milestones which can in turn be used to create new more specific 

recommendations in updated HQO standards. Currently, there is limited research in this area, but 

a recently published practice guideline promotes physiotherapist utilization of a pre-fracture 

functional assessment tool to measure a patient’s progress with mobility activities after surgery 

(McDonough et al., 2021). Serial daily functional assessments would capture an individual’s 

progress more accurately while in the acute care setting and into the rehabilitation phase. In these 

guidelines, McDonough et al. (2021) recommend the use of the NMS or the gait speed test, amongst 

others. Adopting similar language within the HQO Standard which encourages systematic 

utilization of functional assessment tools (starting with a baseline assessment at the time of 

admission and daily assessments after surgery), would enable a clearer picture of each 

subpopulation’s progression while in acute care.   

7.3. Next Steps and Research Implications  

There are a series of next steps to be followed from this work.  Firstly, the findings from 

the research will be disseminated to the study unit and key stakeholders within the hospital. Future 

efforts should continue with Steps 3 and 4 of the French process (French et al., 2012) as outlined 

in Table 4. Stakeholders – both healthcare providers and patient advocates - need to be involved to 

identify feasible and locally relevant interventions to promote early participation and ongoing 

mobility related activity while in the acute care setting. Step 4 represents identification of 

appropriate outcome measures, which could potentially be framed as a quality improvement 

initiative for the current unit. For example, the stakeholders may consider a before and after study 
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design to evaluate the impact of new interventions or care approaches, utilizing activity monitors 

again to evaluate differences in mobility patterns post-implementation of interventions.  

Similarly, the utilization of activity monitors may present an opportunity for an audit and 

feedback type of research design. For example, if activity monitors were placed on patients at time 

of admission to the unit, the unit could use this data to provide feedback to healthcare providers 

and patients and families. Healthcare providers could work with patients to set realistic goals for 

mobility each day. Providing feedback to patients each day on their progress may encourage and 

motivate patients to participate in more activities in the following days.  

There is a notable gap in the research about patients with cognitive impairment who 

experience a hip fracture. One in three patients who present with a hip fracture also have 

concomitant cognitive impairment, yet 80% of fracture trials excluded or ignored this population 

(Mundi et al., 2014). My research has demonstrated that this population can be included and are 

able to wear activity monitors with a high rate of compliance. Additionally, there is limited research 

involving the caregivers and family members of these patients. The caregivers / family members 

that participated in the interviews expressed an interest in becoming involved in care, but they were 

uncertain as to the role that they could play. A future research opportunity may present as a 

partnership with caregivers and family members to see how a close relationship may help to engage 

the patient with cognitive impairment in participating in early mobility activities.  

7.4. Methodology: Strengths and Limitations 

7.4.1. Retrospective chart review. 

Manuscript one represents the findings of the Phase 1 retrospective chart review. During 

the study design, I referred to “The retrospective chart review: important methodological 

considerations” by Vassar and Holzmann (2013) to avoid common methodological errors.  

A convenience sampling method was used, presenting a limitation to the generalizability 

of the study findings. The convenience sampling method introduces the potential for bias, however, 
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I did review a complete year’s worth of charts, which helps to reduce the likelihood of certain 

biases. The list of charts was provided by the healthcare records department. There is a risk that 

some patients that were not coded correctly were missed. I did consecutive recruitment, as I 

screened every patient admitted with a hip fracture over the course of the year. As the study 

included hospitalized older adults recovering from fragility fracture repair the selected unit over a 

calendar year, it allowed for seasonal and staffing variations.  

An additional source of potential bias was that I, as the researcher, screened and recruited 

from these charts. I offset this potential bias by using clearly defined inclusion and exclusion 

criteria. The variables chosen were supported by literature. A pilot study was conducted to ensure 

the data were available in the charts. Although a data extraction procedural manual was prepared, 

ultimately, the chart reviews were completed by one person (L.H-L.). It was felt that use of data 

abstractor who was naïve to the complex electronic health record (scanned and live chart) may 

result in missed data, coding errors, and inefficient data collection. The final charts were reviewed 

a total of three times to ensure accuracy. 

A significant limitation within the study was the analysis strategy. I did not conduct an a 

priori sample size calculation to determine the number of charts needed to demonstrate 

differences between variables. As such, it is possible that the lack of significant findings found in 

the post-hoc analysis was due to inadequate sample size. 

7.4.2. Embedded case study approach. 

To better understand the unit context, an embedded case study approach was chosen for 

Phase 2. Case study as a research method “…tries to illuminate a decision or set of decisions: why 

they were taken, how they were implemented, and with what result” (Yin, 2014, p. 15). Case studies 

allow the researcher to investigate a ‘case’ in-depth and in its real-world context. In this research, 

the embedded case study allowed me to acquire important insights into behaviours and decisions 

made within the case context. As a limitation, the findings may not be generalizable to the larger 
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population. However, research findings are generalizable to the theoretical propositions made (Yin, 

2014, p. 21).  

In a convergent mixed methods design, it is essential that both the qualitative and 

quantitative forms of data utilize the same constructs (Creswell, 2014). In this research, the concept 

quantitatively measured was early mobility activities; hence, qualitative interview questions 

focused on perceptions of these early mobility activities.  

7.4.4. Qualitative interviews. 

The qualitative interviews were semi-structured. As the interviews were a component of a 

KT process, I opted to use behaviour change frameworks to guide the interview questions' 

development. Utilization of the behaviour change frameworks served two purposes a) allowed for 

identifying barriers and enablers that may influence implementation strategies, and b) will allow 

for further exploration of the associations between future intervention components and effects 

(French et al., 2012).  

The lens for the qualitative data analysis was interpretive description. Interpretive 

description was developed by Thorne, Reimer Kirkham, and MacDonald-Emes (1997) as a 

noncategorical methodological approach to developing clinical understanding (Thorne, Reimer 

Kirkham, & O'Flynn-Magee, 2004). Interpretive description was initially designed to account for 

the clinical context of research, aiming to answer questions of relevance to clinical disciplines such 

as nursing and allied health. As a strength, clinician experience is valued for the construction of 

meaningful findings. Utilizing this method also allows for the discovery of insights into a 

clinician’s reality. 

7.4.5. Reflexivity. 

As a clinician within the same hospital, I was known to some healthcare provider staff, but 

I did not work with them directly, as my clinical role was at another site. As a strength, I was a co-

lead of the team that implemented the strategies in 2011, and I did have a good understanding of 

the expectant trajectory of care from the time of admission to discharge. I also knew which data 
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were being reported on a provincial level (i.e., time to surgery, lengths of stay). I was also aware 

that since the time of implementation, the care pathway documentation had changed. I was not 

aware of unit routines, and I encouraged the staff to share these processes with me (for example, 

how would a referral to occupational therapy be made?). As I have never ambulated an older adult 

after hip fracture surgery, I asked clinicians questions to describe their understanding of this process 

in the interviews. 

