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Abstract 
Background: The main focus of care in intensive care units (ICU) has historically been on preventing 

mortality. With advancing knowledge and technology, more patients now survive their ICU stay. 

Therefore, critical care priorities have recently shifted to preventing critical illness related morbidities, 

including ICU-acquired weakness (ICUAW) and delirium, in order to optimise functional, psychosocial, 

cognitive, and quality of life outcomes for survivors of critical illness and their families. Early 

mobilisation and ICU-based rehabilitation are recommended interventions to achieve these clinical 

objectives. There are no published studies describing early mobilisation practice in Namibia. 

Aims: This study aimed to describe the profile of patients admitted to two private intensive care units 

in Windhoek, Namibia, and to describe practices, attitudes and perceptions of nurses, doctors, and 

physiotherapists regarding early mobilisation of critically ill patients in those ICUs. 

Methodology: A retrospective, descriptive record review was conducted to describe the ICU patient 

profile and documented mobility practice. Charts of 870 patients admitted between 01 January 2016 

and 31 December 2016 to two private Windhoek ICUs were included in the record review. 

A descriptive, cross-sectional, self-administered survey was used to assess knowledge of ICUAW and 

early mobilisation, reported mobility practice, personal views on early mobilisation, perceived 

contraindications/precautions to early mobility, the perceived barriers to the provision of early 

mobility, perceived permissible activity levels based on patient physiological status, and sedation 

practices. A total 39 nurses, doctors, and physiotherapists were included in the survey.  

Results: Record Review: 538 (61.8%) patients were male. Mean age was 56 (SD 14.9, range 18-90) 

years. Most admissions were elective (n=577; 66.3%). Coronary angiogram (n=179; 20.6%), cardiac 

conditions (n=113; 13%) and cardiac surgery (n=90; 10.3%) were the main admission diagnoses. Most 

patients (n=697; 80.1%) did not receive mechanical ventilation; average length of stay in ICU was 3.41 

(1-37) days, and duration of mechanical ventilation was 0.7 (0-20) days. The mortality rate was 5.2%. 

Three hundred and fifty-two (40.5%) patients received physiotherapy treatment, with the majority 

(n=271; 78.6%) being mobilised once daily. Most patients (n=253; 73.3%) who were mobilised were 

done so within 48 hours of ICU admission. Physiotherapy techniques used were manual chest 

physiotherapy, mobilisation to a chair, and active range of motion exercises. Five (1.4%) patients 

experienced adverse events during physiotherapy treatment (change in systolic blood pressure to 

<90mmHg or >200mmHg during treatment). Delirium was not assessed or monitored in any included 

patient. 

Survey: The overall response rate was 24.1% (n=42). Clinician group response rates were 

physiotherapists 10.2% (n=13); nurses 65.6% (n=21); and doctors 55.6% (n=5). Most participants 

underestimated the incidence of ICUAW (n=17; 44.7%) and reported unfamiliarity with the literature 

on early mobilisation (n=19; 51.4%). Twenty-five (38.5%) of sixty-five total physiotherapist responses 

reported they would mobilise patients once daily, while thirty-one (47.7%) responses reported they 

would mobilise patients twice daily. Twenty-seven (41.5%) physiotherapist responses reported they 

spend 16-30 minutes mobilising a patient. The mobilisation team described consisted mainly of 

physiotherapists, nurses, and porters. Routinely used physiotherapy techniques included manual 

chest physiotherapy, bed mobility, pre-gait activities and strengthening exercises. Providers reported 

conservativism in permissible patient activity levels, especially in ventilated patients. The most 

commonly reported barriers to early mobilisation were requiring a doctor’s referral for mobilisation, 

medical instability, excessive sedation, safety concerns, inadequate training, and lack of 

communication. 
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Conclusion: Patients were admitted electively, mainly post-cardiac surgery or for cardiac-related 

diagnoses. Delirium is not being standardly monitored in ICU. This could contribute significantly to 

poor patient outcomes. Quality improvement programmes to implement and optimise delirium 

monitoring and prevention in Namibian ICUs are recommended. 

Physiotherapists routinely use manual chest techniques, bed mobility, pre-gait activity, and 

strengthening exercises in ICU. Survey participants underestimated the likely incidence of ICUAW and 

lacked sufficient knowledge and training on early mobilisation. Many barriers to early mobilisation 

were identified in this study, which should be addressed through implementing quality improvement 

programmes to direct and improve ICU mobility practice. Future point-prevalence studies are 

recommended with larger sample sizes from both the private and public sectors to increase the 

generalisability of results. 
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Glossary of Terms 
ICUAW     Weakness that is acquired during the critical illness episode  

[1]       

   

Post Intensive Care Syndrome New or worsening impairments in physical, cognitive, or 
mental health status arising after critical illness and 
persisting beyond acute care hospitalization [2] 

 
Mobility Champion An individual who co-ordinates and implements early 

mobilisation through sharing expert knowledge on the 
benefits of early mobility to the clinicians, patients, and 
family, provides training, and develops the hands-on skills of 
ICU staff [3] 

 
Mobilisation Active or assisted patient mobility that may include bed 

mobility, sitting, standing, ambulation, or active exercises [1] 

Early Mobilisation Physiotherapist-directed rehabilitation started within 48 

hours of admission to the ICU [1] 

Progressive Mobility A series of planned movements that is built up and 

intensified to more challenging activities that aim to return 

the patient to their previous level of function [4] 

Delirium Acute manifestation of brain dysfunction with behaviour 

disturbances in attention, awareness, and cognition [5] 

Adverse Event An unforeseen adverse incident that occurs in a patient 

related to a healthcare intervention, e.g. a drop in systolic 

blood pressure [6] 
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Chapter 1 Introduction and Background 
In the critical care environment, the main focus of care has historically been on preventing mortality 

[7]. With medical and technological advances over the last decade, intensive care unit (ICU) survival 

has improved [7]. There is now increased awareness and focus on ICU- related morbidities, such as 

ICU-acquired weakness (ICUAW), which can affect long-term functional outcomes and quality of life in 

survivors of critical illness [1, 8, 9]. Many other detrimental consequences arise from bedrest and 

immobility during critical illness, such as skeletal muscle and heart deconditioning, the development 

of pressure sores, and delirium, which also lead to poor physical and functional outcomes [10]. Post 

intensive care syndrome (PICS) is a collective term used to describe the multisystem sequelae of 

critical illness, affecting patient cognition and physical function, and psychosocial wellbeing and 

health-related quality of life in the patient and their families/caregivers well beyond the acute critical 

illness episode [11].   

This introduction will focus on early mobilisation as a solution to mitigate the detrimental 

consequences of bedrest and reduced mobility, and ICUAW and delirium as potential factors 

predisposing to PICS, as it is important to understand the impact these critical care-related 

complications have on patient recovery and functional outcomes. 

1.1 Early Mobilisation 
There is no clear consensus on the definition of early mobilisation [12]. Some studies define early 

mobilisation variably as mobility initiated within 24 hours [13], 48 hours [1], or 72 hours of ICU 

admission [14], while others define it as mobilisation occurring within 2-5 days of ICU admission [15]. 

Early mobility has also been defined as mobility initiated within 72 hours of intubation/mechanical 

ventilation [16]. This thesis will define early mobilisation as physiotherapy and acute rehabilitation 

started within 48 hours of ICU admission (regardless of ventilation status). 

Although consensus is still needed on the optimal dosage, frequency, and intensity of early 

mobilisation, this intervention strategy can help mitigate the detrimental effects of critical illness, 

bedrest, and immobility [14, 17, 18]. Early mobility is safe, feasible, and has been associated with 

reduced incidence and duration of delirium, reduced ICU and hospital LOS [19] and health-related 

costs, and improved functional and physical patient outcomes [8, 10, 14, 20-31]. Once ICUAW has 

developed, it becomes difficult to address, hence the importance of initiating early activity, which is 

the best strategy in preventing its development [32, 33]. 

Despite the known benefits and safety of early mobilisation in critical care, a multitude of barriers that 

affect its implementation have been described in different settings, including perceived or actual 

patient-, provider-, and institutional-related barriers [1, 20, 34]. These are discussed in detail in 

Chapter 2. 

To date, no research on early mobilisation in critical care has been conducted in Namibia, a country 

situated on the South-Western coast of Africa. 

1.2 Intensive Care Unit Acquired Weakness 
ICU-acquired weakness (ICUAW) can be defined as weakness that is acquired during the critical illness 

episode [1]. As patients’ survival rates in the intensive care unit (ICU) have improved over the years, 

the issue of ICUAW has become more evident and is now receiving more attention [9]. Clinicians have 

been shown to underestimate the incidence of ICUAW [1], the prevalence of which is estimated to 

exceed 50% of all patients admitted to ICU [35, 36]. ICU-acquired weakness may affect all muscle 
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groups, including limb, trunk, and respiratory muscles. Muscle tone and deep tendon reflexes are also 

reduced [32, 33, 35-37]. 

ICUAW impacts on the ability to successfully wean from mechanical ventilation (MV), owing to 

respiratory muscle weakness, increases risk of mortality, hospital length of stay (LOS) and out of 

hospital costs; and is associated with poor physical outcomes and quality of life in the longer term [37, 

38]. 

Although the pathophysiology of ICUAW is still unclear [37, 38], it can be classified as critical illness 

polyneuropathy (CIP) or critical illness myopathy (CIM). Considering these impairments often co-exist 

and may be difficult to differentiate, the collective terms “critical illness neuromyopathy” or “critical 

illness polyneuromyopathy” are commonly used [32, 33, 37, 39]. 

1.2.1 Critical Illness Polyneuropathy 
Peripheral nervous system failure is thought to be the primary mechanism behind CIP, related to 

multiple pathophysiological processes including decreased and impaired oxygen and adenosine 

triphosphate (ATP) usage and therefore decreased axonal nutrient delivery, resulting in axonal 

degeneration [32, 33, 39, 40]. This may occur as a consequence of microvascular dysfunction that 

occurs during severe sepsis, causing decreased cardiac output and stroke volume, and postural 

hypotension leading to fluid losses [32, 33, 39, 41]. 

Nerve conduction tests show a marked reduction in the amplitude and number of compound motor 

and sensory action potentials in limb muscles, with severe axonal degeneration [32, 33, 39, 40]. 

However, conduction speeds of sensory and motor impulses are unaffected. Cranial nerves/nerve 

roots may also be involved as well as the phrenic and intercostal nerves, resulting in diaphragmatic 

and intercostal muscle weakness that adversely affect respiratory system function and contribute to 

increasing duration of mechanical ventilation [32, 33, 39]. 

Other factors contributing to CIP include use of corticosteroids which may induce hyperglycaemia 

(high blood glucose); neuromuscular blockade drugs, resulting in muscle toxicity and chemical 

denervation; hyperglycaemia causing axonal damage through glucose cellular toxicity and/or 

increased oxidative stress; and multiple organ failure [39, 42]. 

1.2.2 Critical Illness Myopathy 
Patients in critical care are prone to develop ICUAW and have poor functional outcomes because of 

underlying systemic illness, multiple organ failure, sepsis, hyperglycaemia, corticosteroids, use of 

neuromuscular blockades and duration of bedrest and/or immobility [7, 42].  

The main pathophysiological processes underlying CIM are thought to be [32, 33, 39, 41, 42]: 

➢ Notable muscle wasting that occurs at a rate of 3-4% each day. 

➢ Decreased excitability of muscle membrane through inactivation of sodium channels and 

corticosteroid use. 

➢ Reduced uptake and release of calcium in the sarcoplasmic reticulum leading to reduced 

muscle contractility. 

➢ A decrease in muscle force generation. 

➢ Mitochondrial dysfunction resulting in impaired use of oxygen and ATP production. 

➢ Muscle toxicity related to the use of neuromuscular blockades, and structural changes 

occurring in muscle related to corticosteroid use. Neuromuscular blockades increase the 

susceptibility of muscle to corticosteroids. 
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1.2.3 Clinical Features 
The weakness developing after the onset of critical illness is flaccid in nature, with sparing of facial 

grimacing, and is more pronounced distally (lower limbs more affected than upper limbs). Within the 

limbs, weakness is generally more marked distally than proximally [32, 33, 37]. Although gradual 

recovery occurs, weakness can persist for up to two years after ICU discharge [32]. 

ICU-acquired weakness can be diagnosed with electrophysiological examination (nerve conduction 

testing, electromyogram), muscle strength testing using the medical research council (MRC) muscle 

grading test, and muscle biopsy [32, 33, 38, 42]. 

1.2.4 Prevention and Management of ICUAW 
Once ICUAW occurs, it is extremely difficult to treat. Therefore, reducing the risk factors for its 

development i.e., reduced mobility, systemic illness, multiple organ failure, sepsis, hyperglycaemia, 

corticosteroids, neuromuscular agents, through holistic management strategies targeting the disease 

processes as well as implementing early ICU-based rehabilitation and mobilisation are essential to 

prevent the development of ICUAW [37, 42]. Once ICUAW has already set in, it is still possible to 

address it through early physiotherapy and rehabilitation [43, 44]. This will be elaborated on in the 

literature review. 

1.3 Delirium 
Delirium is defined as an acute manifestation of brain dysfunction with behaviour disturbances in 

attention, awareness, and cognition [5]. It is a well-described complication of critical illness, 

associated with increased mortality, prolonged ICU and hospital LOS, poor physical and functional 

outcomes, and long-term cognitive impairment. It can be grouped into hyperactive, hypoactive, and 

mixed delirium. Patients with hypoactive delirium (who are seemingly calm and quiet) are often under 

recognised [5, 36, 45]. 

1.3.1 Risk Factors 
Risk factors for the development of ICU related delirium include pre-existing dementia, coma, heavy 

sedation, mechanical ventilation, alcohol consumption, hypertension, and high patient acuity on 

admission [5]. It is therefore important to routinely screen for delirium in ICU patients [5]. The 

confusion assessment method (CAM-ICU) and the intensive care delirium screening checklist (ICDSC) 

are considered the best tools available to monitor delirium [5, 45]. 

1.3.2 Management and Treatment of Delirium 
The incidence and duration of delirium can be reduced by introducing early mobilisation in the ICU 

and by appropriate sedation management avoiding the use of benzodiazepines [5]. Occupational 

therapy has an important role in ameliorating the cognitive impairments that may be caused by 

delirium [45]. Pain should first be appropriately managed through analgesics and thereafter minimal 

effective sedation applied, guided by using the Richmond Agitation Sedation Scale (RASS). 

The PAD (Pain, Agitation, Delirium) guidelines help to reduce the risk for developing delirium by 

appropriate pain management (analgesia-first medication); monitoring of agitation using the RASS; 

delirium monitoring using the CAM-ICU and ICDSC tools; and promoting early physical activity [46-48].  

Haloperidol is the preferred drug for the treatment of delirium. This drug blocks the D₂ dopamine 

receptors, thereby blocking the occurrence of hallucinations and disorganised thought processes [5]. 

However, the evidence for proving the efficacy of psychoactive drugs is lacking, and these drugs 

themselves are risk factors for delirium, and therefore should not be used routinely [5, 49]. Patients 

receiving Haloperidol or other psychoactive drugs should be monitored for any adverse effects i.e., 
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hypotension (low blood pressure), dystonia, laryngeal spasm, hyperthermia, glucose and lipid 

dysregulation, constipation and urinary retention [5].   

1.4 Post Intensive Care Syndrome 
Post Intensive Care Syndrome is a collection of complications arising after the critical illness episode, 

which may extend well beyond hospital discharge [50]. Post ICU syndrome is characterised by either 

new or worsening physical, cognitive (impaired executive function controlled by the pre-frontal 

cortex, memory, attention span, language and visuo-spatial difficulties) and mental health (stress, 

anxiety, depression, post traumatic sleep diss) impairments or disabilities that decrease quality of life 

of both the patient and their family members and/or caregiver/s [11] [50].  

Barely 10% of patients receiving mechanical ventilation for more than 4 days achieved functional 

independence and survived 1 year after discharge in an American study [50]. ICU-acquired weakness 

developed in 25-80% of those with sepsis or those requiring mechanical ventilation for more than 4 

days [50]. Cognitive impairment developed in 30-80%, while depression and anxiety occurred in up to 

57% and 48% of patients [50]. Between 10-50% of these patients developed post-traumatic stress 

disorder (PTSD) [50]. 

Critical illness also affects families and recognition for the psychological symptoms experienced by 

family members are included in the term PICS-Family (PICS-F). Up to 42% of family members of 

survivors of critical illness develop PTSD as a result of altered family dynamics, taking on a caregiving 

role, having to take off time from work that may affect their income, and up to 75% of family 

members  develop anxiety (33% of them requiring medication) that can all persist for years after 

hospital discharge [50].  

1.4.1 Risk Factors 
Bedrest and immobility; increased duration of mechanical ventilation and LOS in ICU; delirium; 

sedative use (specifically the use of benzodiazepines); sepsis; development of acute respiratory 

distress syndrome (ARDS); hypoglycaemia; and hypoxia are all risk factors for the development of PICS 

[50]. The duration of delirium negatively affects cognitive function following ICU discharge, while the 

use of sedatives can contribute to the development of post-traumatic stress disorder (PTSD) following 

hospital discharge [5].  

1.4.2 Prevention and Management of PICS 
Firstly, the risk factors for the development of PICS must be minimised. Early psychological support 

for both the patient and family is essential. For example, keeping an ICU diary that describes the 

patient and family’s experiences during the ICU stay may reduce their levels of anxiety, and may 

reduce the risk of development of PTSD, and depression. Creating an environment conducive to 

healing i.e., sleep promotion, noise reduction, appropriate lighting, family presence and involvement 

can also be used as strategies to decrease the prevalence of PICS. It is recommended that a checklist 

of patients’ physical, cognitive, and mental status be recorded from pre-admission through to their 

recovery [50]. 

Other strategies to reduce the risk of developing PICS include optimal pain management, appropriate 

use of sedation with regular awakening and spontaneous breathing trials; preventing, monitoring, and 

managing delirium (associated with long-term cognitive impairment); encouraging patient and family 

engagement; and promoting early activity in patients [11, 46].  

Early activity will help minimise the worsening of existing or development of new physical weakness 

that arise from bedrest and reduced mobility and can even work on improving skeletal muscle 
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strength and physical/functional outcomes once the weakness, referred to as ICUAW, has already set 

in [14, 15, 18, 43, 44]. 

Together these strategies have been grouped in the “ABCDEF” [47, 50] and PAD [46] bundles of care, 

which aim to optimise the functional and psychosocial outcomes of critically ill or injured patients and 

are discussed in more detail in Chapter 2.  

 

Table 1.1: ABCDEF Bundle of Care 

A Assess, prevent, and manage pain 
B Both spontaneous awakening and breathing 

trials 
C Choice of medication management 
D Delirium 
E Early mobility and exercise 
F Family engagement and empowerment [51] 

 

Post-ICU rehabilitation is necessary to address the long-term physical, cognitive impairment and 

mental health issues that may persist after hospital discharge. This must include education and 

family/caregiver involvement since they are also profoundly affected by PICS [11, 50].  

1.5 Aims and Objectives of the Study 
This study aims to describe the mobility practices, attitudes and perceptions of nurses, doctors, and 

physiotherapists regarding early mobilisation of critically ill patients in Namibian ICUs. 

Objectives of this study are to describe: 

➢ The profile of patients admitted to two private ICUs in Windhoek. 

➢ The mobility practices of physiotherapists working in Windhoek ICUs. 

➢ Nurse, doctor and physiotherapist attitudes, and perceived barriers to early mobilisation in 

Namibian ICUs. 

 

1.6 Significance of this Study 
This study is the first of its kind in Namibia. The results of this study will add to the body of knowledge 

in the field by describing the typical profile of patients admitted to private hospitals in Windhoek as 

well as describing mobility practices and clinician perceptions on early mobilisation in critical care.   

Results of this study may be used to inform and direct quality improvement programmes aimed at 

mitigating the identified barriers to early mobilisation and promoting adherence to the ABCDEF 

bundle of care, in order to optimise functional ICU outcomes of patients admitted to private hospital 

ICUs in the region. 
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1.6.1 Description of the Healthcare Structure in Namibia 
Healthcare services in Namibia are divided into private and public sectors. Of the 2.45 million 

population, only 18% have access to private medical care, while 82% utilise the public health system 

[52].  

The Namibian public health system, run by the Ministry of Health and Social Services (MoHSS), 

consists of four-tiers i.e., primary health care; district hospitals; intermediate hospitals; and referral 

hospitals. In rural areas, there are 5780 people per primary healthcare clinic, and 58 825 people per 

district hospital [52]. Public hospitals are overcrowded, putting the public healthcare system under 

tremendous strain. These hospitals also suffer a severe shortage of staff, especially specialists, that 

include physiotherapists, and will be discussed in more detail below. As a result, those that can afford 

it seek medical attention elsewhere i.e., at private healthcare facilities, that are perceived to be of 

higher quality care [52].   

The various private and public hospitals that exist in Windhoek are described here. The role of the 

Motor Vehicle Accident (MVA) Fund is also described in this section. 