7.4.3. Utilization of technology.  

In Phase 2, I utilized the ActivPAL® activity monitors. Using a triaxial accelerometer and 

embedded gyroscope, the ActivPAL® and accompanying software quantifies time spent lying, 

sitting, upright and walking time, number of steps per day, cadence, and the amount of sit-to-stand 

and stand-to-sit transitions (Kanoun, 2009). The ActivPAL® monitor has been found to be a valid 

and reliable measure of walking activity in community-dwelling older adults and community-

dwelling older adults (Grant, Dall, Mitchell, & Granat, 2008) and is a valid measure of activity of 

steps taken at slower walking speeds (Kanoun, 2009), and has been used in this population of older 

adults with fragility hip fracture (Davenport et al., 2015; Kronborg et al., 2016; Taraldsen et al., 

2014).  

The device was applied to the patient’s non-fractured limb at time of consent and enrolment 

into the study (often in the emergency department) to ensure we captured all movement after 

surgery. The device was covered by a non-latex waterproof sleeve and adhered to the non-fractured 

leg with a Tegaderm® dressing, staying in place for up to seven days. Our study demonstrated that 

the devices could be successfully applied before surgery and remain in place for the period of study. 

The study also showed a high rate of compliance amongst those with cognitive impairment. The 

one exception - Patient 2 - wore the device to the early morning hours of the third postoperative 

day and removed the device in a state of delirium.  

A limitation of the ActivPAL® monitor is the limited ability to collect data at a slower 

walking speed (rate slower than 0.45m.sˉ¹ or less than 20 steps per minute) (Kanoun, 2009). For an 
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older adult after hip fracture surgery, this gait speed may be difficult to achieve, which may lead 

researchers to question the accuracy of the ActivPAL® data. A behaviour mapping technique was 

utilized to collect contextual data (e.g., environment, visitors, medical treatments) and corroborate 

the activity monitor findings. Behaviour mapping observations were carried out by a research 

assistant for each day the participant was in the study, between 8 am and 5 pm. Therapist and 

nursing notes were also reviewed for each day the participant was in the study. Despite this potential 

limitation of the ActivPAL in slow walking adults, participants did register steps in our study. 

Although it is possible that these step counts under-estimated actual step counts, they appeared to 

be in line with the data which was recorded in the behavior mapping observations and 

documentation narratives.  

7.5. Conclusions  

This is the first study that has examined contextual factors which may be influencing 

mobility, providing a unique contribution to the literature. The four-step process as described by 

French et al. (2012) ensured a logical approach to developing a comprehensive understanding of 

the complexities and influencers within the multi-level acute care setting. In the research I have 

identified that there are healthcare provider behaviours that have the potential for improvement, 

but there is also the potential for patient-based interventions. At this time, priority should be given 

for implementation of baseline pre-functional status assessments and cognitive assessments at time 

of admission. These are relatively straightforward interventions that may trigger earlier intervention 

by specialists and benefit the population at highest risk. Implementation of “#EndPJParalysis” is a 

patient behaviour change intervention that is gaining momentum in several hospitals and is also a 

relatively easy concept to disseminate across the hospital for all patients. I look forward to working 

with the study hospital to disseminate my research findings and work with the team to plan the next 

steps within the framework as described by French et al. (2012). 
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Appendix C: Consent Form 

C.1. Patient / family consent form 

 

INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY 

 

Full Study Title:  Early mobility best practice recommendation implementation for older adults 
after hip fracture repair (Phase 2) 

 

Principal Investigator: Lynn Haslam, Nurse Practitioner, Department of Anesthesia 

Co-investigators: Dr. Vincent DePaul, Dr. Mohammad Auais, Dr. Catherine Donnelly, Dr. 

Kevin Woo, Dr. Barbara Liu, Patricia Dickson, Rhona McGlasson 

 

Sponsor:  Funding for this study has been received by the Practice Based Research Seed Grant 
program 

______________________________________________________________________________
_______ 

 

INFORMED CONSENT 

You are being asked to consider participating in a research study.  A research study is a way of 
gathering information on a treatment, procedure, or medical device or to answer a question about 
something that is not well understood.   

 

This form explains the purpose of this research study, provides information about the study 

procedures involved, possible risks and benefits, and the rights of participants.   

 

Please read this form carefully and ask any questions you may have.  You may have this form and 
all information concerning the study explained to you. If you wish, someone may be available to 
verbally translate this form into your preferred language.  You may take as much time as you 
wish to decide whether to participate.  Feel free to discuss it with your friends and family. The 
study staff will tell you if there are any study timelines for making your decision.  Please ask the 
study staff or one of the investigator(s) to clarify anything you do not understand or would like to 
know more about.  Make sure all your questions are answered to your satisfaction before deciding 
whether to participate in this research study.   
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Participating in this study is your choice (voluntary). You have the right to choose not to 

participate, or to stop participating in this study at any time.  

 

INTRODUCTION 

You are being asked to consider participating in this study because you are an older adult who has 

had a broken hip, and it is expected you will have surgery at Sunnybrook to repair your broken 

hip.   

 

Moving in bed, sitting at the edge of bed, and walking exercises started soon after surgery can 

help to prevent complications after surgery.   Guidelines within Ontario and across Canada 

encourage this type of activity early after surgery.   It is best if these moving activities start within 

the first 12-24 hours after surgery. 

 

WHAT IS THE USUAL TREATMENT?  

The usual recovery plan after your hip surgery at Sunnybrook includes many activities to help 

you to recover to your pre-fracture level of function, usually with the help of a physiotherapist, an 

occupational therapist, or nursing staff.   It is expected that a member of the hospital staff 

(physiotherapy, occupational therapy or nursing) will come to help you with moving each day 

after surgery, sometimes more than once in a day.   These activities may include assisting you up 

to the edge of your bed to exercise, assisting you to stand, assisting you to take a few steps at the 

bedside, and assisting you to a chair for your meals.  Some patients can do this on their own, and 

some patients are able to walk the hall for exercise. 

 

Sometimes, older adults who have a broken hip become confused after surgery.  Exercising, even 

if it is just sitting at the edge of the bed, is still important in patients who are confused.  The staff 

are trained to help you get up and moving.  If you become confused after your surgery, we would 

still like any information that you, or your family, can give to us.   

 

WHY IS THIS STUDY BEING DONE? 

In the recent years research has told us that older adults spend a lot of time after surgery in their 

bed, putting them at risk for complications.   Sometimes, physiotherapy or nursing staff are 

unable to help the patients up to walk, but sometimes the patients are unable to do the exercises, 

because of pain, or weakness, or confusion.  This study is being done to help us understand the 

things that may affect your ability to take part in your walking after surgery.    
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WHAT WILL HAPPEN DURING THIS STUDY? 

Participants in this study will wear a special device on their upper leg, called an “accelerometer”.  

It is like a ‘Fitbit’; the device counts your steps and tells us how much you are moving after your 

surgery.   The device will be put on your upper thigh, and it will be taped to make sure it stays in 

place for 3 or 4 days.  The device will keep track of your daily moving activities and time spent in 

bed.   

 

The ActivPal® device about the thickness and 

weight of a loonie, and the size of two postage 

stamps. 

 

 

 

 

 

 

We will remove the device before you are discharged home or to a rehabilitation facility.  At that 

time, we would also like to do an interview with you or your family.  During your interview, 

there will be some questions that we will ask to share your story of what moving was like for you 

right after your surgery.   

 

Information from your chart will also be reviewed (physiotherapy notes, or nursing notes).   

We will have research staff who will watch your activity levels during your stay.   Information 

collected may include: 

 what activities you were doing (for example, sitting in a chair for 30 minutes);  
 who you were with (for example, was a family member there to help you get up to the chair?) 
 what staff or your family were doing with you (for example, a nurse helped you walk to the 

bathroom) 
The research staff will not come to talk to you during that time, you may not see them as they 

make notes about your activities.  The information that we collect you will be matched to the 

‘accelerometer’ device information, helping to describe your actual moving activities.   
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If you experience confusion after surgery, we would still like to apply the device to your leg and 

have a research assistant watch your activities.  The interview just before your discharge can be 

done with family members or friends who may have been with you in the first days after surgery. 

Just prior to your discharge home or to a rehabilitation facility, the researcher will sit with you to 

ask you some questions about your moving activities in the first few days after surgery.  If you 

are not able to answer questions, we would like your family or friends to answer them to the best 

of their ability. 

 

Another way to find out what will happen during this study is to read the study plan below.  Start 

reading at the top and read down the list, following the arrows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HOW MANY PEOPLE WILL TAKE PART IN THIS STUDY? 

Start Here 

Informed Consent 

Surgery 

Apply moving device 

(accelerometer)  

Research person will 

watch moving activities, 

read chart notes  

Day 3 or 4 after surgery:   

device removed and  

interview with you and/or family  

After surgery physiotherapy 

(usual treatment)  
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It is anticipated that about 16 people will take part in the study.  We will keep asking for patients 

to participate until the interviews provide us with no new information.  The length of this study is 

3 to 5 days, depending when you are discharged to home or a rehabilitation facility.  The entire 

study is expected to take about 1 year to complete and the results should be known in 1.5 years.   

 

WHAT ARE THE RESPONSIBILITIES OF STUDY PARTICIPANTS? 

If you decide to participate in this study, you will be asked to do the following: 

 

Your medical record will be reviewed to ensure that you do not have any contraindications to 

taking part in the study. There is a small chance that you will not be eligible to take part.  

 

At time of consent, the ‘accelerometer’ or moving device, will be applied to your leg, and secured 

with tape.   We will ask if you have any allergies to tape. 

 

Before you go home, you will be asked to take part in an interview.  The interview will last about 

20-30 minutes and will ask you questions about your moving activities in the first few days after 

surgery.   The interview will take place in a quiet room on the unit.   The interview session will be 

audio taped. 

We will share the ‘accelerometer’ (moving device) data with you at that time.  If you happen to 

be confused, or are unable to remember what happened, we can still ask your family or friends if 

they recall what your moving activities were like.    

  

The time commitment for participation will be approximately 30 minutes (the interview).   There 

will be no extra visits to Sunnybrook Health Sciences Centre. 

 

WHAT ARE THE RISKS OR HARMS OF PARTICIPATING IN THIS STUDY?  

There are minimal risks to you if you take part in the study.  The tape that we use to apply the 

‘accelerometer’ (moving device) may irritate your skin.  If this should happen, we will remove 

the device.   

 

You may become uncomfortable during the interview while discussing your experiences with 

moving after your surgery.  The research assistant performing the interview will attempt to 

provide appropriate responses and will offer you the option stop the interview.  Additionally, you 

may disclose information that may identify people or facilities.  To minimize such risk, the 
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research assistant will encourage any participants (you or your family) to refrain from using 

names.  All names and identifiers will be deleted during the transcription process.   Transcription 

is taking the words and dialogue on the audio tape and writing or typing it word for word.  

Additionally, during the interview, the research assistant will remind participants that the 

information shared is private and should not be repeated outside the focus group.  

 

WHAT ARE THE BENEFITS OF PARTICIPATING IN THIS STUDY? 

You will not benefit directly from participating in this study.  You may enjoy reviewing your 

record of movement when we remove the device.   Your participation may or may not help other 

people undergoing shoulder surgery in the future.  

 

WHAT OTHER CHOICES ARE THERE?  

 If you decide not to participate in this study, the usual treatment will still happen.  Usual 

treatment still includes daily activities by our hospital staff to help get you up and out of bed. 

 

CAN PARTICIPATION IN THIS STUDY END EARLY? 

You can choose not to participate in this study or end your participation at any time without 

having to provide a reason.  If you choose to withdraw, your choice will not have any effect on 

your current or future medical treatment or health care.    If you withdraw your consent, the 

information about you that was collected before you left the study will still be used.  No new 

information about you will be collected without your permission. 

 

WHAT ARE THE COSTS OF PARTICIPATING IN THIS STUDY? 

Participation in this study will not involve any additional costs to you. 

  

WHAT HAPPENS IF I HAVE A RESEARCH RELATED INJURY? 

If you become sick or injured as a direct result of your participation in this study, your medical 

care will be provided.  Financial compensation for such things as lost wages, disability or 

discomfort due to this type of injury is not routinely available.  By signing this consent form, you 

do not give up any of your legal rights.  

 

ARE STUDY PARTICIPANTS PAID TO PARTICIPATE IN THIS STUDY?  

You will not be paid to participate in this study.  
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HOW WILL MY INFORMATION BE KEPT CONFIDENTIAL? 

You have the right to have any information about you and your health that is collected, used or 

disclosed for this study to be handled in a confidential manner. 

 

If you decide to participate in this study, the investigator(s) and study staff will look at your 

personal health information and collect only the information they need for this study. “Personal 

health information” is health information about you that could identify you because it includes 

information such as your; 

 sex, 
 date of birth,  
 new and existing medical conditions,  
 the date and type of your surgery. 