The MVA Fund 

The Namibian motor vehicle accident (MVA) fund act was promulgated in 1990 (Appendix I). It 
provides compensation directly to the injured persons and/or their families and pays for any 

healthcare services related to a motor vehicle or motorcycle accident that has occurred on Namibian 

roads. The latest government gazette: MVA Fund Act 10 of 2007 (Appendix II) can be found on their 

website  www.mvafund.com.na regarding their accident response: 

The accident scene is attended to by paramedics as soon as possible. Patients requiring medical 

treatment are transported to the nearest hospital for the appropriate procedure/s. Once the patient’s 

condition is stabilised, they are transferred to private facilities for further treatment and in-patient 

rehabilitation. After discharge from hospital or step-down facilities, the fund pays for further 

outpatient rehabilitation/medical consultation, as necessary.  

1.6.2 Participating Institutions 
Roman Catholic Hospital is a 123-bed private facility with a modern 10-bed general ICU. Each of these 

beds are in private rooms with glass doors that make for easy isolation of patients, when necessary, 

for infection control purposes. They also have a 7-bed High Care Unit that is used as an ICU when the 

general ICU exceeds its capacity. This hospital does not have a paediatric nor a maternity unit. 

One physiotherapy practice is contracted to this hospital. This practice holds renewable accreditations 

as an intern facility (Appendix III) that offers supervision and guidance to newly qualified 

physiotherapists, and a continuous professional development (CPD) facility (Appendix IV) that offers 

in-house CPD activities, with the Health Professions Council of Namibia (HPCNA). The practice has 

written protocols in place for the appropriate rehabilitation of patients with various medical and 

surgical conditions, and after cardiac and orthopaedic surgery. The physiotherapists here do not 

automatically assess the patients in ICU for commencement of rehabilitation and mobilisation. 

Physiotherapy, rehabilitation and mobilisation is commenced upon written or verbal referrals from 

doctors. The physiotherapists do, however, conduct a pre-operative session on elective cardiac and 

orthopaedic surgery patients one day before the surgery. The cardiothoracic surgeon and the 

orthopaedic surgeons make a written request to commence rehabilitation and mobilisation one day 

after surgery. These patients are required to be seen twice daily in ICU as well as in the wards until 

hospital discharge. Medical and other surgical patients are only seen once daily, unless requested by 

the attending doctor for twice daily physiotherapy.  

http://www.mvafund.com.na/
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Motor Vehicle Accident (MVA) patients in the ICU and hospital are only seen upon referral by the 

attending doctor, once daily, as the MVA fund will not pay for rehabilitation services that are not 

requested in writing by a medical practitioner. Requests for twice daily physiotherapy for these 

patients are required by the MVA fund to be done by the attending doctor in writing. MVA patients 

are transferred to the public hospitals and private step-down facilities for continuation of in-patient 

rehabilitation as soon as their condition has stabilised.  

Mediclinic Windhoek is a private facility with a 9-bed Intensive/High Care Unit, and a 5-cot Neonatal 

Intensive/High Care Unit. One physiotherapy practice is contracted to this hospital. Whether this 

hospital has mobilisation protocols are unknown. The ICU at this hospital also receives MVA patients 

who may only commence physiotherapy, performed once daily, upon written referral by a medical 

practitioner, as described above. 

1.6.3 Non-Participating Institutions 
Rhino Park Hospital is a 104-bed private facility with a 4-bed ICU, one double High Care room, and 14-

cot Neonatal ICU. They too have one contracted physiotherapy practice that services their patients. 

Whether they have mobility protocols is unknown. 

Lady Pohamba Private Hospital is a 98-bed private facility with a 10-bed general ICU, 11-bed High 

Care Unit, 6-bed Neonatal ICU, 14-bed trauma unit, and a 7-bed gastro-intestinal unit. The structure 

of physiotherapy/rehabilitation services at this hospital is unknown, as are the existence of written 

mobility protocols. This hospital also receives MVA patients who may only commence physiotherapy 

upon written referral by a medical practitioner, as described above. 

Windhoek Central Hospital is Namibia’s largest public referral hospital with 855 beds. It has an 8-bed 

mixed ICU (adults and paediatrics). They have a spinal unit that receives patients (including MVA 

patients) from the private hospitals after having the necessary surgery/procedures and initial 

rehabilitation. The cardiac unit currently has two adult, and one cardiothoracic surgeon (that also 

perform surgeries at private facilities).  

The hospital has a hydrotherapy pool that is used as a storage facility for wheelchairs by the 

occupational therapists (that are staffed at well over 10). Physiotherapy and rehabilitation services at 

this hospital are in dire straits, as they only had three physiotherapists servicing the hospital for the 

last 11 years. Two physiotherapists have subsequently resigned, with only one remaining. The 

Namibian Ministry of Health and Social Services (MoHSS) made a request to the Namibian Society of 

Physiotherapy (NSP) for physiotherapists in private practice to provide their services at this hospital. 

This request has been forwarded to all members of the NSP (Appendix V).  

Katutura Intermediate Hospital is a public facility with 830 beds. This referral hospital, however, does 

not have an ICU. It is situated on the same premises as Windhoek Central Hospital, to where any 

patients requiring intensive care are transferred. This hospital once had a big group of medical 

practitioners, specialists, physiotherapists, and occupational therapists in the 1980s. Decades later, 

their medical and rehabilitation services severely declined as many practitioners moved into the 

private sector. They now have a small group of medical practitioners and specialists that also work in 

the private sector, and a group of occupational therapists to service their patients. There are no 

physiotherapy services currently.  
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Step-down Facilities 

Two step-down facilities where patients receive long-term rehabilitation exist in Windhoek i.e., 

Paramount and West Care rehabilitation centres.  

Paramount Healthcare Centre   

www.paramounthcc.com 

This is a privately funded facility. Services offered include physiotherapy (including hydrotherapy), 

occupational therapy, clinical psychology, and speech therapy. Motor vehicle accident (MVA) patients, 

and all other patients requiring long-term rehabilitation are referred here. Primary healthcare 

services, chronic disease management, and chemotherapy infusion are also offered. It is uncertain 

whether this facility has written rehabilitation/mobility protocols in place, and what the mobility 

practice of the physiotherapists are. 

West Care Medical Centre 

This is a newly established privately funded step-down facility that offers physiotherapy, occupational 

therapy, biokinetics, and dietetics. Motor vehicle accident patients (MVA) patients requiring long-

term rehabilitation are also transferred/referred here. They also have day clinic that offers primary 

healthcare services, and a mobile clinic that provides wound care and chronic disease monitoring 

services to patients that are unable to travel to the facility. It is uncertain whether this facility has 

written rehabilitation/mobility protocols in place, and what the mobility practice of the 

physiotherapists are. 

University of Namibia School of Medicine 

www.unam.edu.na/school-of-medicine/undergraduate-qualifications 

The University of Namibia School of Medicine, based in Windhoek, was opened in 2010. The first 

doctor graduates were produced in 2015. Occupational and physiotherapy schools were started with 

their first group of students in 2018 that are yet to graduate. The physiotherapy department, 

however, does not currently have adequate facilities and staff to provide all the necessary training to 

the students enrolled. In 2020, the physiotherapy school only had three lecturers that conducted all 

lectures, practical training, and clinical supervision. Moreover, due to the physiotherapy service crisis 

at the public facilities in Windhoek, clinical placements of these students are challenging. The head of 

the physiotherapy school is currently scouting for potential clinical placement venues and recruitment 

of lecturers and clinical supervisors. So far, two private facilities have been earmarked for these 

placements i.e., Roman Catholic Hospital and Dagbreek School (a school for special-needs children). 

  

http://www.paramounthcc.com/
http://www.unam.edu.na/school-of-medicine/undergraduate-qualifications
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Chapter 2 Literature Review 
 

2.1 Aims and Objectives 
The aims of this literature review are to describe the global mobility practices, and the attitudes and 

perceptions of clinicians (nurses, doctors, and physiotherapists) on early mobilisation of critically ill 

patients. 

The objectives are to describe: 

➢ The international profiles of patients admitted to ICU, as described in studies of mobility 

practice 

➢ The current mobility practices in ICUs worldwide 

➢ The safety, feasibility, and benefits of early mobilisation in ICU 

➢ The attitudes and perceived barriers to early mobilisation in ICU  

2.2 Methods 

2.2.1 Searching 
The student researcher conducted this review using computerised databases, namely PubMed, 

CINAHL, Scielo, and Google Scholar from the date of inception to December 2020. A combination and 

variation of the following key search terms included: “ICU mobility culture” OR “ICU admissions” OR 

“patient demographics” OR “current early mobilisation practice in ICU” OR “mobility practices in ICU” 

OR “physiotherapy techniques in ICU” OR “cardiac surgery ICU admission practices” OR “timing of 

mobilisation in ICU” OR “benefits of early mobilisation in ICU” OR “clinician knowledge, attitudes and 

perceptions regarding early mobilisation of critically ill patients” OR “barriers to early mobilisation in 

ICU” OR “perceived barriers to early mobilisation in ICU” OR “staff barriers to early mobilisation in 

ICU”. Search term “Hanekom, S” was included on the Scielo database. More articles were sourced by 

direct searches of published titles referenced in the studies found through the above-mentioned 

searches. 

2.2.2 Selection Criteria 
All articles that reported on the profile of adult patients in ICU, ICU mobility practices, the safety, 

feasibility, and benefits of early mobilisation, attitudes and perceptions of barriers and facilitators to 

early mobilisation were eligible for inclusion, regardless of study design and including reports of 

quality improvement programmes. Pilot studies and articles not in English were excluded from this 

review. 

The student researcher independently performed the literature search. Titles and abstracts of 

potentially relevant articles were screened, and full text review was conducted after the initial 

screening. 

2.2.3 Search Results 
Tables 2.1-2.5 present the articles selected for inclusion in this review chapter (total 117): 

16 systematic reviews, 10 intervention studies, 45 observational studies, 11 quality improvement 

programmes, and 35 other (14 clinical reviews, 14 expert opinion, 3 case reports, 2 special features, 1 

conference report, and 1 expert consensus) articles.
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Table 2.1: Summary of Included Systematic Reviews 

Author Country Total Studies 
Included 

Population Primary Objective Main Outcome 

Early Mobilisation Definition 

Clarissa et 
al 2019 [12] 

USA 
Australia 

76 qualitative 
and 
quantitative 
(RCTs, case-
series, case-
control, 
cohort) 
studies 

10583 
Critically ill 
adults 

To explore the definitions of 
early mobilisation of 
mechanically ventilated 
patients in the literature 

➢ Cohort studies were the predominant study design (n=33, 
43%), followed by RCTs (n=18, 24%) and case control studies 
(n=11, 15%) 

➢ Most of the studies originate from the USA (n=27, 36%) and 
Australia (n=9, 12%) 

Four major themes 
1. Non-standardised definition 
2. Contextual factors relating to early mobilisation activities 
3. Negotiated process between patients and staff 
4. Collaboration between patients and staff 
➢ EM-MV full definitions were obtained from 15 studies (20%) 

and partial definitions were identified from 15 studies (20%) 
➢ The other studies (n=46, 61%) did not provide a definition 
➢ There is no consensus on the definition of early mobilisation in 

mechanically ventilated patients 
➢ Early mobilisation activities in mechanically ventilated patients 

are varied, dependent on the patient’s characteristics and the 
ICU settings 

 

Barriers to Early Mobilisation 

Parry et al 
2017 [53] 

USA 
Australia 
UK 

89 studies 
77 
quantitative 
(RCTs, 
pseudo-RCTs, 
cohort 
studies, case-

17547 
Critically ill 
adults, 56 
Caregivers, 
4425 HCPs 
working in 
ICU 

To investigate the factors 
influencing physical activity 
and rehabilitation for 
survivors of critical illness 

➢ Most common countries were USA (n=54, 61%); Australia 
(n=13, 15%) and UK (n=10, 11%) 

➢ Most of the papers (93%, n=83) focused on the ICU setting 
alone  

➢ Most of the included quantitative studies were either case 
series with or without intervention or cross-sectional study 
(n=48/77, 62%) 
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control 
studies, case 
series, cross-
sectional 
studies) and 
12 qualitative 
studies 

➢ Qualitative studies scored poorly for lack of reporting of the 
interviewer’s characteristics and relationship between 
interviewers and participants 

➢ The median [interquartile] score for qualitative studies was 21 
[11–22] 

➢ Patient physical and psychological ability (sedation, delirium) to 
perform physical activity, safety concerns, lack of leadership, 
knowledge, MDT collaboration, staff/equipment, and mobility 
culture are the main barriers influencing rehabilitation. These 
barriers are multifaceted, and addressing these factors will help 
to increase physical activity in critically ill patients 

Benefits of Early Mobilisation 

Calvo-Ayala 
et al 2013 
[54] 

Australia 
USA 
Belgium 
Denmark 
France 
UK 

14 RCTs 7417 
Critically ill 
adults 

To identify effective 
interventions that improve 
long-term physical function 
of critically ill patients 

➢ There were five multicentre studies (range, 2-12 centres per 
study) 

➢ Study sizes ranged widely (16-4,640 subjects), with only three 
trials enrolling >300 patients 

➢ Broad distribution of adult ICU patients evidenced by the 
variations in the mean APACHE (Acute Physiology and Chronic 
Health Evaluation) II score (range, 9-28) and mean age of 
studies’ subjects (48-66 years) 

➢ Lack of double blinding in studies 
➢ Five of the studies did not report at least one measured key 

outcome 
➢ The Short Form-36 PF questionnaire (SF-36 PF), Barthel Index, 

6-minute walk test, and ability to perform activities of daily 
living were used to assess physical function 

➢ Only early physical activity improves long-term physical 
function of critically ill patients, with potentially greater 
benefits if started sooner 

➢ More research comparing different interventions and timing is 
needed in this field 

Stiller K 
2013 [23] 

Australia 85 (55 clinical 
and 30 non-

Critically ill 
adults (not 

To investigate the 
effectiveness of 

➢ Early progressive mobilisation is safe and feasible, improves 
functional status and reduces ICU and hospital length of stay 
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clinical 
studies): 
RCTs, 
randomised 
crossover 
trials, 
systematically 
allocated 
controlled 
trial, 
historical 
controlled 
trial, 
observational 
studies, 
systematic 
literature 
reviews 

consistently 
mentioned 
for all 
studies) 

physiotherapy for adult 
patients on mechanical 
ventilation in the ICU 
(An updated systematic 
review) 

➢ Evidence from randomised controlled trials evaluating the 
effectiveness of routine multimodality respiratory 
physiotherapy is conflicting 

➢ The studies included were of variable methodological quality 
➢ Further research required to agree on dosage (intensity, 

duration, and frequency) of mobilisation 
 

Connolly et 
al 2016 [55] 

UK 5 systematic 
reviews (with 
3 included 
meta-
analysis; 24 
RCTs) 

Critically ill 
adults 
(number of 
patients not 
clearly 
specified) 

To conduct an overview of 
systematic reviews that 
evaluate the effect of 
physical rehabilitation 
interventions in the 
continuum of recovery in 
critical illness  

➢ Two reviews reported moderate-to-high quality evidence of 
the beneficial effects of physical therapy commencing during 
intensive care unit (ICU) admission in improving critical illness 
polyneuropathy/myopathy, quality of life, mortality, and 
healthcare utilisation 

➢ Interventions from these two reviews included early 
mobilisation, cycle ergometry and electrical muscle stimulation 

➢ Two reviews reported very low to low quality evidence of the 
beneficial effects of electrical muscle stimulation delivered in 
the ICU for improving muscle strength, muscle structure and 
critical illness polyneuropathy/myopathy 

➢ One review reported that due to a lack of good quality 
randomised controlled trials and inconsistency in measuring 
outcomes, there was insufficient evidence to support beneficial 
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effects from physical rehabilitation delivered post-ICU 
discharge 

➢ Physical rehabilitation generates short-term benefits (improved 
quality of life, reduced mortality) 

➢ There is insufficient evidence to support the long-term benefits 
of physical rehabilitation 

➢ More robust RCTs and systematic reviews are needed to 
determine the impact of physical rehabilitation and electrical 
muscle stimulation on long-term outcomes 

Ramos Dos 
Santos et al 
2017 [56]  

Brazil 9 RCTs 1419 
Critically ill 
adults 

To investigate the effects of 
early mobilisation in 
patients after cardiac 
surgery on hospital LOS, 
functional capacity, and 
postoperative 
complications 

➢ Participants were mostly male 
➢ Age range from 49 to 68 years 
➢ Average hospital LOS ranged from 5.9 to 12.2 days 
➢ Average ICU LOS ranged from 1.5 to 2.3 days 
➢ Early mobilisation prevents post-operative complications, 

improves functional outcomes, and reduces hospital LOS after 
cardiac surgery 

➢ There is still no consensus on timing, dosage, and frequency of 
mobilisation in critical care 

Tipping et al 
2017 [57] 

New 
Zealand 

14 RCTs, 
clinical 
controlled 
trials  

1753 
critically ill 
adults  

To determine the effect of 
active mobilisation and 
rehabilitation in ICU on 
mortality, function, 
mobility, quality of life, ICU 
and hospital length of stay, 
duration of mechanical 
ventilation, and days alive 
and out of hospital to 6 
months 

➢ Active mobilisation and rehabilitation had no impact on 
mortality (p > 0.05) 

➢ Meta-analysis showed that active mobilisation and 
rehabilitation was associated with: 

➢ Greater muscle strength (body function) at ICU discharge as 
measured using the Medical Research Council Sum Score 
(mean difference 8.62 points, 95% confidence interval (CI) 
1.39–15.86) 

➢ Greater probability of walking without assistance (activity 
limitation) at hospital discharge (odds ratio 2.13, 95% CI 1.19–
3.83) 

➢ More days alive and out of hospital to day 180 (participation 
restriction) (mean difference 9.69, 95% CI 1.7–17.66) 

➢ Need for robust RCT to determine the effect of active 
mobilisation and rehabilitation on long-term outcomes of 
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patients, and more direction needed on dosage and 
progression of rehabilitation 

Doiron et al 
2018 
(Cochrane 
Review) 
[58] 

Australia 4 RCTs 690 
critically ill 
adults 

To determine the effects of 
early mobilisation or 
exercise in ICU on 
mechanically ventilated 
patients or not, compared 
to usual care or delayed 
exercise 

➢ Three studies (a total of 454 participants) reported at least one 
measure of physical function. One study (104 participants) 
reported low-quality evidence of beneficial effects in the 
intervention group on return to independent functional status 
at hospital discharge (59% versus 35%, risk ratio (RR) 1.71, 95% 
confidence interval (CI) 1.11 to 2.64) 

➢ Absolute effect is that 246 more people (95% CI 38 to 567) per 
1000 would attain independent functional status when 
provided with early mobilisation 

➢ The effects on physical functioning are uncertain for a range 
measures: Barthel Index scores (early mobilisation: median 75 
control: versus 55, low quality evidence), number of ADLs 
achieved at ICU (median of 3 versus 0, low quality evidence) or 
at hospital discharge (median of 6 versus 4, low quality 
evidence) 

➢ The effects of early mobilisation on physical function measured 
at ICU discharge are uncertain, as measured by the Acute Care 
Index of Function (ACIF) (early mobilisation mean: 61.1 versus 
control: 55, mean difference (MD) 6.10, 95% CI -11.85 to 24.05, 
low quality evidence) 

➢ Physical Function ICU Test (PFIT) score (5.6 versus 5.4, MD 
0.20, 95% CI -0.98 to 1.38, low quality evidence) 

➢ Low quality evidence that early mobilisation may have little or 
no effect on physical function measured by the Short Physical 
Performance Battery score at ICU discharge from one study of 
184 participants (mean 1.6 in the intervention group versus 1.9 
in usual care, MD -0.30, 95% CI -1.10 to 0.50), or at hospital 
discharge (MD 0, 95% CI -1.00 to 0.90). The fourth study, which 
examined postoperative cardiac surgery patients did not 
measure physical function as an outcome 
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➢ Evidence on the effect of early mobilisation in critical care on 
physical function, performance, adverse events, muscle 
strength and health related quality of life is currently 
insufficient 

➢ Low-quality evidence: small sample sizes, lack of blinding of 
participants and staff, variation in interventions and outcomes 

➢ Inadequate descriptions of interventions 
➢ Four other studies were still awaiting classification and three 

others were still in progress 

Herling et al 
2018 
(Cochrane 
Review) 
[49] 

Denmark 12 RCTs 3885 
Critically ill 
adults 

To determine the effect of 
interventions on delirium, 
ICU mortality, number of 
delirium-free and ventilator 
free days, ICU LOS, and 
cognitive impairment 
 
 

➢ Usual care compared with the following interventions: 
commonly used drugs (four studies); sedation regimens (four 
studies); physical therapy or cognitive therapy, or both (one 
study); environmental interventions (two studies); and 
preventive nursing care (one study) 

➢ Participants were 48 to 70 years old 
➢ 48% to 74% participants were male 
➢ Mean acute physiology and chronic health evaluation (APACHE 