 
You have the right to access, review and request changes to your personal health information.  

The following people may come to the hospital to look at your personal health information to 

check that the information collected for the study is correct and to make sure the study followed 

the required laws and guidelines:  

 Representatives of the Sunnybrook Research Institute, Sunnybrook Health Sciences Centre 
or the Sunnybrook Research Ethics Board, because they oversee the ethical conduct of 
research studies at Sunnybrook. 

 
Access to your personal health information will take place under the supervision of the Principal 
Investigator. 
 
“Study data" is health information about you that is collected for the study, but that does not 

directly identify you.   Any study data about you that is sent outside of the hospital will have a 

code and will not contain your name or address, or any information that directly identifies you.  

Study data that is sent outside of the hospital will be used for the research purposes explained in 

this consent form. The investigator(s), study staff and the other people listed above will keep the 

information they see or receive about you confidential, to the extent permitted by applicable laws. 

Even though the risk of identifying you from the study data is very small, it can never be 

completely eliminated. 

 
The Principal Investigator will keep any personal health information about you in a secure and 

confidential location for 25 years and then destroy it according to Sunnybrook policy.    When the 

results of this study are published, your identity will not be disclosed.   You have the right to be 

informed of the results of this study once the entire study is complete.  If you would like to be 
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informed of the results of this study, please provide your name, address and telephone number to 

Lynn Haslam, Nurse Practitioner, Department of Anesthesia, 416-967-8500 x5593. 

 

DO THE INVESTIGATOR(S) HAVE ANY CONFLICTS OF INTEREST?  

There are no conflicts of interest to declare related to this study. 

 

WHAT ARE THE RIGHTS OF PARTICIPANTS IN A RESEARCH STUDY? 

You have the right to receive all information that could help you decide about participating in this 

study. You also have the right to ask questions about this study and your rights as a research 

participant, and to have them answered to your satisfaction, before you make any decision. You 

also have the right to ask questions and to receive answers throughout this study.  

If you have any questions about this study you may contact the person in charge of this study 

(Principal Investigator) Lynn Haslam, Nurse Practitioner, Department of Anesthesia, 416-967-

8500 x5593.  

 

The Sunnybrook Research Ethics Board has reviewed this study. If you have questions about 

your rights as a research participant or any ethical issues related to this study that you wish to 

discuss with someone not directly involved with the study, you may call the Chair of the 

Sunnybrook Research Ethics Board at (416) 480-6100 Ext. 88144.    
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DOCUMENTATION OF INFORMED CONSENT 

 

You will be given a copy of this informed consent form after it has been signed and dated by you 
and the study staff. 

 

Full Study Title: Early mobility best practice recommendation implementation for older adults 
after hip fracture repair (Phase 2) 

 

 

Name of Participant:  ________________________________________ 

 

 

Participant/Substitute decision-maker 

By signing this form, I confirm that: 

 This research study has been fully explained to me and all of my questions answered to my 
satisfaction 

 I understand the requirements of participating in this research study 
 I have been informed of the risks and benefits, if any, of participating in this research study 
 I have been informed of any alternatives to participating in this research study 
 I have been informed of the rights of research participants 
 I have read each page of this form 
 I authorize access to my personal health information, medical record and research study data as 

explained in this form 
 I have agreed, or agree to allow the person I am responsible for, to participate in this research 

study 
 

________________________       ___________        _____________________ 

Name of participant/Substitute       Signature            Date 

decision-maker (print)             

 

 

ASSISTANCE DECLARATION  

Was the participant assisted during the consent process?   Yes  No 

  The consent form was read to the participant/substitute decision-maker, and the 
person signing below attests that the study was accurately explained to, and 
apparently understood by, the participant/substitute decision-maker.  
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  The person signing below acted as a translator for the participant/substitute 
decision-maker during the consent process.  He/she attests that they have accurately 
translated the information for the participant/substitute decision-maker, and believe 
that that participant/substitute decision-maker has understood the information 
translated. 

 

 

____________________      __________________        ________________   

Name of Person Assisting (Print)            Signature               Date 

 

 

 

 

Person obtaining consent 

By signing this form, I confirm that: 

 This study and its purpose has been explained to the participant named above 
 All questions asked by the participant have been answered 
 I will give a copy of this signed and dated document to the participant 

_____________________         _______________        ____________________   

Name of Person obtaining             Signature                            Date 

consent (print) 

 

 

 

Statement of Investigator 

I acknowledge my responsibility for the care and well being of the above participant, to respect 

the rights and wishes of the participant as described in this informed consent document, and to 

conduct this study according to all applicable laws, regulations and guidelines relating to the 

ethical and legal conduct of research. 

___________________________       ______________        _____________________  

Name of Investigator (print)        Signature             Date 
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Appendix D: Study Forms 

D.1. Postoperative Order Set 
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D.2. Health record data extraction form 

Study ID: 
 
Age at time of admission:  __________   (age = 65 and older or EXCLUDE ) Ht: _______  Wt: _______ 
Date of fracture:  _______________ (YYYY/MMM/DD)  Time: _____________ 
 
Sex:   Male   Female     Cause: Fragility fracture (e.g. fall from standing)  Yes   No  – EXCLUDE  
 
Admission 

Residence:   Independently      with relatives   Retirement residence    LTC    Other ___________ 

Was the patient able to walk without human assist prior to fracture?      Yes       No   

Mobility aid required:    No   Yes:  cane      walker      cane and walker for longer distances 

New Mobility Score: _____ 

 

 

 

CAM positive in ED?      Yes      No   MOCA Score: 
_______ (/30)     Not done 

Pain Score in ED (range):  ________________ Nerve block?     Yes      No   

Hemoglobin pre op:  ____________        Creatine / GFR pre op:  _______________                
  

Charlson Co-morbidity Index (check all that apply) 

 AIDS  Diabetes end organ disease  Mod-severe renal disease (GFR ≤45) 
 Cerebrovascular (Stroke/TIA)  Hemiplegia  Myocardial infarct 

 Chronic pulmonary (COPD)  Leukemia  Peptic ulcer disease 

 Congestive heart failure (CHF)
  

 Lymphoma  Peripheral vascular disease   

 Connective tissue disease (RA)  Metastatic solid tumor    Tumor (any)    

 Dementia      Mild liver disease   

 Diabetes       #years ________  Moderate-severe liver disease
  

  

Other co-morbidities (check all that apply) 

 Asthma  Hypertension  Parkinson’s 

 Depression  Malnutrition (BMI <19)  Previous hip fracture 

 History of prior falls  Osteoarthritis  Vision (macular degeneration, 
etc)  Glaucoma/cataracts   Osteoporosis  Other: 

 Dyslipidemia / elev cholesterol     

 
Operative 

Surgery date: _____________________ (YYYY/MM/DD)      Surgery end time: _________ (24h) 
Day of week    Mon      Tues      Wed    Thurs     Fri     Sat    Sun           Side of fracture:   Right    Left   

ASA:       1            2          3          4  5         Not documented (ND) 
Anesthetic type:       spinal    general (GA)      nerve block       failed spinal or converted to GA 
Site of fracture (surgeon note):   femoral head     femoral neck  (sub-capital, transcervical, basicervical)   
 trochanteric (intertrochanteric / pertrochanteric)    sub-trochanteric     
Type of surgery:     dynamic hip screw       intramedullary nail       cannulated screws     arthroplasty  
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Postoperative section:  Post operative 24 hour DATE / TIME: __________________________  

Was the patient admitted to D5 immediately after surgery?       Yes        No - track times and units: 

Unit transferred to Date of transfer (YYYY/MMM/DD) Time of transfer (24h) 

   

   

   

   

Bed Location:    1        2        3      

Orders: 

Weight bearing as tolerated ordered?  Yes      No      ND      
 
 
Nursing ONLY:  Care Pathway and narrative notes: 
CAM tool completed?   No    Yes:        Positive      Negative      
 
Narrative notes – documented evidence of cognitive status?     Yes      No    If Yes (verbatim comments): 
______________________________________________________________________________________
____________________________________________________________________________________ 
 
Nursing documentation of activities (i.e, sit to stand, walking) (document # minutes in table on next page): 
______________________________________________________________________________________
____________________________________________________________________________________ 
 
Up to bed for meals? No      ND      Yes:  how many times?  ________ 
 
Potential barriers:     Periperhal IV        Catheter    Side rails x4          Other (e.g. oxygen): ________ 
Pain Score (range):  ________________          Nausea / vomiting?     Yes      No   
 
Occupational therapy assessment (within first 24h ONLY)?    Yes      No      ND      
 
First mobility assistance by:    PT      RNs     Independent (e.g. out of bed by self)     ND   
 
 
Pain medications (check all that apply) WITHIN FIRST 24 HOURS ONLY: 
Hydromorphone contin (standing order)   Yes    No          Dose: _______mg           # doses _______ 

Acetaminophen (standing order)      Yes    No          Dose: _______mg           # doses _______ 

Gabapentin (standing order)    Yes    No          Dose: _______mg           # doses _______ 

Celebrex / NSAID (standing order)     Yes    No          Dose: _______mg           # doses _______ 

Hydromorphone (PRN)       Yes    No          Dose: _______mg           # doses _______ 

Acetaminophen (PRN)       Yes    No          Dose: _______mg           # doses _______ 

Celebrex / NSAID (PRN)     Yes    No          Dose: _______mg           # doses _______ 

Ondansetron / Antiemetic (PRN)    Yes    No          Dose: _______mg           # doses _______ 
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Document activities within the table below.  Review PT and Nursing documentation (electronic 

narrative notes and nursing care pathways).  

 

      Date and time of first PT assessment:  __________ (YYYY/MMM/DD) ________(24h) 

 

 

 
Date  
 (ie, Jul 31) 
Day (ie Mon) 

Post op day 1 
___________ 

Post op day 2 
_______________ 

Post op day 3 
_______________ 

Post op day 4 
 _____________ 

Post op day 5 
 _____________ 

Physiotherapy 
assessment? 

  Yes    No   
 

  Yes    No   
(PT note only)  

  Yes    No    
(PT note only) 

  Yes    No   
(PT note only)   

  Yes    No   
(PT note only)   

Edge of bed 
 
Support 
(assistance) 
provided? 

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND  

Sit to stand 
 
# staff required 

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND 

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND 

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND 

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND 

Yes  No   ND  
 independent  
 assist x1    
 assist x2 
  ND 

Transfer to chair  
(time in chair, 
number of times 
/day) 
 
Support 
(assistance) 
provided? 

Yes  No   ND  
Time: _________ 
Freq:___________ 
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
Time: _________ 
Freq:___________ 
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
Time: _________ 
Freq:___________ 
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
Time: _________ 
Freq:___________ 
 independent  
 assist x1    
 assist x2 
  ND  

Yes  No   ND  
Time: _________ 
Freq:___________ 
 independent  
 assist x1    
 assist x2 
  ND  

Walk at bedside 
(few steps to chair, 
bathroom) 
 
Method 

Yes  No   ND  
# steps:_________ 
Or ___________m 
 cane walker  
 2wheelwalker 
 4wheelwalker 
 HWW  LWW 

Yes  No   ND  
# steps:_________ 
Or ___________m 
 cane walker  
 2wheelwalker 
 4wheelwalker 
 HWW  LWW 

Yes  No   ND  
# steps:_________ 
Or ___________m 
 cane walker  
 2wheelwalker 
 4wheelwalker 
 HWW  LWW 

Yes  No   ND  
# steps:_________ 
Or ___________m 
 cane walker  
 2wheelwalker 
 4wheelwalker 
 HWW  LWW 

Yes  No   ND  
# steps:_________ 
Or ___________m 
 cane walker  
 2wheelwalker 
 4wheelwalker 
 HWW  LWW 

Walk out of room Yes  No   ND  
Dist. Walked:          
___________m 

Yes  No   ND  
Dist. Walked:          
___________m 

Yes  No   ND  
Dist. Walked:          
___________m 

Yes  No   ND  
Dist. Walked:          
___________m 

Yes  No   ND  
Dist. Walked:          
___________m 

Indications of 
confusion / 
delirium (CAM 
positive?) 

  Yes    No   
  Observer 

  Yes    No   
  Observer 
 

  Yes    No   
  Observer 
 

  Yes    No   
  Observer 
 

  Yes    No   
  Observer 
 

Occupational 
therapy? 