II) score was 14 to 28 (range 0 to 71; higher scores correspond 
to more severe disease and a higher risk of death) 

➢ No difference in event rate ICU delirium was identified 
between groups, (risk ratio (RR) 1.01, 95% confidence interval 
(CI) 0.87 to 1.17) (moderate-quality evidence) 

No difference between Haloperidol and placebo for:  
➢ Preventing ICU delirium and coma-free days (mean difference 

(MD) -0.60, 95% CI -1.37 to 0.17; 2 studies, 1580 participants 
(moderate-quality of evidence)) 

➢ Reducing or increasing in-hospital mortality, (RR 0.98, 95% CI 
0.80 to 1.22; 2 studies; 1580 participants (moderate-quality 
evidence) 

➢ Number of ventilator-free days (mean 23.8 (MD -0.30, 95% CI -
0.93 to 0.33) 1 study; 1439 participants, (high-quality 
evidence)) 
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➢ Length of ICU stay, (MD 0.18, 95% CI 0.60 to 0.97); 2 studies, 
1580 participants; high-quality evidence 

 
➢ The study did not measure the event rate of ICU delirium 
Physical and cognitive therapy intervention versus standard care 

neither reduced nor increased:  
➢ In-hospital mortality, (RR 0.94, 95% CI 0.40 to 2.20, I² = 0; 1 

study, 65 participants; very low-quality evidence) 
➢ Number of delirium- and coma-free days, (MD -2.8, 95% CI -

10.1 to 4.6, I² = 0; 1 study, 65 participants; very low-quality 
evidence 

➢ Number of ventilator-free days (within the first 28/30 days) 
was median 27.4 (IQR 0 to 29.2) and 25 (IQR 0 to 28.9); 1 study, 
65 participants; very low-quality evidence 

➢ Length of ICU stay, (MD 1.23, 95% CI -0.68 to 3.14, I2 = 0; 1 
study, 65 participants; very low-quality evidence) 

➢ Cognitive impairment measured by the MMSE: Mini-Mental 
State Examination with higher scores indicating better function, 
(MD 0.97, 95% CI -0.19 to 2.13, I² = 0; 1 study, 30 participants; 
very low-quality evidence); or measured by the Dysexecutive 
questionnaire (DEX) with lower scores indicating better 
function (MD -8.76, 95% CI -19.06 to 1.54, I² = 0; 1 study, 30 
participants; very low-quality evidence 

➢ Insufficient evidence on the effects of physical and cognitive 
intervention on delirium. Further research is needed 

➢ Effects of pharmacological interventions on delirium are 
unclear. Further robust RCTs needed 

➢ Five studies awaiting classification and fifteen ongoing studies 
➢ Low quality evidence of studies: small sample sizes, lack of 

blinding 

Anekwe et 
al 2019 [59] 

Canada 9 RCTs 
Meta-analysis 
included 

841 
critically ill 
adults (419 

To determine how much 
early rehabilitation 
intervention reduces the 

➢ Early rehabilitation is associated with a decreased risk of 
developing ICUAW: odds ratio of 0.63 (95% CI: 0.43 to 0.92) in 
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(Robust 
Review) 

intervention 
and 422 
usual care) 

incidence of ICUAW in 
critically ill patients versus 
usual care 

the screened population, and 0.71 (95% CI: 0.53 to 0.95) in the 
randomised population 

➢ The interventions varied across studies: EM in five trials, NMES 
in three trials, EM and NMES in one trial 

➢ ICUAW was measured with MRC sum score instead of 
electrophysiological studies. Results may have underestimated 
the incidence of ICUAW 

➢ No difference in the pooled OR for acute mortality in ICU and 
hospital (OR 1.19; 95% CI: 0.79 to 1.80) 

➢ The wide confidence intervals suggest that well-conducted 
trials are needed to validate the findings 

Higgins et al 
2019 [60] 

Canada 
(USA, 
China, 
Norway, 
Italy) 

9 RCTs, 
prospective 
cohorts, 
retrospective 
cohorts, 
prospective 
observational, 
bidirectional 
case-control. 
Retrospective 
control arm 
and 
prospective 
experimental 
arm study 
Meta-analysis 

3372 
Trauma 
patients 
 

To determine the effect of 
early mobilisation on 
mortality, LOS and 
mechanical ventilation of 
trauma patients admitted 
to the ICU 
(The first study of its kind) 

➢ Sample sizes ranged from 15 to 1132 patients: median 63 
➢ Early mobilisation in trauma patients reduces number of 

ventilator days, but similar mortality and LOS than those 
receiving usual care 

➢ Most studies used a progressive mobility protocol as the 
intervention 

➢ Meta-analysis showed no difference in mortality between 
patients mobilised early and those receiving usual care 

➢ Meta-analysis showed duration of mechanical ventilation was 
significantly lower with EM (mean difference -1.18 days, 95% 
CI, -2.17 – -0.19) 

➢ More robust RCTs are needed to confirm the benefits of EM on 
trauma ICU patient outcomes 

Zhang et al 
2019 [61] 

China 
(Canada, 
France, 
United 
Kingdom, 

23 RCTs 
Meta-analysis 
included 

2308 
critically ill 
patients 
 

To assess the evidence 
available on the effect of 
early mobilisation on 
critically ill patients in the 
ICU 

Early mobilisation: 
➢ Decreased the incidence of ICUAW at hospital discharge (3 

studies, 190 patients, relative risk (RR): 0.60, 95% confidence 
interval (CI) [0.40, 0.90]; p = 0.013, I² = 0.0%) 

➢ Increased the number of patients able to stand (one study, 50 
patients, 90% vs. 62%, p = 0.02) 
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and 
China) 

➢ Increased number of ventilator-free days (six studies, 745 
patients, standardised mean difference (SMD): 0.17, 95% CI 
[0.02, 0.31]; p = 0.023, I² = 35.5%) 

➢ Increased distance of unassisted walking at hospital discharge 
(one study, 104 patients, 33.4 (0–91.4) meters vs. 0 (0–30.4) 
meters, p = 0.004) 

➢ Increased discharged-to-home rate (seven studies, 793 
patients, RR: 1.16, 95% CI [1.00, 1.34]; p = 0.046) 

➢ Had no significant effect on adverse event and mortality rates 
Huge variation amongst studies, with low-quality evidence: 
➢ Different definitions of early mobilisation 
➢ Interventions in studies were not the same 
➢ Outcome measures not the same 
➢ Randomisation and blinding in many studies not sufficient 

Safety and Feasibility of Early Mobilisation 

Li et al 2013 
[22] 

China 
(Belgium, 
USA, 
Taiwan, 
Turkey, 
Australia, 
France) 

17 (7 RCTs, 1 
quasi-RCT, 1 
prospective 
cohort 
studies, 1 
history- 
controlled 
study, and 7 
case-series) 

1614 
Critically ill 
adults 

To investigate the safety 
and effectiveness of active 
mobilisation on physical 
function and outcomes in 
mechanically ventilated 
patients  

➢ Sample sizes ranged from 17 to 510 participants 
➢ Lack of blinding of therapists  
➢ Early active mobilisation in the ICU is safe and has positive 

effects on physical function and hospital outcomes (6 MWD 
improved at hospital discharge, improved functional status, 
shorter duration of MV, more ventilator-free days, shorter ICU 
and hospital LOS) 

➢ Only 1 study reported that active mobilisation reduced the 1-
year mortality rate 

➢ More robust evidence is needed to support the safety and 
effectiveness of early active mobilisation as the current studies 
are hugely varied and of low methodologic quality 
(methodologic limitations, study designs, small sample sizes) 

Laurent et 
al 2016 [21] 

France 22 (19 RCTs, 1 
quasi-
randomised 
controlled 

1821 
Critically ill 
adults (total 
after many 
patients lost 

To perform a systematic 
review on how to deliver 
early mobilisation to 
achieve what goals in the 
ICU 

➢ Sample sizes were small and varied with huge loss to follow-up 
rates 

➢ Only 14% of studies assessed long-term outcomes, i.e., 1-year 
mortality, functional status during the follow-up year and/or 
1year cost 
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studies, 2 
case series) 

to follow-
up; one 
study did 
not 
mention 
the number 
of patients 
in the 
control 
group) 

(The first qualitative 
systematic review) 

➢ Early exercise is safe and feasible in critical care 
➢ Culture change in terms of exercise in ICU is necessary 
➢ Further studies on the effect of early exercise on mortality, 

morbidity and quality of life are needed 

Ferreira et 
al 2019 [62] 

Brazil 20 
(retrospective 
cohort, case-
series, case-
study, 
prospective 
cohort) 

317 
Critically ill 
adults (259 
patients 
treated 
with PT and 
58 patients 
not treated 
with PT 
during 
ECMO 
support) 

To determine the safety of 
physical therapy in adult 
patients on ECMO support 

➢ Respiratory therapy and early progressive rehabilitation are 
both safe and feasible for patients on ECMO support 

➢ One study showed a significant decrease in mortality in 
patients who underwent PT (intervention group) compared to 
those who did not (control group) (odds ratio, 0.19; 95% 
confidence interval, 0.04 - 0.98) 

➢ The length of MV before the indication of ECMO was reported 
in six studies and ranged from 0.77 to 151 days 

➢ Most of the studies had low methodological quality 
➢ More studies to confirm the benefits of physical therapy in 

terms of LOS, MV, lung function and muscle strength are 
needed 

Mortality 

Okada et al 
2019 [63] 

Japan 11 RCTs with 
meta-analysis 

1322 
critically ill 
patients 

To investigate the efficacy 
of early mobilisation on 
mortality and health-
related quality of life among 
critically ill adult patients 

➢ Pooled relative risk for in-hospital mortality comparing early 
mobilisation to usual care (control) was 1.12 (95% CI 
[confidence interval]: 0.80 to 1.58, I2 = 0%) 

➢ Pooled mean differences for duration of ICU and hospital stay 
were -1.54 (95% CI: -3.33 to 0.25, I² = 90%) and -2.86 (95% CI: -
5.51 to -0.21, I² = 85%), respectively 

➢ Pooled mean differences at 6 months post-discharge, as 
measured by the Short Form 36-Item Health Survey and Euro-
QOL EQ-5D, were 4.65 (95% CI: -16.13 to 25.43, I² = 86%) for 
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physical functioning and 0.29 (95% CI: -11.19 to 11.78, I² = 
66%) for the visual analog scale 

➢ Early mobilisation has no impact on in-hospital mortality and 
health-related quality of life 

 

Table 2.2: Abbreviation List for Systematic Reviews 

6-MWD 6 Minute Walk Distance 

ACIF Acute Care Index of Function 
APACHE Acute Physiology and Chronic health Evaluation 
CI Confidence Interval 
DEX Dysexecutive Questionnaire 
ECMO Extra Corporeal Membrane Oxygenation 
EM Early Mobilisation 
EQ-5D Euro Quality of Life 5 Dimension 
ICU Intensive Care Unit 
ICUAW Intensive Care Unit Acquired Weakness 
IQR Interquartile Range 
LOS Length of Stay 
MD Mean Difference 
MDT Multidisciplinary Team 
MMSE Mini Mental State Examination 
MRC Medical Research Council 
MV Mechanical Ventilation 
NMES Neuromuscular Electrical Stimulation 
OR Odds Ratio 
PFIT Physical Function ICU Test 
PT Physical Therapist 
QOL Quality of Life 
RCT Randomised Control Trial 
RR Risk Ratio 
SF-36 PF Short Form-36 Physical Function 
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SMD Standardised Mean Difference 
UK United Kingdom 
USA United States of America 

 

Table 2.3: Summary of Included Intervention Studies 

Author Country Study Type Sample Size Intervention Control Primary Outcomes Main Findings 

Benefits of Early Mobilisation 

Girard et al 
2008 [64] 

USA RCT 336 
mechanically 
ventilated 
patients 

Daily spontaneous 
awakening trial 
followed by a 
spontaneous 
breathing trial 
(n=168) 

Sedation per 
usual care 
plus a 
spontaneous 
breathing trial 
(n=168) 

➢ Time breathing 
without assistance 

➢ Patients in the 
intervention group 
spent more days 
breathing unassisted 
during the 28-day study 
period than those in the 
control group (14.7 
days vs 11.6 days; mean 
difference 3.1 days, 
95% CI 0.7 to 5.6; p = 
0.02)  

➢ Patients in the 
intervention group 
were discharged from 
ICU (median time in ICU 
9.1 days vs 12.9 days; p 
= 0.01) and the hospital 
earlier than those in the 
control group (median 
time in the hospital 14.9 
days vs 19.2 days; p = 
0.04) 

Thomson et al 
2008 [65] 

USA Pre-post 
cohort 

104 
respiratory 

Prospective early 
activity protocol 
to all consecutive 

No control 
group 
mentioned 

➢ Increase in 
ambulation of 
patients once 

➢ Probability of 
ambulation (p < .0001) 
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failure 
patients 

respiratory failure 
patients admitted 
to RICU 

transferred to the 
RICU 

significantly increased 
after transfer to RICU 

 
Probability of ambulation 
also increased by: 
➢ Female sex (p = .019), 

no sedatives (p = .009), 
and lower APACHE II 
scores (p = .017)  

Burtin et al 
2009 [66] 

Belgium RCT (single 
centre) 

90 adult 
patients 

Respiratory 
therapy, daily 
standardised 
active/passive 
motion for 
20mins/day on a 
bedside cycle 
ergometer 

Respiratory 
therapy and 
daily 
standardised 
active or 
passive 
motion 

➢ Functional status 
➢ Functional exercise 

capacity 
➢ Quadriceps force 

SF-36 PF score: 
➢ 6-min walking distance, 

isometric quadriceps 
force, and the 
subjective feeling of 
functional well-being 
were all significantly 
higher in the 
intervention group (21 
points [18-23 points] 
than control group (15 
points [14-23 points] (p 
< .05) 

Schweickert et 
al 2009 [67] 

USA RCT (double 
centre) 

104 adult 
patients 

Early exercise and 
mobilisation 
during periods of 
daily interruption 
of sedation 
(intervention; 
n=49 

Daily sedation 
interruption-
with standard 
care (control; 
n=55) 

➢ Number of patients 
returning to 
independent 
functional status at 
hospital discharge 

➢ Return to independent 
functional status at 
hospital discharge:  

Intervention:29 (59%)  
Control: 19 (35%) (p = 

0.02; odds ratio 2.7 
[95% CI 1.2–6.1]) 

➢ Intervention group had 
shorter duration of 
delirium (median 2.0 
days, IQR 0.0–6.0 vs 4.0 



23 
 

days, 2.0–8.0; p=0.02), 
and more ventilator-
free days (23.5 days, 
7.4–25.6 vs 21.1 days, 
0.0–23.8; p = 0.05) 
during 28-day follow up 
than control group 

Thelandersson 
et al 2016 [68] 

Sweden Prospective 
experimental 

20 adult 
patients 

20-min cycle with 
bedside 
ergometer 
performed soon 
after NICU 
admission and 
after approval 
from the 
attending 
neurosurgeon 

No control 
group 
mentioned 

➢ Intracranial pressure 
(ICP) 

➢ Cerebral perfusion 
pressure (CPP) 

➢ Mean arterial blood 
pressure (MAP) 

➢ Heart rate (HR)  
➢ Peripheral oxygen 

saturation (SpO₂)  
➢ Cardiac output (CO)  
➢ Stroke volume (SV)  
➢ Stroke volume 

variation (SVV) 

➢ Early exercise with a 
bedside cycle did not 
affect ICP but caused 
minor increases in SV (p 
= 0.003) and MAP (p = 
0.029) 

➢ CPP is improved 

Hickmann et 
al 2018 [43] 

Belgium RCT 21 adult 
patients 

Twice daily 
manual 
mobilisation plus 
30 minutes 
active/passive 
cycling 

Once daily 
manual 
mobilisation 

➢ Regulation of protein 
degradation/synthesis 

➢ Preservation of 
muscle fibre cross-
sectional area 

➢ Exercise-induced 
muscle inflammation 

➢ Restoration of 
neuromuscular 
function 

➢ Safety of the 
intervention 

➢ Early physical therapy 
during the first week of 
septic shock is safe and 
preserves muscle fibre 
cross-sectional area 
(µm²) (–25.8% ± 21.6% 
in control vs 12.4% ± 
22.5% in intervention 
group; p = 0.005) 
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Veldema et al 
2019 [44] 

Germany RCT 39 adult 
patients 

➢ Ergometer 
training group  

➢ Resistance 
training group 

Standard care 
(57 therapy 
hours over 4 
weeks) 

➢ Walking ability 
➢ Muscle strength 
➢ Cardiovascular 

endurance 
➢ Muscular endurance 

of lower limbs 
➢ Quality of life 

➢ Ergometer and 
resistance training 
improved lower limb 
muscle strength, 
walking ability, and 
cardiovascular 
endurance 

➢ 10‐metre walk test 
improved more with 
resistance training than 
ergometer training 
between two and four 
weeks of intervention (p 
= 0.022). Ergometer 
training (p = 0.012 and 
0.005, respectively) and 
resistance training (p = 
0.025 and 0.007, 
respectively) caused 
significant 
improvements of the 
10‐metre walk test from 
baseline to two and 
four weeks of 
intervention. 

➢ Maximum muscle force 
improved more with 
ergometer training, 
when compared to 
standard care, from 
baseline to four weeks 
of intervention (p = 
0.009) 
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➢ Performance increased 
between baseline and 
two weeks of 
intervention in the 
ergometer training (p = 
0.001) and resistance 
training groups (p = 
0.043), but not in the 
control group 

➢ Heart rate after one‐
minute cool‐down 
decreased stronger 
between baseline and 
two and four weeks in 
the ergometer training 
group, compared to 
both, the control (p = 
0.001 and 0.048, 
respectively) and 
resistance training 
groups (p = 0.023 and 
0.035, respectively) 

Wollersheim 
et al 2019 [69] 

Germany Exploratory 
randomised 
interventional 
trial 

50 adult 
patients 

Neuromuscular 
electrical 
stimulation or 
whole-body 
vibration in 
addition to early 
protocol-based 
physiotherapy 

Early 
protocol-
based 
physiotherapy 
only 

➢ Muscle strength and 
function 

Neuromuscular electrical 
stimulation did not 
improve muscle strength 
nor function at: 
➢ First awakening (MRC 

median [IQR]: CPP 3.3 
[3.0–4.3]; control 3.0 
[2.7–3.4]; intervention 
3.0 [2.1– 3.8]; p > 0.05 
for all) 
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➢ ICU discharge (MRC 
median [IQR]: CPP 3.8 
[3.4–4.4]; control 3.9 
[3.3–4.0]; intervention 
3.6 [2.8–4.0]; p > 0.05 
for all) 

➢ 12-month follow-up 
(MRC median [IQR]: 
control 5.0 [4.3–5.0]; 
intervention 4.8 [4.3–
5.0]; p = 0.342 for all), 
but prevented muscle 
atrophy 

Yayla and 
Ozer 2019 
[30] 

Turkey Quasi-
experimental 
with control 
group 

102 adult 
patients 

Early mobilisation 
protocol (51 
patients) 

Routine, non-
standard 
mobilisation 
(51 patients) 

➢ Richards‐Campbell 
Sleep Questionnaire 
(RCSQ) 

➢ Hospital LOS 
Development of post‐
operative late 
complications 

➢ Patients in the 
experimental group had 
better improvement in: 
RCSQ scores 

➢ Statistically significant 
difference observed on 
post‐operative day 5 
between the two 
groups (p < .05) 

➢ Shorter hospital LOS 
(mean 9.14, SD 2.51 
compared to the 
control group: mean 
11.18, SD 3.08) 

➢ Fewer late 
complications after 
surgery (23.5% of the 
patients compared to 
43.1% of patients in the 
control group); p < .05 
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➢ Early mobilisation is 
feasible in patients after 
cardiac surgery 

Schujmann et 
al 2020 [70] 

Brazil RCT 99 adult 
patients 

Early and 
progressive 
mobility program 
with five levels of 
activity (50 
patients) 

Conventional 
treatment. No 
pre-
established 
routine (49 
patients) 

➢ Functional status 
➢ Level of activity 
➢ Respiratory status  
➢ Muscle strength 
➢ Mobility at ICU 

discharge 

➢ Better functional status 
and more functionally 
independent patients in 
the intervention group 
compared with those in 
the control group (96% 
vs 44%; p < 0.001) 

 

Table 2.4: Abbreviation List for Intervention Studies 

APACHE II Acute Physiology and Chronic health Evaluation 

CI Confidence Interval 

CO Cardiac Output 

CPP Cerebral Perfusion Pressure 

HR Heart Rate 

ICP Intracranial Pressure 

ICU Intensive Care Unit 

IQR Interquartile Range 

LOS Length of Stay 

MAP Mean Arterial Blood Pressure 

MRC Medical Research Council 

NICU Neurological Intensive Care Unit 

RCSQ Richards-Campbell Sleep Questionnaire 

RCT Randomised Control Trial 

RICU Respiratory Intensive Care Unit 

SD Standard Deviation 

SF-36 PF Short Form-36 Physical Function 
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SV Stroke Volume 

SVV Stroke Volume Variation 

USA United States of America 

 

Table 2.5: Summary of Included Observational Studies 

Author Country Study Types No. of 
Participants 

Primary Outcome 
Measures 

Primary 
Objectives 

Main Findings 

Patient Profiles 

Size et al 2005 
[71] 

Malawi Retrospective 
Audit 

339 critically ill 
patients 

Not mentioned To describe the 
profile of patients 
admitted to 
Queen Elizabeth 
Central Hospital 
ICU 

➢ 81% of admissions were surgical 
patients 

➢ 45% of admissions were ventilated 
➢ 38% overall mortality rate 

Hanekom et al 
2006 [72] 

South Africa Prospective 
cohort 
observational 
study 

159 patients ➢ Demographic 
information 

➢ Admission diagnosis  
➢ Surgery classification 

(elective or emergency) 
and co-morbidities 

➢ APACHE II score 
➢ ICU length of stay (LOS) 
➢ Mortality 

To describe the 
baseline data of 
patients admitted 
to the surgical 
intensive care unit 
in a tertiary 
hospital in the 
Western Cape, 
and their 
outcome at 
discharge from 
the ICU 

➢ Mean age was 49 ± 19.95 years 
➢ Mean APACHE II score was 12.3 ± 7.19 
➢ 12.3% mortality 
➢ ICU LOS was 5.94 ± 6.55 days 
➢ Hypertension was the most frequent co-

morbidity (42%) 
➢ Age, sex, and co-morbidities had no 

significant association with mortality or 
ICU LOS (p > 0.01) 

➢ Significant correlation between APACHE 
II scores, mortality, and ICU LOS (p < 
0.001) 

De Freitas 2010 
[73] 

Brazil Observational 
prospective 
study (single 
centre) 

146 critically ill 
patients 

➢ Demographic 
characteristics 

➢ Origin of admission 
➢ Mortality rate 

To understand the 
profile and 
severity of 
patients receiving 
physiotherapy 

➢ 58.9% male, mean age 60.5 ± 19.2 
years, from emergency service for non-
surgical treatment 

➢ Mean age of 60.5 ± 19.2 years 
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after admission to 
the ICU using the 
APACHE II index 

➢ Mean APACHE II score was 20 ± 7.3 
(severe illness) 

➢ 58.2% mortality 
➢ Mean hospital LOS was 27.8 ± 25.2 days 
➢ Mean ICU LOS was 23.2 ± 23.7 

Chalya et al 
2014 [74] 

Tanzania Descriptive 
prospective 
study 
(Single centre 
study) 

312 patients Not mentioned To describe the 
characteristics 
and treatment 
outcome of major 
trauma patients 
admitted to ICU 
and to identify 
predictors of 
outcome 

➢ Median age of 27 years 
➢ Male; female ratio 5.5:1 
➢ Admissions mostly emergencies (95.2%) 
➢ Road accidents most common cause of 

injuries (70.8%) 
➢ 169 (54.2%) patients were intubated 

and ventilated for a median 7 days 
(range 1-32 days) 

➢ Median ICU LOS was 8 days 
➢ 32.7% mortality rate 

Sawe et al 2014 
[75] 

Tanzania Retrospective 
analysis  
(Multicentre 
study) 

5627 critically ill 
patients 

Not mentioned To describe the 
disease patterns 
and clinical 
outcomes of 
patients admitted 
in Tanzanian 
tertiary ICUs 

➢ Trauma (22.2%) was the main disease 
category 

➢ Intracranial injury (12.5%) was the 
leading diagnosis 

➢ Male: female patient ratio=1.4:1 
➢ Median age was 34 years, (IQR 21–53) 

years 
➢ In-ICU mortality rate was 41.4% 
➢ No mention of ventilation status 
➢ Tanzanian tertiary ICUs lack 

infrastructure, staff and resources that 
influence the level of care provided that 
may affect the high mortality rate 

➢ No intensive care specialist or 
nutritionist at any of the ICUs 

➢ No arterial blood gas analyser at any of 
the ICUs 
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➢ One of the ICUs had one ventilator for 
four ICU beds 

Tadyanemhandu 
et al 2015 [76] 

Zimbabwe
  

Cross-
sectional 
study (multi-
centre 
prospective 
record 
review)  

137 critically ill 
patients 

➢ Demographics 
➢ Admission diagnoses 
➢ Surgery classification 
➢ Method and time of 

mechanical ventilation 
➢ Physiotherapy 

techniques and 
frequency  

➢ Length of stay 

To describe the 
profile of patients 
and 
physiotherapy 
patterns in public 
sector 
Zimbabwean ICUs 

➢ Mean age of patients was 36.0 ± 16.6 
years 

➢ 61 (45 %) patients had emergency 
surgery 

➢ 72 (52.6 %) of patients were on 
mechanical ventilation on admission 

➢ Mean duration on mechanical 
ventilation was 4.0 ± 2.7 days 

➢ ICU LOS was 4.5 ± 3.0 days 
➢ Most common used physiotherapy 

techniques: active-assisted exercises 
(66.4 %), deep breathing exercises (65.0 
%) and forced expiratory techniques 
(65.0 %) 

El-Fakhouri et al 
2016 [77] 

Brazil Retrospective, 
descriptive 
study (single 
centre) 

1936 critically ill 
patients 

Sex, age, education, 
religion, race, origin, 
admission diagnosis, 
mortality rates, deaths and 
causes of death, average 
occupancy rate, length of 
stay 

To describe the 
epidemiological 
profile of patients 
in a Brazilian ICU  

➢ Mean age was 56.64 ± 19.18 years 
➢ Patient population mostly males 

(57.91%) 
➢ 19.83% mortality rate for ICU LOS >24 

hours 
➢ Mean ICU LOS was 12.77 ± 17.07 days 
➢ Admissions were mostly for circulatory 

system diseases (25.5%) and trauma 
(23.03%) 

Mobilisation Practices 

Skinner et al 
2008 [78] 

Australia Postal 
questionnaire 

111 intensive 
care 
physiotherapists 

Not mentioned To identify 
rehabilitation and 
exercise 
prescription 
practices in 
Australian 

➢ Rehabilitation practice varies widely 
throughout Australia 

➢ Almost all (94%, 104/111) 
physiotherapists prescribed exercise 
routinely for ICU patients: active and 
active-assisted exercise techniques with 
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intensive care 
units 
To determine the 
outcome 
measures used for 
the evaluation of 
exercise 
intervention 

mobilisation the most common 
activities used 

➢ 71% (79/111) of respondents prescribed 
modified exercise routinely for 
mechanically ventilated patients 

➢ Only (34%, 38/111) of physiotherapists 
used outcome measures routinely in 
ICU exercise prescription and included: 
SpO₂, respiratory rate and distance 
(metres) walked 

➢ In 62/111 (59%) ICUs, physiotherapists 
were responsible for deciding whether 
the patient should exercise 

➢ Further research required to enable 
adequate evaluation of exercise 
prescription and rehabilitation in ICUs 

Garzon-Serrano 
et al 2011 [79] 

USA Prospective 
observational 
study (single 
unit) 

63 adult critically 
ill patients 

➢ Mobilisation level 
measured on the SICU 
optimal mobilisation 
scale 

To evaluate 
whether the level 
of mobilisation 
achieved, and the 
barriers thereof 
differ between 
nurses and 
physical therapists 

➢ Physical therapists mobilise their 
critically ill patients to higher levels 
compared to nurses (2.3 ± 1.2 mean ± 
SD versus 1.2 ± 1.2, respectively p < 
.0001)  

➢ Different barriers to mobilisation 
identified: 

➢ Haemodynamic instability (26% versus 
12%, p = .03) and renal replacement 
therapy (12% versus 1%, p = .03) were 
barriers rated higher by nurses 

➢ Neurologic impairment rated higher by 
physical therapists (18% versus 38%, p = 
.002) 

Berney et al 
2013 [80] 

Australia 
New 
Zealand 

Prospective 
observational 
point 

514 critically ill 
patients 

➢ Demographic 
information 

➢ Admission diagnosis 

To describe 
mobilisation 
practices for 

➢ Mean age was 59.2 ± 16.7 years 
➢ 5 % adverse event rate 
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prevalence 
study 
(multicentre) 

➢ Mobilisation practices critically ill 
patients, 
especially those 
requiring >48 
hours mechanical 
ventilation 

➢ No patient on mechanical ventilation sat 
out of bed or walked 

➢ Further research needed to confirm 
results 

Chawla et al 
2014 [81] 

India Web-based 
survey 

659 physicians 
(11.1% response 
rate) 

➢ Demographics 
➢ Delirium assessment 
➢ Sedation practices 
➢ Pain management 

To study current 
practice patterns 
related to 
mobilisation, 
analgesia, 
relaxants, and 
sedation and help 
standardise best 
practices in the 
ICU 

➢ Midazolam (94.99%) and Fentanyl 
(47.04%) were the most common 
sedative and analgesic agents used 
respectively 

➢ Ramsay's Sedation Scale (56.1%) and 
Visual Analogue Scale (48.07%) were 
the preferred sedation and pain scales 
respectively 

➢ CAM (Confusion Assessment Method)-
ICU was the most preferred method of 
delirium assessment, although 65.6% of 
participants reported not assessing 
delirium in ICU 

➢ Despite awareness of the benefits of 
early mobilisation, the implementation 
thereof is low 

➢ Benzodiazepines (Haloperidol) are still 
the predominant ICU sedative used 

➢ Giving analgesia before sedation is not 
practiced 

➢ Pain, sedation, and delirium are not 
monitored 

Doherty-King et 
al 2014 [82] 

USA Time and 
motion design 
(qualitative) 

15 registered 
nurses 

➢ Frequency and duration 
of mobility events 

To evaluate the 
frequency and 
duration of 
nursing care 
activity related to 

➢ Nurses rarely initiated mobility for 
hospitalised older patients and most 
often engaged them in low-level activity 

➢ 15 of 47 (31.9%) patients had no 
mobility events during their observation 
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mobility in acute 
care settings and 
determining who 
initiates the 
mobility 

period, most of which were initiated by 
patients 

➢ Highest mean duration of mobility 
events was with walking and standing, 
(1.8 and 1.5 min, respectively) 

➢ For dependent patients (n = 16), 5 
(31.3%) had no mobility events during 
their observation period 

➢ Transferring was the most frequently 
observed mobility event, with a mean of 
0.8 events per patient per observation 
period 

Malone et al 
2015 [83] 

USA Cross-
sectional 
survey 
(national) 

667 physical 
therapists 

➢ Practitioner 
demographics 

➢ ICU staff patterns 
➢ Methods of ICU training 
➢ Barriers to 

rehabilitation 
➢ Patient factors that 

influence 
physiotherapists’ 
clinical decision-making  

To determine 
current physical 
therapist ICU 
practice 

➢ Low response rate: 29% (667/2,320) 
➢ Number of physical therapists per 100 

beds were: 
➢ 2.4 (1.7-3.3) for the hospital and 6.3 

(4.0-10.0) for the ICU (p < .001) 
➢ Academic hospitals had lower ICU 

staffing than community hospitals 
(academic:5.4[3.6-9.2]; community: 6.7 
[4.4-10.0]; p = .005) 

➢ Participants had an average, 13 (5.5-22) 
years of experience, 10 (5-17) years of 
experience working in the acute care 
hospital setting, and 7.8 (3-15) years of 
experience working in the ICU 

➢ Physical therapists at academic 
hospitals had greater acute care 
experience (academic: 13.2 years [11.9-
14.4]; community: 11.0 years [10.1-
12.0]; p = .009) and greater ICU 
experience (academic: 10.9 years [9.7-
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12.2]; community: 9.3 years [8.-10.2]; p 
= .03) 

➢ Only 31.8% of the physical therapists 
had received formal ICU training 

➢ Barriers to ICU rehabilitation exist: 
Limited staff and training, departmental 
prioritising policies 

Pires-Neto et al 
2015 [25] 

Brazil Retrospective 
medical 
record review 
(single centre) 

275 critically ill 
patients 

Secondary aims 
➢ Record adverse events 
➢ Verify and compare the 

provision of 
mobilisation therapy in 
patients with long and 
short ICU LOS 

➢ Investigate if there is a 
relationship between 
the activity level 
performed in the ICU 
and ICU mortality rate, 
mortality 1 year after 
hospital discharge, 
discharge destination, 
and number of hospital 
readmissions 

To investigate 
early mobilisation 
practice in a 
Brazilian ICU and 
to investigate the 
relationship 
between physical 
activity level and 
clinical outcomes 

➢ Mostly male patients (52%) 
➢ Most patients were medical and 

admitted from emergency n=62; 52%) 
➢ Mean age was 49 ± 18 years 
➢ Mobilisation in ICU was safe and 

feasible with in-bed exercises being the 
most common used activity 

➢ A small number of mechanically 
ventilated patients mobilised out of bed 

➢ Median duration of mechanical 
ventilation =3 (4) days 

➢ Median ICU LOS=8 (10) days 

Skinner et al 
2015 [84] 

Australia Observational 
cohort study 
(single centre) 

100 critically ill 
patients 

➢ Total number of 
physiotherapy, exercise 
physiology, or allied 
health assistant entries  

➢ Details of respiratory 
therapy and 
mobility/rehabilitation 
activities performed 

To investigate 
usual care 
physiotherapy 
during acute 
hospitalisation 

➢ Mostly male with a median 
(interquartile range) age of 61 (49-3) 

➢ Median ICU LOS of 4.3 (3-7) days 
➢ 3.5% adverse event rate 
➢ 86% of Australian ICUs have blanket 

referral system: physiotherapists 
routinely assess all ICU patients daily for 
mobilisation 
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➢ Patients received a higher frequency of 
physiotherapy in the ICU than in the 
wards 

➢ Positioning, ventilator lung 
hyperinflation, and suctioning were the 
most frequently performed respiratory 
care activities in the ICU 

➢ Ambulation from the bed with a 
physiotherapist was a median 5 (3-8) 
days after ICU admission 

Consensus needed on consistency of data 
collection in order to compare outcomes 
internationally 

The TEAM Study 
Investigators 
2015 [35] 

Australia 
New 
Zealand 

Prospective 
cohort study 
(multicentre) 

192 critically ill 
patients 

➢ Mobilisation during 
invasive ventilation 

➢ Sedation depth 
➢ Duration of mechanical 

ventilation 
➢ ICU-acquired weakness 

(ICUAW) at ICU 
discharge 

➢ 90-day mortality 
➢ 6-month functional 

recovery 

To investigate ICU 
environment and 
practices, and to 
evaluate 
organizational 
characteristics 
that influence EM 
practice 

➢ International ICU structure and practice 
is heterogeneous 

➢ Several factors influence mobility 
practice i.e., MDT rounds; presence of a 
dedicated physiotherapist, country; 
setting daily goals for patients; 
nurse/patient ratios 

➢ 192 patients studied (mean age 58.1 ± 
15.8 years 

➢ Mean Acute Physiology and Chronic 
Health Evaluation (APACHE) (IQR) II 
score was 18.0 (14 to 24)) 

➢ 90-day mortality was 26.6% (51/192) 
➢ Patients who died by day 90 had a 

mean MRC score of 28.9 ± 13.2 
compared with 44.9 ± 11.4 for day-90 
survivors (p < 0.0001) 

➢ 52% of patients whose strength was 
assessed had ICU-acquired weakness 
(Medical Research Council Manual 
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Muscle Test Sum Score (MRC-SS) score 
< 48/60) at ICU discharge 

➢ MRC-SS score was higher in those 
patients who mobilised while 
mechanically ventilated (50.0 ± 11.2 
versus 42.0 ± 10.8, p = 0.003) 

Bakhru et al 
2016 [85] 

International International 
survey 

951 ICU leaders 
(nurses and 
physiotherapists; 
64% response 
rate) 

Rationale:  
EM improves outcomes for 
mechanically ventilated 
patients 
Structural and 
organizational variation 
may affect 
implementation of EM 
practices 

To evaluate 
organisational 
characteristics 
that enable EM 
practice 

➢ 64% response rate (951 ICUs) 
➢ EM practices present in 40% of French 

ICUs, 59% of German ICUs,52% of UK 
ICUs, and 45% of US ICUs 

EM practice was associated with:  
➢ MDT rounds (odds ratio [OR], 1.77; p = 

0.001) 
➢ Setting daily goals for patients (OR, 

1.62; p = 0.02) 
➢ Presence of a dedicated physiotherapist 

(OR, 2.48; p < 0.001) 
➢ ICUs being in Germany (reference, 

United States; OR, 2.84; p < 0.001) 
➢ EM practice was also associated with 

higher nurse staffing levels (1:1 
nurse/patient ratio as a reference; 1:2 
nurse/patient ratio OR, 0.59; p = 0.05; 
1:3 nurse/patient ratio OR, 0.33; p = 
0.005; 1:4 or less nurse/patient ratio 
OR, 0.37; p = 0.005) 

➢ Walking mechanically ventilated 
patients, use of a bedside cycle, or 
neuromuscular electrical stimulation as 
part of EM practice was rarely 
mentioned by participants 
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➢ Physical therapy initiation, barriers to 
EM, and equipment were highly 
variable among participants 

Lottering and 
van Aswegen 
2016 [86] 

South Africa Questionnaire 108 
physiotherapists 

Not mentioned To describe the 
current practice 
of 
physiotherapists 
in South African 
ICUs, and whether 
it is evidence-
based and to 
determine if 
physiotherapists’ 
practice in ICUs 
had changed since 
a previous report 

➢ 33.9% response rate 
➢ ICU chart assessment (n=90, 83.3%), 

chest auscultation (n=94, 81.8%) and 
cough effort (n=81, 75%) performed 
“very often” 

➢ Manual chest clearance (n=101, 93.5%), 
in-bed mobilisation and positioning 
(n=91, 84.3%; n=91, 84.3%, 
respectively), airway suctioning (n=89, 
82.4%), out-of-bed mobilisation (n=84, 
77.8%), deep breathing exercises (n=83, 
76.9%) and peripheral muscle-
strengthening exercises (n=72, 73.1%) 
performed “very often” 

➢ More participants used intermittent 
positive pressure breathing (57 v. 28%, 
p = 0.00), used adjustment of 
mechanical ventilation (MV) settings 
(30 vs. 15%, p = 0.01), were involved 
with weaning patients from MV (42 v. 
19%, p = 0.00) and used incentive 
spirometry (76 v. 46%, p = 0.00) than 
reported previously 

➢ More participants performed suctioning 
(99 vs. 70%, p = 0.00), extubation (60 
vs. 25%, p = 0.00) and adjustment of 
MV settings (30 vs. 12%, p = 0.02) than 
reported internationally 

➢ Physiotherapy practice in ICUs is 
evidence based 
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➢ Mobilisation, exercise therapy and 
respiratory therapy are the main areas 
of focus 

➢ More research needed on 
physiotherapy weaning from MV, and 
use of functional outcome measures  

Johnson et al 
2017 [87] 

USA Retrospective 
chart review 

2568 patients ➢ Timing and amount of 
physical therapy in the 
cardiothoracic (CT) ICU 

To determine 
existing 
mobilisation 
practices in the 
cardiothoracic ICU 
in patients with 
cardiac and 
respiratory 
problems 
requiring 
intervention  

➢ Time to first physical therapy evaluation 
in the ICU and hospital, and mean days 
of physical therapy treatment 
associated with hospital length of stay 

➢ Patients post CABG and Valve surgery 
had fewer mean days of physical 
therapy than all other subgroups (3.6 ± 
2.6 and 4.1 ± 3.2 days respectively) 

➢ Patients post CABG and valve surgery 
had the shortest days to first physical 
therapy in ICU (1.5 ± 1.1 and 1.5 ± 1.0 
days respectively) 

➢ Patients post CABG and valve surgery 
also had the shortest ICU (4.0 ± 2.6; 4.1 
± 2.9 respectively) and hospital LOS 
(10.4 ± 6.9; 17.2 ± 16.9 respectively) 

➢ Patients in the CT ICU experience 
shorter time to first PT evaluation and 
treatment compared to that of those in 
the wards 

Jolley et al 2017 
[88] 

USA 2-day 
Multicentre 
point 
prevalence 
study 

Adult patients 
not younger 
than 18 years 
with acute 
respiratory 
failure needing 

Not mentioned To determine the 
prevalence and 
character of 
mobility for 
intensive care unit 
(ICU) patients 
with acute 

➢ Mobility activities provided by physical 
therapists and occupational therapists 
were infrequent: Prevalence 32% 
(247/770 patient days) 

➢ More non-ventilated patients received 
PT/OT (48% vs. 26%, p = < 0.001) 
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mechanical 
ventilation 

respiratory failure 
in US ICU 

➢ Non-mechanically ventilated patients 
were significantly more likely than 
mechanically ventilated patients to 
achieve out of bed mobility (56% vs. 
16%, p < 0.001) 

➢ PT/OT involvement strongly associated 
with progression to out of bed mobility 
(adjusted OR 138.4, 95% CI 29.8-643.5, 
p < 0.001) 