  Yes    No   
 

  Yes    No      Yes    No      Yes    No      Yes    No    

Pain Score Range # _________ # _________ # _________ # _________ # _________ 
Complications / 
factors mentioned 
in PT note which 
impacted mobility 
(also check Grade 
below) 

 pneumonia 
 fall 
 DVT 
 skin ulcer  
 blood transf 
 reports pain 
 fatigue 
 nausea/vomit 
 dizzy 
 other:  
 

 pneumonia 
 fall 
 DVT 
 skin ulcer  
 blood transf 
 reports pain 
 fatigue 
 nausea/vomit 
 dizzy 
 other:  
 

 pneumonia 
 fall 
 DVT 
 skin ulcer  
 blood transf 
 reports pain 
 fatigue 
 nausea/vomit 
 dizzy 
 other:  
 

 pneumonia 
 fall 
 DVT 
 skin ulcer  
 blood transf 
 reports pain 
 fatigue 
 nausea/vomit 
 dizzy 
 other:  
 

 pneumonia 
 fall 
 DVT 
 skin ulcer  
 blood transf 
 reports pain 
 fatigue 
 nausea/vomit 
 dizzy 
 other:  
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Complications during admission:  

 Grade 1:    Deviation from normal postoperative course without need for pharmacological or surgical 
interventions (e.g. transient confusion not requiring therapy, atelectasis requiring 
physiotherapy, non-infectious diarrhea, transient elevation of creatinine).  Allowed regimens 
include: antiemetics, analgesics, electrolytes; physiotherapy. 

 
 Grade 2: Requiring pharmacological treatment other than those mentioned in Grade I (blood 

transfusions included) (e.g., arrhythmia requiring medication to control, TIA requiring 
treatment with anticoagulants) 

 
 Grade 3:  Requiring surgical, endoscopic or radiological intervention (with or without general 

anesthetic, e.g., surgical closure of infected wound 
 
Grade 4:  Life threatening complication requiring intermediate care or ICU management, or organ 

dysfunction (e.g., stroke, lung failure requiring intubation, heart failure, renal insufficiency 
requiring dialysis 

 
 Grade 5:  Death 
 

Complication Description: 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

Discharge destination: 

Date of ALC status:  _______________ (YYYY/MMM/DD)  Time: _____________    

Was patient transferred to ‘within’ Sunnybrook (Holland, St. Johns’) for inpatient rehab?  

Unit transferred to Date of transfer (YYYY/MMM/DD) Time of transfer (24h) 

   

 

Date of discharge:  __________________ (YYYY/MMM/DD)  Time: _____________     

Residence:   Return to previous (independent home)            Return to previous (with relatives) 

  Retirement residence    LTC   Rehab facility      Other____________  



 

182 

 

D.3. Behaviour mapping observation form 
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D.3. Activity monitor (accelerometer) output sheet 
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Appendix E: Interview Questionnaires 

 

E.1. Healthcare provider questionnaire 

E.2. Patient / family questionnaire 
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E.1. Healthcare provider questionnaire 

 

Thank you for agreeing to participate in the interview.  The questions are about patients with a 

fragility (low impact) hip fracture; please think about ONLY this population as we go through the 

questions.   

 

To start, can you tell me about your perspectives on mobility activities after surgery (while they 

are in hospital)? 
 

1. Knowledge 
(An awareness of 
the existence 
of something)  

Knowledge (condition / 
scientific rationale) 
Procedural knowledge 
Knowledge of task 
environment 

- Were you here as a staff member in 2010?  Do you remember 
anything about the ‘Hip to Care’ project? 

- Can you tell me what you think the mobility after surgery 
provincial recommendations are? 

- What activities would you consider to be ‘mobility’ in this 
population?   

2. Skills 
(An ability or 
proficiency 
acquired through 
practice) 

Skills 
Skills development 
Competence 
Ability 
Interpersonal skills 
Practice 
Skill assessment 

- Do you feel you have been appropriately trained how to mobilize 
patients in the first few days after surgery (competent / skillset / 
proficiency)? 
- e.g., as a nurse, do you feel that you need to ‘wait’ for the PT 

assessment before mobilizing? 
o What is most challenging about helping a patient mobilize 

after hip fracture? 
o Would you feel competent in mobilizing those with cognitive 

impairment?  Why or why not? 
- Are you ‘able’ to facilitate mobility in your role?  i.e., can you do 

independently, would you need help? 
- How would you know if a patient was able to mobilize?   Can you 

provide any examples? 
3. 
Social/professional 
role and Identity 
(A coherent set of 
behaviours and 
displayed personal 
qualities of an 
individual in a 
social or work 
setting) 

Professional identity 
Professional role 
Social identity 
Identity 
Professional boundaries 
Professional confidence 
Group identity 
Leadership 
Organizational 
commitment 

Physiotherapy question: 
- Are there PT assistants on the unit? 

- Do they usually help with patients with hip 
fracture? 

- Can you describe the role of PT vs PTA with 
regard to mobilizing patients with hip fracture? 

- Do PTAs ever initiate mobilization on their 
own?  Do PTAs see patients for treatment on 
their own or always with PT? Documentation 
practices – where do PT assistants document?
  

 
Nursing question: 
- Do you feel that mobilizing patients after surgery is 

part of your work as a nurse? 
- Would you ever start to mobilize someone after 

surgery – before the PT does the initial assessment?   
- What kinds of activities would you do with a 

patient? 



 

186 

 

- Can you provide any examples of how you 
can facilitate mobility in the ADLs of patient 
care (bathing, dressing, toileting)? 

 
4. Beliefs about 
capabilities 
(Acceptance of the 
truth, reality or 
validity about an 
ability, talent or 
facility that a 
person can put to 
constructive use) 

Self-confidence / Self-
efficacy 
Perceived competence 
Perceived behavioural 
control 
Beliefs 
Self-esteem / 
Empowerment 
Professional 
confidence 
 

- How much control do you have over mobility after 
surgery with these patients? 
- (no control, a little control, a lot of control) 

- Where do you think your role is best defined for 
mobility after surgery?   

5. Optimism 
(The confidence 
that things will 
happen for the best 
or that desired 
goals will be 
attained) 
 

Optimism 
Pessimism 
Unrealistic optimism 
Identity 

- Do you feel that mobility after surgery is of benefit?   
- Do you think there are any disadvantages or 

instances where it interferes with your nurse patient 
relationship? 

- How confident are you that patients will be able to 
meet their mobility goals?  
- (0-not confident; 10-very confident).  Why 

would you rate it at this level? 
- Would you feel the same about those with 

cognitive impairment? 
- What would you say are ‘realistic’ mobility 

outcomes for this patient?  
- Would you expect a difference in those who have a 

higher level of independence prior to their fracture? 
 

6. Beliefs about 
Consequences 
(Acceptance of the 
truth, reality, or 
validity about 
outcomes of a 
behaviour in a 
given situation) 

Beliefs 
Outcome expectancies 
Characteristics of 
outcome 
expectancies 
Anticipated regret 
Consequents 

- Based on your understanding – why is early 
mobility important? 
o How would you define ‘immobility’?   
o What are potential consequences of not 

mobilizing patients in this period? 
o Are there any risks of early mobilization in this 

population? 
 