➢ MV via an ETT or tracheostomy tube 
negatively associated with achieving out 
of bed mobility [endotracheal tube 
adjusted OR 0.10, 95% CI 0.05-0.20, 
tracheostomy tube adjusted OR 0.20, 
95% CI 0.09-0.47, p < 0.001] 

➢ Delirium also associated negatively with 
achieving out of bed mobility (adjusted 
OR 0.41, 95% CI 0.18-0.93, p = 0.003) 

Nickels et al 
2019 [89] 

Australia Cohort study 
(single centre) 

3222 critically ill 
patients 

➢ Time from stability to 
patients’ first 
completed sitting and 
upright activities 

To describe time 
to initiation of 
exercise after ICU 
admission and 
achieving stability 
Examine factors 
associated with 
whether sitting 
and upright 
activities occurred 
in ICU 
Examine factors 
associated with 
time taken to 
commence these 

➢ 57% of patients completed exercise 
interventions 

➢ Exercise started a median (IQR) 2.3 (1.3-
4.4) days after stability for upright 
activities and 2.7 (1.5-5.7) days for 
sitting 

➢ Exercise interventions are delayed in 
critically ill patients 

➢ Patients were mostly male (67%) 
➢ Mean (SD) age of 54 (18) years 
➢ Admission mostly for medical reasons 

(65%)  
➢ ICU LOS a median (IQR) of 4.9 (3.0-9.5) 

days 
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activities after 
stability had been 
achieved 

Sibilla et al 2020 
[90] 

Switzerland Point 
prevalence 
study (multi-
centre) 

161 
mechanically 
ventilated 
patients 
37 clinicians 

➢ Level of mobilisation 
➢ Safety events 
➢ Mobilisation barriers 

To evaluate the 
current 
mobilisation 
practices across 
Switzerland 

➢ Mobilisation during mechanical 
ventilation occurred infrequently 

➢ Of the 161 MV patients, 33% (n=53) 
had active mobilisation 

➢ Only 2% (n=4) of MV patients walked 
➢ Greater organ failure associated with 

lower mobilisation (respiratory 
Sequential Organ Failure Assessment 
score: p = .037, cardiac: p = .008, 
neurology: p < .001) 

➢ Mostly male (n=113, 70%) 
➢ Safety events related to mobilisation 

were (20%, n=33) 
➢ Most common barriers were medical 

contraindications (14%, n=22), 
cardiovascular instability (11%, n=17), 
and deep sedation (13%, n=8) 

Timenetsky et al 
2020 [91] 

Brazil Point 
prevalence 
study (multi-
centre) 

358 patients ➢ Demographics 
➢ ICU characteristics 
➢ Prevalence of 

mobilisation activities 
➢ Level of mobilisation 
➢ Reasons for not 

mobilizing patients 

To evaluate the 
mobility practice 
in Brazilian ICUs of 
critically ill 
patients  

➢ Mean age was 65 (53-76) years 
➢ Mostly males (n=190; 53%) 
➢ Admitted mostly for respiratory 

conditions (n=120; 33.5%) 
➢ Most patients on MV (n=158; 44.1%) 
➢ Almost no active mobilisation in 

mechanically ventilated patients 
➢ Mobilisation activities in critically ill 

patients was highly prevalent 
➢ The presence of an institutional early 

mobility protocol was associated with 
a higher chance of mobilisation 

Knowledge and Barriers to Early Mobilisation 
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Winkelman and 
Peerebom 2010 
[92] 

USA Descriptive, 2-
centre study 
(qualitative, 
semi-structed 
interviews) 

33 nurses ➢ Barriers to and 
facilitators of 
progressive mobility  

Nurses’ 
perceptions of the 
barriers to and 
facilitators of 
progressive 
mobility 

Barriers 
➢ Patient instability 
➢ Sedation 
➢ Respiratory status 
➢ Safety concerns 

for the patient 

Facilitators 
➢ Compliant 

patient 
➢ Good oxygen 

reserve 
➢ Physician 

orders 
➢ Specialized 

beds that assist 
with mobility 

Leditschke et al 
2012 [24] 

Australia Prospective 
audit (single 
centre) 

106 critically ill 
patients 

➢ Number of patient days 
mobilised 

➢ Type of mobilisation 
➢ Adverse events 
➢ Reasons for inability to 

mobilise 

To identify 
barriers to early 
mobilisation in 
ICU 

➢ Critically ill patients can be safely 
mobilised in ICU 

➢ 70 (66%) patients were male 
➢ Mean age was 60±20 years 
➢ Surgical postoperative admissions in 47 

patients (44%) 
➢ Trauma admissions in 14 patients (13%) 
➢ Median ICU LOS was 1 (1-198) day 
➢ Patients were mobilised on 176 (54%) 

of 327 patient days 
➢ Adverse events occurred in 2 of 176 

mobilisation episodes (1.1%) 
➢ Vascular access devices sited in the 

femoral region, timing of procedures 
and agitation or reduced level of 
consciousness were barriers to 
mobilisation 

Balas et al 2013 
[93] 

USA Prospective, 
before-after, 
mixed 
methods 
study (single- 
centre) 

MDT ICU team ➢ Facilitators and barriers 
to ABCDE bundle 
adoption 

To identify 
facilitators and 
barriers to the 
ABCDE bundle, 
and to evaluate 
the effectiveness 

Facilitators 
➢ Daily MDT rounds 
➢ Engagement of 

implementation 
leaders 

➢ Education 

Barriers 
➢ Safety concerns 
➢ Communication 

and co-
ordination of 
care challenges 
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of its 
implementation   

➢ ABCDE bundle 
quality 

➢ Limited 
knowledge 

➢ Workload 
concerns 

Nydahl et al 
2014 [94] 

Germany Point 
prevalence 
study (web-
based survey) 

105 clinicians 
783 critically ill 
patients 

➢ Hospital and ICU 
characteristic 

➢ Level of patient 
mobilisation  

➢ Associated barriers 
➢ Adverse events during 

mobilisation 

To build on the 
existing 
knowledge 
regarding early 
mobilisation in 
routine ICU 
practice 

➢ Only 24% (n=185) of all mechanically 
ventilated patients and only 8%, 39%, 
and 53% of patients with an 
endotracheal tube, tracheostomy, and 
non-invasive ventilation respectively 
were mobilised out of bed (p < 0.001) 

➢ The most common perceived barriers to 
mobilising patients out of bed were 
cardiovascular instability (17%) and 
deep sedation (15%) 

➢ Deep sedation was more commonly 
reported as a barrier for mechanically 
ventilated patients with ETT versus 
tracheostomy versus NIV (17% vs 6% vs 
0%; p < 0.001) 

➢ Mobilisation out of bed was not 
associated with a higher frequency of 
complications 

Barber et al 
2015 [95] 

Australia Qualitative 
descriptive 
study (focus 
groups) 

25 ICU clinicians 
(medical n=12; 
nursing n=6; 
physiotherapy 
n=7) 

Barriers and facilitators to 
EM 

To determine the 
barriers and 
facilitators of EM 
in the ICU 

Facilitators 
➢ Organisational 

change 
➢ Improved 

communication 
➢ Improved 

resources 

Barriers 
➢ Communication 
➢ Lack of 

resources 
➢ Unit culture 
➢ Leadership 

Holdsworth et al 
2015 [96] 

Australia Cross-
sectional 
survey 

22 MDT staff 
(18% response 
rate) 

Not mentioned To explore the 
barriers and 
enablers toward 
the mobilisation 

Enablers 
➢ Better respiratory 

function 

Barriers 
➢ Perception that 

EM is time 
consuming 
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of ventilated 
patients 
 
To inform 
development of 
targeted 
implementation 
interventions 

➢ Improved 
function 

➢ Reduced muscle 
wasting/weakness 

➢ Increased staff 
availability 

➢ Teamwork 

➢ Risk of 
dislodgement of 
lines 

➢ Unstable patient 
➢ Negative 

workplace 
culture 

Koo et al 2016 
[1] 

Canada Cross-
sectional 
survey 

311 clinicians 
(physicians 
n=194; 
physiotherapists 
n=114) 

 

➢ Knowledge 
➢ Perceptions 
➢ Mobility practice 

To assess current 
knowledge, 
perceptions and 
practices of 
Canadian 
physicians and 
physiotherapists 
regarding 
acquired 
weakness and 
early mobilisation 
in adults in the 
ICU 

➢ 71.3% response rate 
➢ 214 participants (68.8%) 

underestimated the incidence of ICU-
acquired weakness in ICU 

➢ 186 (59.8%) had insufficient knowledge 
or skills to mobilise patients receiving 
mechanical ventilation 

➢ Excessive sedation, medical instability, 
limited staffing, safety concerns, 
insufficient guidelines sufficient 
equipment were common perceived 
barriers to early mobilisation 

Anekwe et al 
2019 [97] 

Canada Cross-
sectional 
survey (multi-
centre) 

138 ICU 
clinicians 
(nurses, 
physicians, 
respiratory 
therapists, 
physiotherapists) 

➢ Perceived barriers, 
facilitators, knowledge, 
and practice patterns of 
early mobilisation 

To assess the 
knowledge and 
practice patterns 
of ICU clinicians, 
and the barriers 
and facilitators to 
early mobilisation 

➢ 50% response rate 
➢ EM not perceived as top priority in 49% 

of participants 
➢ Clinicians not fully aware of the benefits 

of early mobilisation according to 
current literature 

➢ Although 65.2% of participants reported 
knowledge of literature and clinical 
studies on EM, only 40.6% correctly 
answered the incidence of ICUAW (p = 
.050) 
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➢ More than half of participants (58%) did 
not feel well trained and informed to 
mobilise mechanically ventilated 
patients 

➢ 73.2% reported that the initial 
physiotherapy assessment in their ICU 
requires a doctor’s referral 

➢ Chest physiotherapy, range of motion 
(ROM) exercises, in and out of bed 
activities, and transfers are frequently 
used by physiotherapists 

➢ Neuromuscular electrical stimulation, 
tilt table, gait training, treadmill walking, 
and cycle ergometry are never or 
infrequently used 

➢ High level of disagreement on the 
maximal allowed level of activity in 
critically ill patients 

➢ 6.5% of participants reported that 
patients are referred for outpatient 
rehabilitation after hospital discharge 

➢ 78.6% of doctor participants reported 
to routinely use standardised sedation 
scales or a protocol to adjust sedation 
to waken patients to promote activity 

Berney et al 
2019 [98] 

Australia Prospective 3-
part study: 
(survey on 
influential 
factors on 
EM; 
development 
of an EM 

507 clinicians 
(ICU medical, 
nursing and 
physiotherapy 
staff) 

➢ Description of patient 
and clinician samples 

➢ Adverse events 
associated with out-of-
bed rehabilitation 

➢ Factors prioritised by 
ICU clinicians 

To develop a 
guide that 
objectively 
identifies the 
most 
discriminative 
variables involved 
in providing out-

➢ Presence of an ETT still a major barrier 
to the provision of rehabilitation for 
critically ill patients 

➢ Even though rehabilitation improves 
muscle strength, the presence of 
ICUAW did not influence clinicians’ 
decisions regarding mobilisation  
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guide; 
assessment of 
clinician 
decision 
making 
regarding 
mobilisation 

of-bed 
rehabilitation, 
measure the 
effect of this 
decision and to 
identify the 
factors ICU 
clinicians think 
most influential in 
that decision 

Chaplin and 
McLuskey 2019 
[99] 

UK Semi-
structured 
interviews 
Qualitative 
study (single 
centre) 

12 critical care 
nurses 

➢ Prioritising mobilisation  
➢ Team roles and 

responsibilities related 
to mobilisation  

➢ Influences on decision-
making 

To explore how 
nurses decide on 
mobilising 
critically ill 
patients and the 
factors that 
influence their 
decisions 

➢ Knowledge gaps on early mobilisation 
exist 

➢ Mobilisation is given low priority 
➢ Decisions to mobilise or not were 

influenced by time constraints, staffing 
levels, and unit demands 

➢ Lack of communication, no MDT 
collaboration and role uncertainty are 
prevalent 

➢ Education and MDT training needed 

Lin et al 2020 
[100] 

Australia Prospective 
questionnaire 
(single centre) 

82 nurses, 
physicians, and 
physiotherapists  

Knowledge, attitudes, 
behaviour, and perceived 
facilitators and barriers 

To assess clinician 
perceptions, 
knowledge, 
attitudes, and 
behaviours, and 
perceived barriers 
and facilitators 
towards 
mobilising 
critically ill 
ventilated 
patients in the ICU 

➢ Response rate: 56.6% (82 of 145) 
➢ Early mobilisation not perceived as a 

top priority by 40.2% of participants 
➢ Clinicians have various levels of 

knowledge on early mobilisation 
➢ Mean overall knowledge score of all 

participants was 4.1 
➢ SD = 1.4 out of 6 
➢ Barriers: medical instability, delirium, 

sedation, and limited staffing 
➢ Facilitator: most participants viewed EM 

as important 
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➢ Opinions vary on timing and suitability 
for EM 

Wang et al 2020 
[101] 

China Cross-
sectional 
survey 

227 ICU nurses ➢ Knowledge regarding 
early mobilisation 

➢ Attitudes towards early 
mobilisation 

➢ Main aspects of early 
mobilisation that ICU 
nurses feel confused 
and/or negative about 

➢ Perceived barriers 
towards early 
mobilisation 

To investigate the 
knowledge, 
attitudes, and 
perceived barriers 
of ICU nurses 
regarding early 
mobilisation of 
ICU patients 

➢ 100% response rate 
➢ Most ICU nurses have good knowledge 

(> 96.5%) of and good attitudes towards 
EM 

➢ ICU nurses who perceived fewer 
barriers had higher knowledge scores 
and more positive attitudes than those 
with more barriers (p < .01) 

➢ Main barriers: heavy workload (76.8%) 
and work risks (42.3%); lack of staff 
(41.4%), equipment (50.2%) and 
training (47.1%), written protocols or 
guidelines (50.2%) 

Safety and Feasibility of Early Mobilisation 

Kho et al 2015 
[27] 

USA Prospective 
study (single 
centre) 

688 critically ill 
patients 
 
181 patients 
received in-bed 
cycling 

Safety and feasibility of in-
bed cycling 

To evaluate the 
feasibility and 
safety of in-bed 
cycle ergometry 
as part of routine 
physiotherapy in 
ICU 

➢ In-bed cycling as part of routine 
physiotherapy in ICU is safe and feasible 

➢ Median (IQR) time from medical ICU 
admission to first PT intervention and 
first cycling session: 2 (1-4) and 4 (2-6) 
days, respectively 

➢ Median (IQR) cycling session duration: 
25 (18-30) minutes 

➢ Only one adverse event (0.2%) occurred 
➢ Further studies on benefits of in-bed 

cycling are needed 

Hickmann et al 
2016 [13] 

Belgium Observational 
study (single 
centre) 

171 critically ill 
patients 

Secondary Objectives: 
➢ Safety of EM 
➢ EM rate in MV related 

to hypoxaemia and 
severity and patients’ 
perception 

To demonstrate 
that early 
mobilisation 
within the first 
24hrs of ICU 
admission is 

➢ Mobilisation within the first 24 hours of 
ICU admissions is feasible and well-
tolerated, even in patients receiving 
mechanical ventilation, vasopressors, or 
renal replacement therapy 
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feasible and well 
tolerated in most 
critically ill 
patients 

➢ Barriers to early mobilisation: lack of 
staff, diagnostic or surgical procedures, 
patients’ refusal, severe haemodynamic 
instability 

➢ Median time from ICU admission to first 
early mobilisation activity was 19 hours 
(IQR = 15-23) 

Kumble et al 
2017 [31] 

USA Retrospective 
case study 

A 55-year-old 
patient 

Haemodynamic and 
intracranial pressure 
changes during 
progressive mobility 

To report on 
haemodynamic 
and ICP responses 
during progressive 
mobility 
interventions in a 
critically ill patient 
with intracerebral 
haemorrhage 
(ICH) requiring 
two EVDs 
(extraventricular 
drainage devices) 

➢ Progressive, device-assisted early 
mobilisation was feasible and safe in 
this critically ill patient with 
haemorrhagic stroke 

➢ ICP remained within normal range (9-14 
mmHg) during verticalization (ANOVA p 
= 0.39) 

➢ No device dislodgment or any other 
safety concern was noted during any 
mobility intervention 

➢ Further research needed on 
haemodynamic and neurophysiological 
responses associated with early mobility 
in acute stroke 

 

Lai et al 2017 
[16] 

Taiwan Retrospective 
observational 
study 

63 patients in 
the before-
protocol group 
and 90 in the 
after-protocol 
group 

➢ MV duration 
➢ Rate of successful 

weaning 
➢ ICU and hospital LOS 

To evaluate the 
effects of a quality 
improvement 
program to 
introduce EM on 
the outcomes of 
patients receiving 
MV in the ICU 

➢ EM for patients in the after-protocol 
group receiving ventilatory support in 
ICU shortened MV duration (4.7 days vs 
7.5 days; p < .001) and ICU LOS (6.9 
days vs 9.9 days; p = .001) 

➢ Early mobilisation was negatively 
associated with the duration of MV (β = 
.269; p < .002; 95% confidence interval 
[CI], -4.767 to -1.072) 
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Nickels et al 
2020 [26] 

Australia Observational 
process 
evaluation (as 
part of a two-
arm parallel 
phase II RCT)  

36 critically ill 
patients 

➢ Acceptability 
➢ Safety and feasibility 

To examine the 
acceptability, 
safety, and 
feasibility of in-
bed cycling with 
critically ill 
patients 

➢ In-bed cycling was regarded as an 
acceptable intervention to patients, 
family, and clinicians 

➢ In-bed cycling was safe and feasible 
➢ Adverse event rate: 0.7% 

Delirium 

Mo et al 2016 
[102] 

USA Online survey 635 physician, 
pharmacist, 
nurse, and mid-
level practitioner 
members of the 
Society of 
Critical Care 
Medicine 

➢ Delirium practice in ICU 
➢ Awareness and 

adoption of the 2013 
PAD guidelines 

To determine 
current delirium 
practices in the 
ICU and evaluate 
awareness and 
adoption of the 
2013 PAD 
guidelines  

➢ 90% of participants used the Confusion 
Assessment Method for the ICU (CAM-
ICU) to screen for delirium 

➢ Most respondents (97%) use 
pharmacological agents to treat 
hyperactive delirium 

➢ EM used in most ICUs (83%) for 
prevention of delirium 

➢ Awareness and use of PAD guidelines 
assessed (90% awareness) and have 
adjusted accordingly 

Oxenboll et al 
2016 [48] 

Denmark Qualitative 
focus group 
study 

34 nurses (n=20) 
and physicians 
(n=14) 

➢ Professional role issues 
➢ Instrument reliability 
➢ Clinical consequence 

To identify nurses’ 
and physicians’ 
perceived barriers 
to using the CAM-
ICU in Danish ICUs 

➢ CAM-ICU gold standard for delirium 
detection 

➢ ICU nurses and physicians raised 
concerns regarding the use of the CAM-
ICU for delirium detection 

➢ Reliability of the CAM-ICU assessment 
tool in non-sedated patients and multi-
organ failure patients influenced by 
sedatives/opioids has received concern 
from nurses  

➢ After CAM-ICU assessment, physicians 
lacked evidence-based treatment 
options 
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➢ Recommended that nurses and 
physicians receive more training in the 
use of the CAM-ICU tool 

Mortality 

Goldhill et al 
2004 [19] 

UK Prospective 
observational 
study (multi-
centre) 

7190 critically ill 
patients 

➢ Mortality To explore the 
relationship 
between hospital 
mortality and LOS 
in the wards 
before admission 
to the ICU 

➢ The longer patients were in hospital 
before ICU admission, the higher their 
mortality 

➢ Hospital mortality increased 
significantly (p < 0.0001) in relation to 
time on hospital wards before ICU: 

➢ 47.1% (standardised mortality ratio 
1.09) for patients in hospital 0-3 days 
before ICU admission up to 67.2% 
(standardised mortality ratio 1.39) for 
patients on the wards for more than 15 
days before ICU 

➢ LOS before ICU admission an 
independent predictor of hospital 
mortality (odds ratio per day 1.019; 95% 
confidence interval 1.014-1.024) 

Lee et al 2015 
[103] 

South Korea Retrospective 
study (single 
centre) 

1190 critically ill 
patients 

➢ Post ICU mortality 
➢ ICU readmission 

To evaluate the 
efficacy of the 
discharge Acute 
Physiology and 
Chronic Health 
Evaluation 
(APACHE) II score 
in predicting post-
intensive care unit 
(ICU) mortality 
and ICU 
readmission 

➢ Discharge APACHE II score may be 
useful in predicting post-ICU mortality 
and ICU readmission 

➢ Discharge APACHE II score (odds ratio 
[OR] 1.1, 95% CI 1.01 to 1.22, p = 
0.024), unplanned ICU readmission (OR 
20.0, 95% CI 7.6 to 53.1, p = 0.001), 
eosinopenia at ICU discharge (OR 6.0, 
95% CI 1.34 to 26.9, p = 0.019), and 
hospital length-of-stay before ICU 
admission (OR 1.02, 95% CI 1.01 to 
1.03, p = 0.021) were significant 
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independent factors in predicting post-
ICU mortality 

Sauro et al 2020 
[104] 

Canada Retrospective 
cohort study 
(multi-centre) 

49447 patients ➢ Documented AEs To investigate the 
frequency and 
type of adverse 
events (AEs) 
among critically ill 
patients in ICU 

➢ Mostly males (63.8%) 
➢ Median age was 62 (51-72) 
➢ Elective, non-surgical admissions 

(70.8%) 
➢ Most common AEs were respiratory 

complications (10%) and hospital-
acquired infections (9%) 

➢ AEs were associated with having ≥ 2 co-
morbidities; being admitted to ICU from 
theatre or wards; and readmission to 
ICU during hospital stay  

➢ Documented AEs are associated with 
longer stays and increased mortality 

 

Table 2.6: Abbreviation List for Observational Studies 

ABCDE Awakening and Breathing Co-ordination, Delirium Monitoring/Management, 
and Early Mobility 

APACHE II Acute Physiology and Chronic health Evaluation 

ANOVA Analysis of Variance 

CT ICU Cardiothoracic 

CI Confidence Interval 

CAM-ICU Confusion Assessment Method-Intensive Care Unit 

CABG Coronary Artery Bypass Graft 

EM Early Mobilisation 

ETT Endotracheal Tube 

ICU Intensive Care Unit 

ICUAW Intensive Care Unit Acquired Weakness 

IQR Interquartile Range 
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ICH Intracranial Haemorrhage 

ICP Intracranial Pressure 

LOS Length of Stay 

MV Mechanical Ventilation 

MRC Medical Research Council 

MRC-SS Medical Research Council Manual Muscle Test Sum Score 

MDT Multidisciplinary Team 

NIV Non-Invasive Ventilation 

OT Occupational Therapy 

OR Odds Ratio 

PAD Pain Agitation Delirium 

PT Physical Therapy 

RCT Randomised Control Trial 

ROM Range of Motion 

SD Standard Deviation 

SICU Surgical Intensive Care Unit 

UK United Kingdom 

US United States 

USA United States of America 
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Table 2.7: Summary of Included Quality Improvement Programmes 

Author Country Title/Objective Main Points 

Hopkins et al 2007 
[105] 

USA Transforming ICU Culture to Facilitate 
Early Mobility 

Respiratory Failure Care Process Model Developed at One 
Hospital: 
1. A care manager with extensive clinical experience assigned 

to coordinate care activities for the entire hospital stay. 
2. An MDT standard care process designed by practicing 

clinicians used to guide care in all patients 
3. Outcomes-oriented data collected 
4. Interdisciplinary documentation used 
5. Tools to manage the care process were developed 
6. Longitudinal outcome data collected 
➢ Early activity programme included (reduced mean ICU and 

hospital LOS) 
➢ MDT collaboration important to implement this care model 
➢ Barriers to EM/care identified and addressed, sedation 

addressed 

Bassett et al 2012 [106] USA Integrating a multidisciplinary mobility 
programme into intensive care practice 
 
To create a progressive mobility initiative 
that will help ICU teams to address key 
cultural, process and resource 
opportunities in order to integrate early 
mobility into daily care practices 

➢ Multicentre initiative (13 units across 8 hospitals) 
➢ Mobility culture improved and an expectation of early 

mobility was born 
➢ MDT collaboration invaluable 
➢ Initiative spanned 14 months 
➢ No significant differences demonstrated in any of the 

mobility intervention group measurement however, a 
reduction in ventilator days (3.0 days pre vs. 2.1 days post) 
approached significance (p = 0.06) 

1. Design of a progressive mobility tool 
Step-by-step progressive mobility guide, taking safety into 
consideration; Agitation and sedation (RASS) also assessed 

2. Workshop/Education 
Key practice elements addressed; Toolkit to help identify 
barriers to mobilisation; Discussion of challenges and clinical 
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strategies to transform mobility culture; MDT collaboration 
with a mobility champion 

3. Support with adopting new practices 
Tools, resources, discussion forum to enable culture 
transformation; Incentives for adopting and maintaining 
mobility culture 

4. Qualitative evaluation of the processes and outcomes 
Mobility integrated into daily care; buy-in of EM 
maintained; mobility tool welcomed: retrospective chart 
review 

RCTs needed to determine the impact of progressive mobility 
protocols 

 

Engel et al 2013 [107] USA ICU Early Mobilisation: From 
Recommendation to Implementation at 
Three Medical Centres 
To compare and contrast the process 
used to implement an early mobility 
program in ICUs at three different 
medical centres and to assess their 
impact on clinical outcomes in critically- 
ill patients 

➢ Multicentre Study 
➢ Used the Plan-Do-Study-Act Approach 
➢ MDT team: mobility champion led 
➢ Barriers to EM identified and addressed 
➢ EM quality improvement programme decreased delirium, 

ICU, and hospital LOS, need for sedation at all three 
institutions 

Knoblauch et al 2013 
[108] 

USA Financial Implications of Starting a 
Mobility Protocol in a Surgical Intensive 
Care Unit 

➢ Single centre study 
➢ More staff hired to deliver mobility 
➢ Education of staff regarding mobility 
➢ No consensus on dose of mobility 
➢ Cost savings in terms of ICU and hospital LOS could not be 

demonstrated (influx of ARDS patients during study period) 

Harris and Shahid 2014 
[109] 

USA Physical therapy–driven quality 
improvement to promote early mobility 
in the intensive care unit 

➢ Single centre study 
➢ After starting this programme, more patients received 

physiotherapy (from 364 in 2011-2012 to 542 in 2012-2013) 
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➢ MDT collaboration important, education, awareness of 
current referral process highlighted and changed, barriers 
to EM identified and addressed 

➢ PT advocated for EM in ICU ward rounds 
➢ A physical therapist–led initiative can help establish an ICU 

culture that supports early mobilisation 

Castro et al 2015 [110] USA Early Mobilisation: Changing the Mindset 
 
To assess and improve the mindset of 
SICU staff toward early mobilisation of 
patients receiving mechanical ventilation 
before, 6 months after, and 1 year after 
implementation of early mobilisation 

➢ Single centre study 
➢ Progressive early mobility protocol by Morris and Herridge 

[111] was adopted 
➢ Plan-Do-Study-Act (Identify improvement areas; test 

interventions; review results; implement reinterventions) 
➢ MDT collaboration, education, institutional changes to 

overcome barriers to EM 
➢ EM protocol integrated into daily care 
➢ Mindset change occurred 

Dafoe et al 2015 [34] Australia Overcoming barriers to the mobilisation 
of patients in an intensive care unit 
(To increase frequency of ICU 
mobilisation) 

➢ Single centre study 
Four-part Quality Improvement project: 
1. Audit on baseline mobilisation frequency 
2. Survey on perceived barriers (medical instability and 

sedation common) to mobilisation 
3. Identified barriers that could be changed and designed 

strategies to address (education, discussion of mobility in 
ward rounds, clarification of staff roles in mobilisation, 
mobility champion) 

4. Follow-up audit on mobilisation frequency to determine 
effectiveness  

➢ Even though this ICU was very pro- mobilisation, the 
baseline and follow-up audits yielded similar results. This 
unit needs to also address other factors that influence 
patients’ ability to mobilise i.e., sedation levels 

Van Willigen et al 2016 
[112] 

UK The delivery of true early mobilisation in 
an intensive care unit 

➢ Single centre study 
➢ 112 patients included in QIP 
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➢ The Four Es model was used: Engage, Educate, Execute, 
Evaluate 

➢ Two mobility champions (nursing and physiotherapy) 
➢ MDT involvement (meetings, ward rounds) 
➢ Education of staff 
➢ Barriers to EM identified and addressed 
➢ Patients received additional daily mobility sessions, with 

minimal sedation 
➢ Patients started mobility earlier (from 16.3 days in 2012, to 

4.3 days at the end of improvement cycle 2) 
➢ Decreased ICU LOS (from 20.8 days in 2012, to 11.2 days at 

the end of improvement cycle 2) 

Corcoran et al 2017 
[29] 

USA Early Rehabilitation in the Medical and 
Surgical Intensive Care Units for Patients 
with and without Mechanical Ventilation 
 
To assess the efficacy of early 
mobilisation of patients with and without 
mechanical ventilation in the ICU on 
length of stay (LOS) and patient 
outcomes and to determine the financial 
viability of the program 

➢ Single centre study 
➢ 123 patients in pre-PIP group; 160 patients in the PIP 
➢ Early rehabilitation is feasible with improved patient 

outcomes, reduced costs, ICU, and hospital LOS (from 4.6 
days (pre-PIP) to 3.7 days (PIP) (p = .05) 

➢ MDT collaboration 
➢ Education and mobility guidelines developed 
➢ Interdisciplinary communication, ward rounds 
Rehabilitation increased by 60 minutes per patient daily 

Johnson et al 2019 
[113] 

USA Mobility bridges a gap in care: Findings 
from an early mobilisation quality 
improvement project in acute care 

➢ Single centre study 
➢ Project BOOST (Better Outcomes by Optimizing Safe 

Techniques) used: best practices for hospital discharge 
transitions (patient education methods and team 
communication to improve discharge planning) 

➢ Qualitative evaluation of the QIP 
➢ MDT collaboration; mobility champion 
➢ Mobility activities became an expectation of daily care by 

patients 
➢ EM improved mobility levels and patients’ functional 

outcomes 



56 
 

➢ EM QIPs can transform clinical practice and improve patient 
care 

McWilliams et al 2019 
[114] 

UK Introducing early and structured 
rehabilitation in critical care 
 
To assess the potential impact of 
introducing an already established and 
effective programme of rehabilitation 
within a critical care unit in a different 
organisation 

➢ Single centre (tested an already successful QIP on a 
different institution) 

➢ The Four Es Model was used 
➢ 209 patients admitted to critical care for ≥4 days included 
➢ Implementing an existing QIP at another institution was 

feasible and reproducible 
➢ Barriers to mobility identified and addressed via MDT 

approach Education and training of staff  
➢ Higher mobility levels in patients 
➢ Patients mobilised earlier: significant reduction in time to 

1st mobilisation (2 vs 3.5 days, p < 0.001) 
➢ More patients mobilised (92% vs 73%, p = 0.003) compared 

to before QIP 
➢ All patients assessed within 24 hours of ICU admission 
➢ Mobilisation initiated and led by physiotherapists 
➢ No consensus on exact details of mobility 
➢ Research needed on long term outcomes of QIP and EM 

 

Table 2.8: Abbreviation List for Quality Improvement Programmes 

ARDS Acute Respiratory Distress Syndrome 

BOOST Better Outcomes by Optimising Safe Techniques 

EM Early Mobilisation 

ICU Intensive Care Unit 

LOS Length of Stay 

MDT Multidisciplinary Team 

PIP Performance Improvement Project 

PT Physical Therapist 

QIP Quality Improvement Programme 
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RASS Richmond Agitation Sedation Scale 

SICU Surgical Intensive Care Unit 

UK United Kingdom 

USA United States of America 

 

 

Table 2.9: Summary of Included Clinical Reviews, Expert Opinion, Case and Conference Reports, Special Features, and Expert Consensus  

Author Country Type of Article Topic/Title Main Points 

ICU-Acquired Weakness 

Bolton et al 1984 
[32] 

Canada Case Report Polyneuropathy in critically ill 
patients 
Documenting the characteristics 
of, possible causes, and 
management approaches to 
polyneuropathy 

➢ Electrophysiological examination can confirm the 
diagnosis of polyneuropathy 

➢ Underlying major systemic illness and respiratory 
failure 

➢ Spontaneous limb movements weaken 
➢ Muscle tone becomes flaccid 
➢ Normal response to pain absent (only facial grimaces) 
➢ Disappearance of deep tendon reflexes 
➢ Difficult ventilator weaning 
➢ Unremarkable cerebrospinal fluid 
➢ Cranial nerves and nerve roots may be involved 
➢ Gradual recovery, but still evidence of polyneuropathy 

up to 2 years later 
➢ Normal motor and sensory impulse conduction 
➢ Severe reduction in amplitude of compound motor 

and sensory action potentials 
➢ Huge reduction in numbers of motor unit potentials in 

limb muscles 
➢ Severe denervation of diaphragm and intercostal 

muscles 
➢ Severe axonal degeneration that can recover 
➢ Polyneuropathy most severe distally 
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➢ Cause of polyneuropathy could not be confirmed, 
although nutritional deficits and neurotoxic 
substances i.e., antibiotics may be involved 

Bolton et al 1986 
[33] 

Canada Case Report Electrophysical studies and 
differentiation between 
polyneuropathy (CIP) and Guillain-
Barre Syndrome 

➢ Polyneuropathy associated with sepsis and illness 
➢ Reduced amplitudes on compound motor and sensory 

nerve action potentials 
➢ Denervation of limb muscles 
➢ Difficulty weaning from ventilator 
➢ Recovery possible over several months if critical illness 

is survived 
➢ Decreased deep tendon reflexes 
➢ Spontaneous limb movements weaken, most marked 

in lower limbs 
➢ Acute skeletal muscle denervation 
➢ Electrophysiological examination confirms 

polyneuropathy 
➢ Similar severity between CIP and GBS 
 

    CIP 
➢ Illnesses occur before 

onset 
➢ Purely axonal 

degeneration (normal 
impulse conduction 
speed) 

➢ No conduction block 
➢ CSF unremarkable 
➢ Poorer prognosis in CIP 

GBS 
➢ Complications and 

illnesses occur after 
onset 

➢ Demyelination (Slow 
impulse conduction 
speed) with some 
axonal degeneration 

➢ Conduction block 
➢ CSF elevations 
➢ Better prognosis 

Hermans et al 
2008 [37] 
 

Belgium 
France 

Clinical Review Critical illness polyneuropathy (CIP) 
and myopathy (CIM) 

➢ CIP and CIM are serious complications of critical illness 
➢ Difficulty weaning from mechanical ventilation. 

Rehabilitation prolonged 
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➢ Associated with increased ICU and hospital LOS, and 
mortality 

➢ Axonal degeneration 
➢ Flaccid weakness, absent deep tendon reflexes, 

phrenic nerve, and diaphragm involvement 
➢ Medical Research Council (MRC) sum score used to 

screen for CIP/CIM  
➢ EMG and nerve conduction studies can also be used 

to test for CIP/CIM 
➢ CIP/CIM occurs in up to 100% of patients in ICU 
➢ Pathophysiology still unclear 
➢ Preventative measures (rehabilitation, decrease risk 

factors) and management of sepsis to manage this 
problem 

Needham 2008 
[41] 
 

USA Case Presentation Mobilizing Patients in the Intensive 
Care Unit Improving 
Neuromuscular Weakness and 
Physical Function 

➢ Deep sedation and bedrest have been the standard of 
care for a long time which are now being addressed 

➢ Critical care survivors are likely to have sustained 
neuromuscular weakness and impaired physical 
function 

➢ Describes the pathophysiology of ICUAW and 
parameters to decide when to start mobilisation 

de Jonghe et al 
2009 [42] 

France Expert Opinion ICUAW: Risk Factors and 
Prevention 

➢ ICUAW is the main sign of critical illness 
neuromyopathy 

➢ Electrophysiological examination can detect 
neuromyopathy 

➢ Risk factors for neuromyopathy: multiple organ 
failure, immobilisation, hyperglycaemia, 
corticosteroids, neuromuscular blockers that 
introduce muscle toxicity and increase the effects of 
corticosteroids 

➢ Prevention strategies: Treat conditions leading to 
multiple organ failure, promote EM, being careful with 
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the use of corticosteroids. Nutritional interventions to 
reduce the loss of muscle mass 

➢ More research needed on interventions to curb and 
reduce ICUAW 

Bolton 2012 [39] Canada Expert 
Opinion/Commentary 

Polyneuropathy in critically ill 
patients 

➢ Author summarised 1984 and 1986 study findings 
➢ Further research still needed on the use of the various 

techniques that identify polyneuropathy and on 
rehabilitation 

Kress and Hall 
2014 [9] 
 

USA Review Article ICU-Acquired Weakness and 
Recovery from Critical Illness 

➢ ICUAW is caused by an array of mechanisms (sepsis, 
neuromuscular blockade, hyperglycaemia, over-
sedation, and immobilisation) 

➢ ICUAW more emergent and receiving more awareness 
since ICU survival rates have improved over the years 

➢ Features of ICUAW described as by Bolton and de 
Jonghe 

➢ ICUAW includes CIP and CIM and diagnosed using the 
MRC scale to grade muscle strength 

➢ Sedation should be minimised, and rehabilitation must 
start in ICU and continue long after hospital discharge 

➢ More research on the long-term benefits of 
rehabilitation needed 

Ntoumenopoulos 
2015 [36] 

Australia Review Rehabilitation during mechanical 
ventilation 

➢ Mechanically ventilated patients are vulnerable to 
delirium and ICUAW (25-100% of patients) 

➢ Describes risk factors for ICUAW 
➢ Rehabilitation in critical care is safe and improves 

functional outcomes 
➢ MDT collaboration using the ABCDE(F) bundle 
➢ More research regarding the commencement, timing 

and dosage of rehabilitation is needed 

Vanhorebeek 
2020 [38] 
 

Belgium Narrative Review ICU-acquired weakness ➢ ICUAW affects limb and respiratory muscles 
➢ Pathophysiology of ICUAW still unclear 
➢ ICUAW diagnosed with electrophysiological 

examination and clinical means (MRC score)  
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➢ ICUAW increases risk of mortality, duration of 
mechanical ventilation, hospital LOS and out of 
hospital costs, and decreases physical outcomes and 
quality of life 

➢ Studies on the effect of EM, NMES, and 
pharmacological intervention on ICUAW are of low 
quality 

➢ Need for robust RCTs 
➢ Describes features of and risks for ICUAW 
➢ Light sedation, reduction/prevention of 

hyperglycaemia, and EM will reduce/prevent the 
development of ICUAW 

➢ NMES used alone does not significantly improve 
muscle strength 

Delirium 

Girard et al 2008 
[5] 

USA Review Delirium in the intensive care unit ➢ Delirium is an acute and fluctuating disturbance of 
consciousness and cognition 

➢ It is a common manifestation of acute brain 
dysfunction in critically ill patients 

➢ Occurs in up to 80% of critically ill patients 
➢ Intensive Care Delirium Screening Checklist (ICDSC) 

and the Confusion Assessment Method for the ICU 
(CAM-ICU) used to diagnose/detect delirium 

➢ Types of delirium: Hypoactive and Hyperactive 
➢ Hypoactive delirium often not detected 
➢ Risk factors for delirium: hypertension, alcoholism, 

severity of illness, exposure to sedatives and 
analgesics, immobilisation, sleep disturbances 

➢ Delirium should be routinely monitored 
➢ ICU clinicians should be aware of delirium and its 

management strategies 
➢ Importance should be placed on reducing risk factors 

for its development and treated if it arises 
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Rains and Chee 
2017 [45] 
 

UK Review The role of occupational and 
physiotherapy in multi-modal 
approach to tackling delirium in 
the intensive care 

➢ Advocates for MDT management care bundles to 
reduce delirium: PAD; ABCDE 

➢ Three delirium types: hyperactive, hypoactive, mixed 
➢ Delirium associated with increased mortality, 

increased ICU and hospital LOS, long-term cognitive 
problems, and poor functional outcomes 

➢ Developed the D-E-L-I-R-I-U-M (drugs; environment; 
light; initiate cognitive tasks; routine; integrate MDT; 
underhydration/nutrition; mobility) mnemonic, which 
encourages MDT collaboration 

➢ Further research needed on the effectiveness of this 
mnemonic 

➢ Delirium screening tools: CAM-ICU; ICDSC (intensive 
care delirium screening checklist) 

➢ EM helps reduce delirium; occupational therapists 
help address cognition 

Post Intensive Care Syndrome 

Needham et al 
2012 [2] 

USA Conference Report Improving long-term outcomes 
after discharge from intensive care 
unit: Report from a stakeholders’ 
conference 

➢ Post intensive care syndrome (PICS) was agreed upon 
as the recommended term to describe new or 
worsening problems in physical, cognitive, or mental 
health status 

Three important points: 
1. awareness and education on long-term impairments 

after critical illness episode 
2. Understanding and addressing barriers to practice 
3. Raising Identifying research gaps and resources arising 

after a critical illness and care that should persist 
beyond the critical illness episode 

Davidson et al 
2013 [11] 

USA Expert Opinion 
 
 
 
 

Implementation of the PAD 
Guidelines and Promoting Patient 
Mobility to Prevent PICS 

➢ Research needed to reduce impact of long-term 
sequelae of critical illness 

➢ Explored relationship between PAD and PICS (physical 
and cognitive impairments that also involve family) 
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➢ Cognitive impairments occur in up to 100% of patients 
at hospital discharge, and up to 56% years after 