- Often, a patient is are deemed “ALC” – pending 

discharge to a rehab facility, prior to actual 
discharge.   
- Do you feel that the ALC status affects your 

priority for mobility in these patients?  
 

7. Reinforcement 
(Increasing the 
probability of a 
response by 
arranging a 
dependent 
relationship, or 
contingency, 
between the 
response and a 
given stimulus) 

Consequents 
Rewards 
(proximal/distal, 
valued/not valued, 
probable/improbable) 
Incentives 
Punishment 
Consequents 
Reinforcement 
Contingencies 
Sanctions 

PT: 
- Do you see any positive outcomes with early 

mobility activities in your patients? 
- If you were unable to provide a physiotherapy 

assessment to a patient, would you ask the nursing 
staff (or another team member) to mobilize the 
patient? 

- Can you tell me how the team works to ensure that a 
patient is mobilized? 
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Nsg: 
- Do you see any positive outcomes with early 

mobility activities in your patients? 
- Would you mobilize the patient before the 

physiotherapist was able to assess?   
o If no, would there ever be a situation where this 

would occur?   
 

8. Intentions 
(A conscious 
decision to perform 
a behaviour or a 
resolve to act in a 
certain way) 
 

Stability of intentions 
Stages of change model 
Transtheoretical model 
and 
stages of change 

- Would there ever be a time where you would 
mobilize these patients differently?   

- Often, these patients have complex co-morbidities:    
- Are there any co-morbidities that would particularly affect 

your ‘routine’ for care and mobility (thinking about cardiac 
patients, or diabetes management – would activities be timed 
or performed differently?) 

- Similarly, sometimes these patients become acutely ill after 
surgery – how does this affect your ability to engage the 
patients in mobility activities? 

- How does cognitive impairment have an impact on habits or 
routines? 

 
9. Goals 
(Mental 
representations of 
outcomes or end 
states that an 
individual wants to 
achieve) 

Goals (distal/proximal) 
Goal priority 
Goal/target setting 
Goals 
(autonomous/controlled) 
Action planning 
Implementation 
intention 

- Generally, in hip fracture patients, how often is 
covering something else on your agenda more 
urgent than mobilizing them? (never, rarely, 
sometimes, frequently, always) 

- In an ideal world, how would you organize things to 
help facilitate the mobility recovery of these 
patients? 

 
10. Memory, 
attention and 
decision processes 
(The ability to 
retain information, 
focus selectively 
on aspects of the 
environment and 
choose between 
two or more 
alternatives) 
 

Memory 
Attention 
Attention control 
Decision making 
Cognitive 
overload/tiredness 

- Would you say that the principle of mobility after 
hip fracture surgery is easy to remember? 
- Are there prompts that would help you? 
- Do you feel that if you were concentrating on 

mobilizing someone that you would be able to 
focus on this task (level of interruptions or other 
things you are thinking about)? 

- Do you feel that other pressing matters are 
‘rushing’ you to complete the your ability to 
carry out the task that you set out to do? 

 
 

11. Environmental 
context and 
resources 
(Any circumstance 
of a person’s 
situation or 
environment that 
discourages or 
encourages the 
development of 
skills and abilities,  
ndependence, 
social 

Environmental stressors 
Resources/material 
resources 
Organizational 
culture/climate 
Salient events/critical 
incidents 
Person × environment 
interaction 
Barriers and facilitators 

- Think about environmental factors which impact 
your ability to help these patients mobilize/ get up 
and moving.  For example, unit layout, where is the 
lounge, where are the rooms for those with 
observers? 

 
- Are there any factors on the D5 unit which impact 

your skills (or would impact your future skill 
development) for mobilizing patients with hip 
fracture after surgery? 
a. What about those with cognitive impairment – 

are there any factors on the unit which act as a 
barrier / facilitator to mobilization on the unit? 
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competence and 
adaptive 
behaviour) 
 

b. Think about a patients’ placement within the 
room – observers, hallway patient, bed 
placement (close to window versus bathroom) 

 
- Can you share your ‘typical’ approach to working with this 

population? 
- Prompt about context – are they usually put into certain 

rooms, or assigned to a certain team of providers? 
 
 

12. Social 
influences 
(Those 
interpersonal 
processes that can 
cause individuals 
to change their 
thoughts, feelings, 
or behaviours) 

Social pressure / Social 
norms 
Group conformity / 
norms 
Social comparisons 
Social support 
Power / Alienation 
Intergroup conflict  
Group identity 
Modelling 
 

- Any ‘habits’ or ‘routines’ that you may have developed about 
working with older, frail patients? 

- Any habits that your team may have developed about mobility 
that you have to take into consideration (ie, changing your 
routine to work with others) 

- Do you feel that you and your colleagues are ‘on the same page’ 
when it comes to mobility after surgery efforts? 

- Do you think that there are enough opportunities for you to 
work with the patients and their mobility activities? 
 

13. Emotion 
(A complex 
reaction pattern, 
involving 
experiential, 
behavioural, and 
physiological 
elements, by which 
an  
individual attempts 
to  deal with a 
personally 
significant matter) 
 

Fear 
Anxiety 
Affect 
Stress 
Depression 
Positive/negative affect 
Burn-out 

- How do you personally ‘feel’ about mobility in 
these patients?  (ie, does it cause you stress?) 

- Do you feel that you could be doing more exercises 
with them but just don’t have the time? 
- Would this be same / different for those 

cognitively impaired? 
 

14. Behavioural 
regulation 
(Anything aimed at 
managing or 
changing 
objectively 
observed or 
measured actions) 
 

Self-monitoring 
Breaking habit 
Action planning 

- Would there be any actions that you are aiming to 
improve / change in regard to mobility in these 
patients? 
- Would this be same / different for those 

cognitively impaired? 
 

 

 

Would you have anything else to add about the mobility efforts for the patients recovering from 

hip fracture surgery? 
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E.2. Patient / family questionnaire 

 

 Patient question Family question 
Baseline / pre-fracture 
‘behaviours’ that may impact 
mobility post operatively 

Before you broke your hip, can you tell 
me what level of activity was normal for 
you? 
- Did you walk with any aids 
- Indoors – gait aid 
- Outdoors – gait aid 
- Physical activity?  (walk in your 

home, walk around the block, walk in 
mall etc) 
Can you tell me about your living 
arrangements? (where / with whom / 
do they go out for  own groceries, 
shopping, etc) 
Activities they are involved in out of 
doors? (walk, golf, etc) 

 
- Were you worried before your 

fracture about falling? 
- Did you take any measures to address 

these concerns (ie, limit yourself, use 
gait aids, ask family / friends for 
help?) 