➢ Reduction of delirium will improve cognitive outcomes 
➢ Adverse mental health effects of sedatives persist 

months after hospital discharge 
➢ Early mobility in ICU to minimise the development and 

duration of delirium and greatly improve functional 
outcomes and ICUAW. Consensus is needed on 
dosage of mobilisation 

➢ Culture of mobility with MDT collaboration is 
necessary to achieve EM in ICU 

➢ ABCDE bundle can be used to promote mobility and 
improve PICS 

➢ Post-ICU interventions also necessary to address 
physical, cognitive, and mental health issues 

➢ Education to patient and family on PICS so that 
strategies can be implemented to address it 

➢ Light sedation to allow patient to participate in 
activities and self-report on pain 

➢ More research needed to determine if PICS can be 
prevented by these guidelines 

Harvey and 
Davidson 2016 
[50] 

USA Expert Opinion PICS: Right Care Right Now…and 
Later 

➢ More and more survivors of critical illness since 
improvements in science and practice 

➢ Critical illness survivors have a long recovery after ICU 
discharge 

➢ PICS definition: Worsening impairment in physical, 
cognitive, and mental health status due to critical 
illness 

➢ PICS-F known as post intensive care syndrome-family 
➢ PICS can persist for up to 6 years 
➢ PICS has long term consequences for both the patient 

and their family 
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➢ Those involved in critical care are increasingly aware 
of PICS, but this awareness also needs to be raised in 
patients, families, and outpatient stakeholders so that 
the long-term consequences of critical illness can be 
addressed 

➢ Increased awareness of PICS can lead to increased 
outpatient follow-up 

Risk factors for PICS:  
➢ Immobility, duration of MV, ICU LOS, heavy sedation, 

delirium, sepsis, ARDS, hypoglycaemia, hypoxia 
Prevalence of elements of PICS in patients: 
➢ < 10% of patients on MV for > 4 days are alive and 

fully independent 1 year later  
➢ Caregiver assistance is required by patients 1 year 

later  
➢ Half of patients with ARDS have not returned to work 

1 year later  
➢ ICUAW can develop in 25-80% of those with sepsis or 

on MV for > 4 days  
➢ Cognitive impairment develops in 30-80% of patients 

Depression occurs in 8-57% of patients  
➢ Anxiety occurs in 23-48% of patients 
➢ Posttraumatic distress syndrome occurs in 10-50% of 

patients 
Prevalence of elements of PICS in families: 
➢ 10-75% of family have anxiety 
➢ PTSD occurs in 8-42% of family 
➢ Medication for anxiety or depression required by 33% 

of family 
➢ Family members may develop prolonged or 

complicated grief 
➢ And aggravation of their own chronic health 

conditions 



65 
 

➢ Family relationship may be challenged, and their 
financial security may be at risk by having to take off 
from work to care for patient 

Strategies to reduce PICS in patients: 
➢ Reduction of risk factors  
➢ Promoting early mobility programs  
➢ Follow-up rehabilitation after discharge 
➢ Early psychologic intervention  
➢ ICU diaries to describe the patients’ experience during 

the ICU stay 
➢ Healing environments of care i.e., sleep promotion, 

reducing noise, appropriate lighting, reducing anxiety 
and delirium, family involvement 

➢ Functional reconciliation checklist that records the 
patient’s progress (physical, cognitive, mental status) 
from pre-admission throughout their care  

➢ ABCDEFGH bundle 
Strategies to reduce PICS in families: 
➢ Measures to decrease stress and anxiety during the 

ICU stay and the impact of PTSD e.g., good 
communication regarding the patient’s progress and 
prognosis 

➢ Family participation in patient’s care 
➢ Family can also keep an ICU diary regarding their 

experience 
➢ Family support through a psychologist 
➢ Providing information and resources on PICS to the 

family 

Care Bundles 

Hall 2010  
[115] 

USA Expert Opinion Creating the animated ICU ➢ Delirium and ICUAW very common occurrence in 
critical care associated with poor outcomes 

➢ Advocates the ABCDE(F) bundle 
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Barr et al 2013 
[46] 
 

USA Special Feature PAD (Pain, Agitation, Delirium) 
Guidelines to improve clinical 
outcomes in ICU 

➢ Pain should be routinely monitored in all ICU patients 
and treated with non-pharmacologic interventions 

➢ Light sedation/daily sedation interruption that is 
analgesia-first should be used that will aid in 
improving patient outcomes 

➢ Sedation should be monitored (Richmond Agitation 
Sedation Scale/Sedation Agitation Scale) 

➢ Non-benzodiazepine sedatives should be used 
➢ Delirium is associated with increased mortality, 

prolonged ICU and hospital LOS, and cognitive 
impairment 

➢ Delirium should be routinely monitored (CAM-ICU) 
➢ EM reduces the incidence and duration of delirium 
➢ Neither Haloperidol nor antipsychotics should be used 

to minimise the risk of delirium development 
➢ No evidence to support that Haloperidol reduces the 

duration of delirium 
➢ Atypical antipsychotics may reduce duration of 

delirium 
➢ Sleep promotion is encouraged 
➢ Education, ICU ward rounds, and use of protocols 

amongst providers to facilitate the use of the PAD 
guidelines is recommended 

Dang 2013 [47] 
 

USA Expert Opinion ABCDEs (Awakening and Breathing 
Co-ordination, Delirium 
Monitoring/Management, and 
Early Mobility) of ICU: Early 
Mobility 

➢ Barriers to EM need to be addressed for successful 
implementation 

➢ Implement daily sedation interruptions and 
independent breathing trial from mechanical 
ventilation 

➢ Implement EM programmes and protocols with an 
MDT approach 

➢ Have a mobility champion that can implement 
rehabilitation programmes, promote staff education, 
and inform patient and family on expected outcomes 
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➢ Early tracheostomy will make it easier to mobilise 
ventilated patients 

Marra et al 2017 
[51] 

USA Review The ABCDEF Bundle in Critical Care ➢ An evidence-based guide for clinicians to coordinate 
multidisciplinary patient care in the ICU that will 
optimise functional outcomes 

ABCDEF Bundle Includes 
1. Assess and prevent first, then manage pain 
2. Both spontaneous awakening trials and spontaneous 

breathing trials (associated with reduced sedative use, 
delirium, MV duration, ICU, and hospital LOS) 

3. Choice of analgesia and sedation (non-
benzodiazepines) 

4. Delirium monitoring and management (CAM-ICU and 
ICDSC best screening tools for delirium) 

5. Early mobility and exercise (early mobilisation is the 
only known non-pharmacological intervention to 
reduce the duration of delirium) 

6. Family engagement 
➢ Behavioural Pain Scale (BPS) and Critical Care Pain 

Observation Tool (CPOT) are the best tools available 
to assess pain in ICU patients 

➢ Delirium (huge risk factor for prolonged ventilation, 
ICU, hospital LOS, increased hospital costs, long term 
cognitive impairment and, mortality) monitoring and 
management is crucial 

Dirkes and 
Kozlowski 2019 
(Future 
Directions) [10] 

USA Feature Early Mobility in the Intensive Care 
Unit: Evidence, Barriers, and 
Future Directions 
Focuses on aspects of care that 
affect patient outcomes 

➢ EM is part of the ABCDE(F) bundle and can 
prevent/reduce delirium and improve patient 
outcomes 

➢ Describes the ABCDE(F) bundle of care related to the 
PAD guidelines 

➢ ABCDE(F) bundle shown to improve patient outcomes 
(i.e., decreased duration of MV, occurrence and 
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duration of delirium, ICU and hospital LOS, and 
healthcare costs) 

➢ Immobility results in deconditioning of the 
musculoskeletal system, and has cardiovascular and 
respiratory consequences 

➢ Implementation of a mobility programme very 
important 

➢ Barriers to mobility need to be identified 
➢ Special beds that can sit or even stand patients aid in 

mobility of patients can be used 

Safety and Feasibility of Early Mobilisation 

Kress 2009 [7] USA Review Clinical trials of early mobilisation 
of critically ill patients 

➢ Critical care survivors are very likely to develop 
neuromuscular dysfunction and have poor functional 
outcomes 

➢ Mobilising mechanically ventilated patients is safe, 
feasible, improves functional outcomes and requires 
MDT involvement 

Schweickert and 
Kress 2011 [28] 

USA Review Implementing Early Mobilisation 
Interventions in Mechanically 
Ventilated Patients in the ICU 

➢ ICUAW in critical care is a major problem 
➢ EM is safe and feasible 
➢ EM reduces ICU and hospital LOS, improves functional 

outcomes 

Jang et al 2019 
[116] 

Korea Expert Opinion Pulmonary and Physical 
Rehabilitation in Critically Ill 
Patients 

➢ ICU rehabilitation is safe and feasible 
➢ Passive and active range of motion exercises are safe 

to do in patients with raised intracranial pressure 
➢ Early detection and management of ICUAW can 

improve functional outcomes 

Early Mobilisation 

Stiller K 2000 
[117] 
 

Australia Review Physiotherapy in Intensive Care ➢ Mobilisation helps to improve fluid distribution, 
decrease the detrimental effects of immobility, and 
improve functional outcomes 

➢ Passive and active range of motion exercises do not 
significantly raise intracranial pressure 
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Morris and 
Herridge 2007 
(Future 
Directions) [111] 

USA 
Canada 

Expert Opinion Early Intensive Care Unit Mobility: 
Future Directions 

➢ Barriers to EM: safety concerns, increased costs, lack 
of time 

➢ Deconditioning an important contributor to ICUAW 
➢ Need for further research on parameters and dosage 

for safe mobilisation 
➢ Use ABCDE bundle of care 
➢ Clear definition of roles in the MDT involved in 

mobilisation 

Stiller K 2007 
[118] 

Australia Expert Opinion Safety Issues That Should Be 
Considered When Mobilizing 
Critically Ill Patients 

➢ Published guidelines on various considerations of 
various body systems before mobilising patients 

➢ No consensus available on type and dosage of 
mobilisation techniques in ICU 

Bailey et al 2009 
[8] 

USA Expert Opinion Culture of early mobility in 
mechanically ventilated patients 
Review course of action to 
facilitate EM 

➢ A change in ICU culture with MDT collaboration and 
co-ordination of care that prioritises early activity will 
facilitate EM 

➢ EM is safe and feasible and may positively affect the 
deconditioning process 

➢ Various barriers to the provision of EM need to be 
addressed 

➢ Focus must be shifted from just physiologic care to 
long-term functional, patient-centred outcomes 

➢ Create strategies to improve level of teamwork 
➢ Sedation management import in EM 
➢ Delirium risk development needs to be managed by 

mobilisation, proper sleep pattern, and management 
of benzodiazepines 

Hanekom et al 
2011 [119] 

South 
Africa 

Expert Opinion The development of a clinical 
management algorithm for early 
physical activity and mobilisation 
of critically ill patients (using a 
Delphi process) 

➢ Detailed guidance on early physical activity for 
unconscious, awake (and conditioned), and 
deconditioned patients 

➢ Will help identify patients’ readiness to mobilise 
➢ EM plan must be implemented in consultation with 

MDT, the patient and family, with clear objectives and 
outcomes 
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Hodgson et al 
2013 [15] 

Australia Clinical Review Early patient mobilisation in the 
ICU 

➢ EM defined as early activity within first 2-5 days of ICU 
admission 

➢ Although EM is safe and feasible and improves 
functional outcomes, it requires intense labour and 
equipment 

➢ More research required regarding standard practice 
with specific details on type and dosage of EM 

➢ Usual care (passive and early active movements in 
ICU; full active movements only after illness has 
resolved) is not evidence-based 

Vollman 2013 
[120] 

USA Expert Opinion Understanding Critically Ill Patients 
Hemodynamic Response to 
Mobilisation 

➢ EM reduces duration of ventilation and improves 
functional outcomes 

➢ A reduction in plasma volume, cardiac workload 
increase, and output decrease with immobilisation 
and bedrest, and cardiac atrophy occurs 

➢ Orthostatic tolerances decrease with reduced mobility 
➢ Haemodynamically unstable patients should be 

screened within 8 hours of ICU to determine the level 
of mobility necessary, if any 

➢ Criteria to mobilise: patient verbal interaction; FiO₂ < 
0.6; PEEP 10 or less; no orthostatic hypotension; no 
catecholamine drips 

➢ Cardiovascular instability is a common occurrence 
when position is changed after long periods of 
immobility 

➢ Mobilisation challenges the haemodynamics of 
critically ill patients: muscles demand oxygen from the 
blood (that may outweigh the supply), increase in 
heart rate, drop in blood pressure, and stroke volume 
(all return baseline supine levels in 10 minutes)  

➢ “Mobilisation decision tree” and “mobility assessment 
for readiness” tools available to determine level of 
mobility for haemodynamically unstable patients 
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➢ Rotational therapy (a function on ICU beds) can be 
used to acclimatise the patient to movement and 
position changes 

Atkins and Kautz 
2014 [4] 
 

USA Expert Opinion Move to Improve: Progressive 
Mobility in the ICU 

➢ Progressive mobility must become a cornerstone in 
intensive care 

➢ Developing progressive mobility protocols is 
important 

➢ Progressive mobility can prevent deconditioning of 
the patient and needs to be built up to the point 
where the patient can return to their previous level of 
function 

➢ Escalate activities to be more challenging 
➢ Chair egress position can be used in bed 
➢ Consistent, lower levels of mobility will prevent 

complications/shock to a patient that may occur if 
they are just suddenly transferred out of bed without 
having had any prior mobilisation activity 

➢ Education, MDT involvement and mobility champion 
important 

➢ Common barriers to EM: lack of staff and equipment, 
over-sedation, delirium, nurse attitudes towards 
mobility 

Hodgson et al 
2014 [17] 
 

Australia Expert Consensus Expert consensus and 
recommendations on safety 
criteria for active mobilisation of 
mechanically ventilated critically ill 
adults 

➢ An ETT is not a contra-indication to mobilisation 
➢ Categories for safety considerations: respiratory (FiO₂ 

< 0.6), cardiovascular (although no consensus on 
vasoactive drug dosage, vasoactive drugs is not an 
absolute contra-indication to mobility), neurological, 
and other considerations (surgical, medical, ICUAW, 
continuous renal replacement therapy, patient 
attachments) 

➢ Traffic light system to assist in evaluating safety 
criteria 
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➢ Level of mobilisation determined by the patient’s 
strength and endurance, and evaluation of the safety 
criteria 

Dubb et al 2016 
[20] 
 

Germany Focused Review Barriers and Strategies for Early 
Mobilisation of Patients in 
Intensive Care Units 

➢ EM in ICU is safe and feasible, but its implementation 
is not easy (dependent on patient’s acuity and ICU 
culture) 

➢ Barriers: institutional, patient, provider 
➢ Implement safety guidelines and use protocols 
➢ MDT collaboration, education, and training 
➢ Mobility champion 
➢ Change ICU culture to prioritise EM 

Bruce and Forry 
2018 [3] 

USA Expert Opinion Integrating a Mobility Champion in 
the Intensive Care Unit 

➢ The mobility champion’s role is to coordinate and 
implement EM, educate clinicians and patients on the 
benefits of early mobilisation, and organise training on 
EM 

➢ A mobility champion can assist with overcoming 
➢ almost all barriers to early mobility, reinforces the 

evidence on the benefits of EM, and coordinates EM 
of patients in ICU 

➢ Preferred candidates for this role: Physiotherapist or 
Occupational Therapist (experts in the indications and 
ergonomics of early mobility) 

Fuest and 
Schaller 2018 
(Expert Opinion) 
[14] 

Germany Review Recent evidence on early 
mobilisation in critically ill patients 

➢ Still no consensus, but EM defined in this article as 
mobilisation within 72 hours of ICU admission 

➢ EM is still not popular, despite it being well-tolerated 
even in patients receiving ventilatory support 

➢ Culture change needed 
➢ EM is safe and feasible, improves patient outcomes 
➢ Needs to be implemented as part of the ABCDE(F) 

bundle with MDT collaboration 
➢ Direction on adequate dosage of mobilisation and 

more research on EM I neurocritical care is needed 
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Kumar et al 2020 
[18] 

USA Review Early mobilisation in neurocritical 
care patients 

➢ Clarification on the definition, dosage, and intensity of 
early mobilisation is needed 

➢ EM may reduce ICU and hospital LOS-not certain of 
these benefits in neurocritical patients 

 

Table 2.10: Abbreviation List for Clinical Reviews, Expert Opinion, Case and Conference Reports, Special Features, and Expert Consensus 

 

ABCDE Awakening and Breathing Co-ordination, Delirium Monitoring/Management, 
and Early Mobility 

ABCDEF Assess, prevent, and manage pain, Both spontaneous awakening trials and 
spontaneous breathing trials, Choice of analgesia and sedation, Delirium, 
Early Mobility, and Family engagement 

ABCDEFGH Airway management, Breathing trials, Coordination of care and 
Communication, Delirium assessment, Early Mobility, Family involvement, 
Follow-up referrals and Functional reconciliation, Good handoff 
communication, and Handout materials on post intensive care syndrome 
(PICS) and post intensive care syndrome family (PICS-F) 

ARDS Acute Respiratory Distress Syndrome 

BPS Behavioural Pain Scale 

CAM Confusion 

CIM Critical Illness Myopathy 

CIP Critical Illness Polyneuropathy 

CPOT Critical Care Pain Observation Tool 

CSF Cerebrospinal Fluid 

EM Early Mobilisation 

EMG Electromyograph 

ETT Endotracheal Tube 

GBS Guillain-Barre Syndrome 

ICDSC Intensive Care Delirium Screening Checklist 
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ICU Intensive Care Unit 

ICUAW Intensive Care Unit Acquired Weakness 

LOS Length of Stay 

MDT Multidisciplinary Team 

MRC Medical Research Council 

MV Mechanical Ventilation 

NMES Neuromuscular Electrical Stimulation 

PAD Pain Agitation Delirium 

PEEP Positive End Expiratory Pressure 

PICS Post Intensive Care Syndrome 

PTSD Post-Traumatic Stress Disorder 

UK United Kingdom 

USA United States of America 
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2.3 Narrative Literature Synthesis 

2.3.1 Intensive Care Unit Patient Profiles in the International Setting 
Australia, New Zealand, and Canada, in both single and multi-centre observational studies of early 

mobility practice, reported that patient populations were mostly male, middle-aged (highest reported 

mean age=65 years), and the majority were admitted electively for respiratory and medical 

conditions. Adverse event rates were fairly low. The number of patients requiring mechanical 

ventilation ranged from 45% to 74% [24, 80, 84, 89, 104]. Conversely, two Brazilian studies reported 

high mortality rates of 19.83% [77] and 58.2% [73] respectively. Reasons for this high mortality in a 

low/middle income country context, could be linked to the high proportion of trauma and emergency 

admissions to ICU (23.03%) [77] with patients presenting with high illness severity (APACHE II) scores 

(20±7.3) [73]. Not all studies reported on ICU LOS, duration of MV, adverse events, or mortality rates, 

which suggests a lack of standardisation in the outcome measures and/or variables assessed during 

ICU research.  

2.3.2 Intensive Care Unit Patient Profiles in the African Setting 
Prospective and retrospective studies on early mobilisation were identified from a range of low-

income African countries: Zimbabwe, Tanzania, and Malawi. These studies reported a much younger 

patient cohort than those mentioned above (median 27 and 34 years; mean 36 years) with very high 

mortality rates (up to 42%) [71, 74, 75]. Their admissions were delayed and mostly for trauma and 

emergencies, and the number of the patients requiring mechanical ventilation ranged from 45% to 

54.2% [71, 74, 76]. Coupled with the fact that these studies were conducted in low-income countries, 

ICU resources were also limited in terms of specialised staff, infrastructure, and resources that could 

affect the level of care provided [71, 74-76]. 

Hanekom and colleagues conducted a 2006 South African prospective observational study that sought 

to describe the baseline data of patients admitted to a tertiary ICU, as well as their ICU discharge 

outcomes. The small cohort (159 patients) had a mean age of 49 ± 19.95 years. The mean APACHE II 

score on admission was 12.3±7.19 (higher APACHE II scores translate to higher severity of illness). 

Most of the patients (n=133; 83%) were admitted to ICU after emergency surgery (n=85; 64%) or 

traumatic injury (n=48; 36.1%). High-blood pressure was the most frequent co-morbidity (42%), and a 

mean ICU LOS of 5.94±6.55 days was reported. The mortality rate was reported to be 12.3%, which is 

lower than all the above-mentioned patient profile studies. This study found age, sex and co-

morbidities to have no significant association with mortality or ICU LOS (p > 0.01), but instead 

reported a significant correlation between APACHE II scores, mortality and ICU LOS (p < 0.001) [72]. 

2.4 ICU-Acquired Weakness 
ICU-acquired weakness (ICUAW) is weakness acquired during an episode of critical illness. This is a 

consequence of bedrest and immobility that contributes to patient morbidity, mortality, reduced 

physical outcomes, increased duration of ventilation, ICU and hospital LOS and costs, and decreased 

quality of life. In addition to reduced mobility, systemic illness, multiple organ failure, sepsis, 

hyperglycaemia, corticosteroids, neuromuscular agents all pose as risk factors to its development.  