 

Before “patient” broke their hip, can 
you tell me what level of activity was 
normal? 
- Walk with any aids 
- Indoors – gait aid 
- Outdoors – gait aid 
- Physical activity?  (walk in your 

home, walk around the block, walk 
in mall etc) 

- Did you notice that they had any 
worries before their fall? 

- Were you worried about them 
falling? 

- Did they take any measures to 
address these concerns (ie,use gait 
aids, ask family / friends for help?) 

 

COM-B (Capability, Opportunity, Motivation) 
Psychological capability: 
‘capacity to engage in the 
necessary thought processes:  
comprehension, reasoning, etc’ 
 
Strength or stamina to engage in 
the necessary mental processes 
 

What were your expectations about 
walking (with or without help from our 
staff) within the first 1-2 days after 
surgery? 
 
Were you worried / concerned / anxious / 
fearful / hesitant about the 
(walking/exercise) activities in the first 1-
2 days after surgery?  
 
How did you feel (emotionally) about 
getting up and out of bed in the first few 
days? 
 
Was there anything you wish the staff told 
you before surgery – or right after 
surgery? 
 
Do you remember any of our staff 
explaining to you what would be expected 
for exercise / moving in the first few 
days? 
 
Did you voice any concerns about moving 
to our staff? 

What were your expectations about 
“pt’ walking (with or without help 
from our staff) within the first 1-2 days 
after surgery? 
 
Was there anything you wish the staff 
told you before surgery – or right after 
surgery? 
 
Do you remember any of our staff 
explaining to you what would be 
expected for exercise / moving in the 
first few days? 
 
Did you voice any concerns about 
moving to our staff? 
 
 



 

190 

 

 
Physical capability: 
Strength or stamina to engage in 
the necessary physical processes 
 

Thinking about how you felt physically 
right after your surgery – what do you 
think that you were capable (able) to do 
first 1-2 days (with or without help?) 
 
What about as time went on, for example, 
on the 3rd or 4th day after surgery?  Did 
you feel stronger and more able to stand 
on your own (or with help?) 
 

Thinking about how ‘patient’ appeared 
physically right after your surgery – 
what do you think that they were 
capable (able) to do first 1-2 days (with 
or without help?) 
 
What about as time went on, for 
example, on the 3rd or 4th day after 
surgery?  Did you see them become 
stronger and more able to stand on 
their own (or with help?) 
 

Physical opportunity: 
Afforded by the environment 
involving time, resources, 
location, cues for physical 
affordance 
 
 

Can you tell me about the time spend with 
physiotherapy?  Do you think that they 
provided you enough time to take part in 
physical activities during the first couple 
of days? 
 
- Can you comment on moving 

activities that you found helpful? 
- What about activities that were not 

helpful to you? 
- Would you have liked to get up more 

often to bathroom, chair, up for 
meals? 

- Do you think if the healthcare staff 
asked you to get up more often that 
you would have been able to? 
(thinking about physical capability) 

- Did the hospital bed and room setup 
allow you to get out of bed if you 
wanted to?  (think about bedrails, IV 
poles, location of the bathroom, 
privacy, etc). 

 

Were you present when physiotherapy 
came to visit?  Do you think that they 
provided ‘pt’ with enough time to take 
part in physical activities during the 
first couple of days? 
- Can you comment on moving 

activities that you think were 
helpful? 

- What about activities that were not 
helpful? 

- Would you have liked to see ‘pt’ 
get up more often to bathroom, 
chair, up for meals? 

- Do you think if the healthcare staff 
asked ‘patient’ to get up more 
often that they would have been 
able to? (thinking about physical 
capability) 

- Did the hospital bed and room 
setup allow ‘pt’ to get out of bed if 
they wanted to?  (think about 
bedrails, IV poles, location of the 
bathroom, privacy, etc). 

Social opportunity: 
Afforded by interpersonal 
influences, social cues, cultural 
norms which influence the way 
we think (ie, ‘sick’ norms, the 
words that make up our language 
social cues) 
 

Were any family members or friends able 
to help you get up and out of bed in the 
first few days after surgery (ie, set you up 
at the edge of bed for your meals, walk 
with you in the halls, etc)? 
Do you think that you would have been 
able to do more / less if your family 
members or friends were present to help 
you? 
 
Did your roommate do physical activities 
(like walking or going to the bathroom) 
which may have prompted you to do the 
same activity? 
 
What do you think would be ‘normal’ 
expectations for mobility while in the 
hospital recovering after a hip fracture?  
 

Were any family members or friends 
able to help ‘patient’ get up and out of 
bed in the first few days after surgery 
(ie, set you up at the edge of bed for 
your meals, walk with you in the halls, 
etc)? 
 
Do you think that ‘patient’ would have 
been able to do more / less if family 
members or friends were present to 
help? 
 
Did their roommate do physical 
activities (like walking or going to the 
bathroom) which may have prompted 
‘patient’ to do the same activity? 
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Did the healthcare staff ask if you wanted 
to eat your meals in a chair, or get up to 
go to the bathroom (or just set up your 
trays and offer you a bedpan). 
 

What do you think would be ‘normal’ 
expectations for mobility while in the 
hospital recovering after a hip fracture?  
 
Did the healthcare staff ask if ‘patient’ 
wanted to eat your meals in a chair, or 
get up to go to the bathroom? 
 

Reflective motivation: 
Reflective process involving 
plans (self-conscious intentions) 
and evaluations (beliefs about 
what is good and bad) 
 

Did you think that having the 
accelerometer (movement device) on your 
leg prompted you to move more often?   
 
Did you know that you were going to a 
rehab facility after surgery (or did you just 
assume you would need one?) 
 
Do you think that knowing you needed 
rehab therapy influenced your 
participation in early moving activities 
right after surgery? 
 
Reflecting on your early moving activities 
– do you think you did well?  Would you 
have liked to have done more?   
 
 
 

 

Automatic motivation: 
Automatic processes involving 
emotional reactions, desires 
(wants / needs) impulses, 
inhibitions, drive states and reflex 
responses 
 

Did you have any feelings of fear, 
anxiety, worry, or concern when you were 
first getting up and out of bed (with or 
without help?) 
Can you tell me more about these 
feelings? 
 
Do you think that these feelings of (worry 
/ fear / concern), limited your ability to 
progress (for example, did it stop you 
from walking farther, or participating in 
more physiotherapy sessions? 
 

Do you think that ‘pt’ had any feelings 
of fear, anxiety, worry, or concern when 
you were first getting up and out of bed 
(with or without help?) 
 
Do you think that these feelings of 
(worry / fear / concern), limited their 
ability to progress (for example, did it 
stop them from walking farther, or 
participating in more physiotherapy 
sessions? 
 

 

 
 