ICUAW has three components, i.e., critical illness polyneuropathy (CIP), critical illness myopathy 

(CIM), and critical illness neuromyopathy (CINM) [9, 37, 38, 42, 67].  

Multiple studies have shown that clinicians underestimate the incidence of ICUAW, with 

demonstrated gaps in knowledge. ICUAW is prevalent in up to 46% of critically ill patients, while CIP 

and CIM occurs in up to 100% of all patients in ICU [1, 37].  
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A 2015 prospective multi-centre study conducted in Australia and New Zealand found that more than 

50% of the patient cohort had developed ICUAW upon ICU discharge significantly associated with 90-

day mortality [35]. 

The pathophysiology of ICUAW is still unclear but the following mechanisms have been postulated:  

The primary mechanism in ICUAW is likely to be peripheral nervous system organ failure due to 

decreased oxygen usage and therefore decreased axonal nutrient delivery. Other mechanisms include 

neuromuscular blockade drugs that are toxic to muscles, resulting in muscle deterioration, neuronal 

membrane inexcitability, and hyperglycaemia (high blood glucose), which further contribute to axonal 

injury and degeneration [32, 33, 39].  

Since ICUAW is difficult to manage once it has already set in, preventing its development through 

mitigation of risk factors is important. Anekwe et al [59] conducted a systematic review and meta-

analysis of nine RCTs which demonstrated that early rehabilitation reduces the development of 

ICUAW (odds ratio of 0.63 (95% CI: 0.43 to 0.92) in the screened population, and 0.71 (95% CI: 0.53 to 

0.95) in the randomised population). Another recent RCT investigating the impact of early 

physiotherapy during septic shock on skeletal muscle (started at 28±9 hours after ICU admission, with 

two daily sessions in the intervention group, compared to physiotherapy started at 46±25 hours, once 

daily in the control group) reported that muscle fibres were better preserved in the intervention 

group, thereby minimising the development of ICUAW [43].  

Even though management of ICUAW is challenging once it has set in, a RCT in Germany, showed that 

patients who developed ICUAW benefitted from resistance training and in-bed cycling, with improved 

lower limb strength, walking ability and cardiovascular endurance compared to those receiving 

standard care. Therefore, even after ICUAW sets in, it is still possible to improve patients’ physical and 

functional outcomes with rehabilitation [44]. 

2.5 Delirium 
Delirium is another common complication of critical illness. It is an acute manifestation of brain 

dysfunction and is associated with cognitive decline, increased mortality, longer ICU and hospital LOS, 

and poor functional outcomes and quality of life, and can persist for years after the critical-illness 

episode [5, 11, 46]. Delirium can present as either hyperactive, hypoactive, or mixed delirium [5]. 

Heavy sedation, mechanical ventilation, alcohol use, hypertension, and severe illness all put patients 

at risk of developing delirium [5]. Despite its common occurrence, delirium (especially hypoactive 

delirium) often goes unrecognised in ICU, making it important to screen for and monitor daily using 

the CAM-ICU or ICDSC screening tools [5, 45, 46, 48]. 

The utilisation of care bundles i.e., PAD guidelines and the ABCDE bundle are very much advocated for 

in the management of delirium [10, 45, 46]. An online survey conducted in 2014 on India-based 

physicians reported that despite awareness on the benefits of early mobilisation and delirium 

management strategies, these clinicians still use benzodiazepines, not analgesia-first medication, and 

do not screen for or monitor delirium [81]. On the other hand, in the US, a mixed-methods study 

identified that conducting daily MDT rounds, engaging implementation leaders, and organizing 

education on delirium management strategies facilitated the adoption of the ABCDE care bundle [93]. 

This was evident in a subsequent study reporting that US-based clinicians in critical care took heed of 

these recommendations and have implemented them in their delirium practices [102].  
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2.6 Current Early Mobility Practice Patterns in Critical Illness 
There is not yet consensus on the standard definition of early mobilisation [12, 70, 101]. Some studies 

define early mobilisation as mobility initiated within 48 hours of ICU admission [1],72 hours of ICU 

admission [14], while others define it as mobilisation occurring within 2-5 days of ICU admission [15].  

Semi-structured interviews, cross-sectional and prospective surveys, including recent ones, reported 

EM not being prioritised in critical care. Even though clinicians are aware that rehabilitation and 

mobility improves ICUAW and physical outcomes, many still deem EM low priority [83, 97, 99, 100]. 

Other studies report knowledge gaps and lack of training on EM that influence clinicians’ decisions 

regarding mobility [1, 34, 81, 83, 95, 97, 107]. 

It has also emerged that there is currently no standard practice for EM, with no clear guidance due to 

a lack of protocols [36, 82, 121]. In addition to many studies concluding that EM should become a 

standard of care in ICU, they also highlight the need for direction regarding its exact dosage and 

intensity [36, 111].  

Different clinician groups exhibit various levels of knowledge and place priority on different aspects of 

practice [79, 97, 98, 100]. This results in rehabilitation and mobility practice being highly variable. 

Having standard mobility protocols, with specification on the dosage and intensity in place, will 

reduce this variability in practice, and enhance generalisability of results for future studies on EM [23, 

55, 78, 111, 122, 123].  

Many studies on mobility practices in Australia, New Zealand, India, Brazil, France, Germany, UK, USA, 

and Switzerland reported that ventilated patients either did not or rarely received out-of-bed 

activities [25, 80, 85, 88, 90, 91]. An Australian study that investigated usual care physiotherapy on 

100 ICU patients [84] reported that of the 80% that received mobility/rehabilitation activities, only 2% 

of those were tracheostomy ventilated patients. No patient ventilated via an endotracheal tube (ETT) 

received any mobility/rehabilitation activities. Only 47% of the 80 patients walked in the ICU, none of 

them while ventilated. Walking only commenced a median of 5 (3-8) days after ICU admission [84]. 

This is even less than two German and Swiss point-prevalence studies where only 8% and 7% 

(respectively) of patients with an ETT were mobilised out of bed [90, 94]. A 5-year Australian historical 

cohort study published in 2019 reported a delay in commencement of exercise for critically ill 

patients. In this cohort, 43% of stable patients did not mobilise into a sitting or an upright position 

despite the clinicians being aware of the benefits of EM [89].  

In contrast to these studies, Lottering and Van Aswegen ‘s survey study describing the practices of 

physiotherapists in South African ICUs, reported that their physiotherapists perform in-bed activities 

(84.3%), strengthening activities (73.1%) and out-of-bed activities (77.8%), respectively. They 

concluded that mobilisation, in addition to respiratory therapy, was a main area of focus. The low 

response rate (33.9%), however, may have introduced selection bias and more studies are needed 

from this region [86]. 

2.6.1 PAD (Pain, Agitation, Delirium) Guidelines 
These consensus guidelines were developed by a panel of experts to provide a blueprint for creating 

protocols that are evidence-based, and patient-centred in preventing and dealing with pain, agitation, 

and delirium in critical care [46].  

It is important that pain be routinely monitored and treated with non-pharmacological interventions 

as far as possible. If pain medication is administered, the medication should be analgesia-first, rather 

than sedation-based [46].  
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Sedation should also be monitored and minimised, using non-benzodiazepines, owing to the 

increased risk of delirium associated with benzodiazepines. Optimal sedation monitoring and 

management ensures that the patient is awake/rousable and can therefore participate in their 

rehabilitation activities to optimise improvements in function [46].  

Like with pain and sedation, delirium should also be routinely monitored. The administering of 

Haloperidol or other antipsychotics for delirium is highly discouraged as there is no evidence to show 

that they prevent delirium. While there is no evidence to support the safety of the use of Haloperidol, 

and its efficacy in reducing the duration of delirium, the use of atypical antipsychotics may achieve 

this reduction. Strategies like sleep promotion, with normal sleep cycles (awake during the day, asleep 

at night, lights on during the day, lights off at night), and early mobilisation must be utilised to 

prevent/minimise and reduce the duration of delirium [46, 51]. Conducting multidisciplinary ICU ward 

rounds and providing education and training on EM will help facilitate the adoption of these 

guidelines [46]. 
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2.6.2 ACBDE(F) (Awakening and Co-ordination of Breathing, Delirium 

Monitoring/Management, Early Mobility, and Family) Bundle 
This is an evidence-based set of guidelines created for clinicians to coordinate multidisciplinary 

patient care in the ICU to optimise ICU functional outcomes [47, 51].  

This bundle includes: 

Assess, prevent, and manage pain: The Behavioural Pain Scale (BPS) and Critical Care Pain Observation 

Tool (CPOT) are the best tools available to assess pain in ICU patients. According to the PAD 

guidelines, pain should be routinely monitored and analgesia-first medication instead of sedatives 

administered [46, 51]. 

Both spontaneous awakening trials (SATs) and spontaneous breathing trials (SBTs): Spontaneous 

awakening is essentially the stopping of medication (i.e., sedation interruption, using light sedation). 

This helps reduce the duration of mechanical ventilation and ICU LOS. Girard and colleagues 

conducted a RCT to assess a protocol that paired spontaneous awakening trials with spontaneous 

breathing trials. Patients were assigned to either a daily SAT followed by an SBT (intervention group) 

or sedation per usual care plus a daily SBT (control group). The primary outcome measured was the 

amount of time breathing unassisted. They were able to demonstrate that the patients in the 

intervention group spent more days breathing unassisted during the 28-day study period than those 

in the control group (14.7 days vs 11.6 days; mean difference 3.1 days, 95% CI 0.7 to 5.6; p=0.02) and 

were discharged from ICU (median ICU LOS 9.1 days vs 12.9 days; p=0.01) and hospital earlier than 

those in the control group (median hospital LOS 14.9 days vs 19.2 days; p=0·04) [64]. 

Spontaneous breathing trials are considered the most effective way to wean patients off MV. Co-

ordination of both spontaneous awakening and spontaneous breathing trials is associated with 

reduced sedative use, delirium, MV duration, ICU, and hospital LOS [47, 51]. 

Choice of analgesia and sedation: According to the PAD guidelines, analgesia-first medication should 

be administered. They recommend the Richmond Agitation Sedation Scale (RASS) and the Sedation-

Agitation Scale (SAS) as the best tools to measure the quality and depth of sedation in critically ill 

adult patients, and encourage the use of non-benzodiazepines, that are associated with better patient 

outcomes and lower risk of delirium development, compared to that of benzodiazepines (e.g., 

Lorazepam) [46, 51].  

Delirium, which is a major risk factor for prolonged ventilation, ICU, hospital LOS, increased hospital 

costs, long term cognitive impairment and mortality, should be monitored and managed as discussed 

in the PAD guidelines [47, 51]. The CAM-ICU and ICDSC are recommended as the best and most 

frequently used screening tools for delirium [5, 45, 46].  

Early mobility and activity must be started with the guidance of a mobility protocol, and 

multidisciplinary involvement. It is the only known non-pharmacological intervention to reduce the 

duration of delirium) [51]. Having a mobility champion in the unit that will rally for early activity, 

provide education, and implement rehabilitation protocols will facilitate the use of this care bundle 

and successful early mobilisation and rehabilitation of patients [47]. 

Family and caregiver engagement are an important aspect of the decision-making and treatment 

planning related to patient care. Involving these stakeholders (through family presence in ward 

rounds/at the patient’s bedside, and communication with the family regarding the patient’s care) will 

help provide appropriate input/information to the clinicians that may result in care that is tailored to 
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the patient’s needs, and will help ameliorate family anxieties that arise from the critical illness episode 

[51]. 

2.7 Safety and Feasibility 

2.7.1 Adverse Events 
An adverse event can be defined as an unforeseen incident that happens to a patient while receiving 

care from a provider [6]. Adverse events are associated with having two or more co-morbidities, 

admission to ICU from theatre or wards, and readmission to ICU during hospital stay [104]. Adverse 

events are also associated with longer hospital stays and associated increased financial costs, and 

with increased mortality [6, 19].  

The rate of adverse events reported during mobilisation in observational studies is generally low, 

ranging from 0.2% to a maximum of 21%. Most adverse events are mild and/or self-limiting, and 

include a drop in blood pressure, arrythmia, oxygen desaturation, dislodgement of attachments, 

respiratory complications, and hospital-acquired infections [24, 27, 80, 84, 90, 104].  

Safety of early mobilisation has also been demonstrated in neurocritical and cardiothoracic patients, 

patients receiving extracorporeal membrane oxygenation [62, 124], in-bed cycling [26, 27], and 

patients being placed on tilt tables. Many studies reporting safety of early mobilisation, are however, 

variable, and of low methodologic quality (small sample sizes, study designs, methodologic 

limitations) [22]. Two RCTs of 104 [67] and 90 [66] adult patients in ICU both showed that early 

exercise/rehabilitation is safe, feasible, well-tolerated, and associated with improved functional status 

at hospital discharge. Recent systematic reviews have also reported that early mobilisation does not 

have any significant impact on adverse event or mortality rates [57, 59-61, 63]. 

The low reported rates of adverse events make early mobilisation of critically ill patients a safe 

intervention [21-23]. Early mobilisation is also feasible and may help to reduce in-and-out-of-hospital 

related costs through improved physical and functional outcomes [7, 8, 14, 15, 20, 23-25, 28, 36, 67]. 

2.8 Benefits of Early Mobilisation 
ICU-acquired weakness, associated with immobility and critical illness, contributes to patient 

mortality, and predisposes to poor physical outcomes, increased duration of ventilation, ICU and 

hospital LOS costs, and decreased quality of life [28, 37, 38]. Another complication of critical illness, 

critical care and immobility is the development of delirium, which is associated with cognitive decline, 

increased mortality and ICU LOS, and the development of post intensive care syndrome (PICS), with 

potentially long-term physical, cognitive, and psychosocial impairments affecting both the patient and 

their family/caregiver [11]. 

Rehabilitation started early during ICU admission can mitigate these consequences of bedrest and 

immobility and thereby potentially improve patient outcomes, including mortality, quality of life and 

cognitive status after ICU stay, reduced ICU and hospital LOS, improved respiratory function and 

earlier weaning from mechanical ventilation, improved exercise tolerance, skeletal muscle strength 

and joint range of motion [30, 66, 125]. 

  



81 
 

2.8.1 Studies Supporting the Benefits of Early Mobilisation 
A range of RCTs, systematic reviews, case series, case-control, prospective and retrospective cohort 

studies conducted between 2013 and 2019 in various countries (mostly high-income countries) 

reported that early rehabilitation/mobilisation was associated with improved patient physical and 

functional outcomes, ventilation status, and decreased ICU and hospital LOS [22, 23, 55, 56, 60, 66, 

67, 70].  

A 2013 systematic review (17 varied studies; 1614 patients) investigated the safety and effectiveness 

of active mobilisation on physical function and outcomes in mechanically ventilated patients. They 

showed that early active mobilisation in the ICU is safe and has positive effects on physical function 

and hospital outcomes (improved: 6 MWD at hospital discharge and functional status; shorter 

duration of MV; more ventilator-free days; and shorter ICU and hospital LOS). The effect of early 

active mobilisation on mortality could not be shown as only one study reported a reduction in 1-year 

mortality rate linked to early activity. Also, due to the heterogeny of studies, and their low quality, 

more robust evidence is needed to support these findings [22].  

A well-conducted study from 2016 that comprehensively reviewed 5 systematic reviews on the 

existing evidence for effectiveness of physical rehabilitation in patients with critical illness (including 

24 RCTS and 3 meta-analyses) concluded that early rehabilitation/mobilisation in critical care is 

associated with improved ICUAW, quality of life, and mortality. The included systematic reviews 

scored medium to high gradings on the PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-analyses) and AMSTAR (Assessment of Multiple Systematic Reviews) quality appraisal 

scores that support their study quality [55]. They were, however, unable to show the benefits of 

physical rehabilitation on long-term outcomes of patients, highlighting the need for more robust RCTs 

and systematic reviews in this regard [55].  

Another robust systematic review with meta-analysis (9 RCTs of 841 critically ill patients) published in 

2019 showed that early rehabilitation can reduce the likelihood of developing ICUAW. This is the first 

study that clearly showed a positive effect of early rehabilitation on ICUAW. It also showed that early 

rehabilitation was associated with reduced ICU and hospital LOS. The authors of this study advocate 

for the widespread implementation of early rehabilitation in ICUs that will also serve to decrease 

hospital-related costs and improve the patients’ quality of life after ICU [59]. 

Many well-conducted RCTs ranging from 2004 to 2020 in different countries were able to show that 

early mobilisation prevented muscle atrophy, improved functional outcomes, skeletal muscle 

strength, ventilation status, and decreased ICU and hospital LOS and costs [43, 44, 67, 70]. 

Schweickert and colleagues’ RCT of 104 mechanically ventilated patients was able to show that early 

exercise and mobilisation (physical and occupational therapy) during sedation interruption in the 

intervention group facilitated return of more patients (n=29; 59%) to independent functional status at 

ICU discharge than the control group (n=19; 35%) which received daily sedation interruption with 

standard physical and occupational therapy as specified by the primary care team. No further detail to 

define standard therapy was provided. Other benefits included a shorter duration of delirium and 

more ventilator-free days in the intervention group [67]. 

A Belgian RCT of 21 patients demonstrated that early physical therapy during sepsis was safe, well-

tolerated, and preserved cross-sectional muscle fibre. The intervention group had twice daily sessions 

that include mobilisation plus 30 minutes active/passive cycling, while the control group received 

once a day mobilisation. Skeletal muscle biopsies were taken, and electrophysiological tests 
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conducted on days 1 and 7 of the study to analyse the mechanisms that regulate protein synthesis, 

protein breakdown, and inflammatory markers  [43].  

Catabolic markers involved in protein breakdown (muscle atrophy F-box, and muscle ring finger-1 

messenger RNA), were reduced at day 7 only in the intervention group) and showed the excessive 

breakdown of cross-sectional muscle fibre to be lower in the intervention group. The cross-sectional 

muscle fibre was preserved by exercise (–25.8% ± 21.6% in control vs 12.4% ± 22.5% in the 

intervention group; p = 0.005) [43]. Protein synthesis and Inflammatory markers, however, were 

unaffected by the intervention [43]. 

This was, however, a small study, and physiotherapists were not blinded to the allocation of patients 

to the two groups. Data on electrophysiological examination and muscle strength are also limited, and 

therefore they could not show the relationship between cross-sectional muscle fibre changes and 

muscle function. The MRC was used to test muscle strength, which is challenging to perform in 

critically ill patients as they would have to be conscious and able to participate. Standard testing of 

functional muscle strength should be included i.e., quadriceps muscle force. The benefits of the 

intervention could not be distinguished as the passive and active movements were often performed 

together and not evaluated separately. Long-term effects on atrophy and skeletal muscle fibre were 

not assessed and should be included in future studies [43]. 

A 2019 German exploratory randomised intervention trial of 50 mechanically ventilated patients with 

sepsis compared NMES plus early protocol-based physiotherapy to early protocol-based 

physiotherapy only. The early protocol-based physiotherapy group started mobilisation on the day of 

ICU admission, and thereafter performed daily with individualised goals. The NMES plus early 

protocol-based physiotherapy group had 20 minutes of NMES daily in ICU until day 28. Physicians at 

this centre made the clinical decision for mobilisation to commence. Mobilisation was carried out 

with no guidelines or protocols, and no MDT collaboration [69]. No difference was found in muscle 

strength, handgrip strength or functional mobility at first awakening, ICU discharge, and 12-month 

follow-up. Muscle biopsy at day 15, however, showed that NMES prevented muscle atrophy [69]. This 

study too was a single centre study with a small cohort of patients whose results cannot be 

generalised.  

Veldema and colleagues’ RCT of 39 patients investigated the effectiveness of cycle ergometer and 

resistance training in addition to standard care on lower limb strength, walking ability and 

cardiovascular endurance. Patients were divided into three groups: 

1. Ergometer training 

2. Resistance training 

3. Control group (standard care) 

Patients received intervention 5 days per week for 4 weeks (inpatient neurological rehabilitation), and 

were evaluated at baseline, after two weeks of treatment and at the end of the 4‐week intervention 

period [44]. Ergometer (p = 0.012 and 0.005, respectively) and resistance training (p = 0.025 and 

0.007, respectively) caused significant improvements in the 10‐metre walk test from baseline to two 

weeks and from baseline to four weeks of intervention. However, the 10‐metre walk test improved 

more with resistance training than with ergometer training between two and four weeks of 

intervention (p = 0.022). Ergometer training (p = 0.005) and standard care only (p = 0.004) 

significantly improved the timed up and go test from two to four weeks of intervention [44]. 
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Maximum muscle force improved more with ergometer training compared to standard care, from 

baseline to four weeks of intervention (p = 0.009) and improved significantly between two and four 

weeks of intervention with ergometer training alone (p = 0.005) [44]. Cardiovascular endurance 

improved between baseline and two weeks of intervention in the ergometer training (p = 0.001) and 

resistance training groups (p = 0.043), but not in the control group. Heart rate after one‐minute cool‐

down decreased better between baseline and two weeks, and between baseline and four weeks in 

the ergometer training group, compared to the control (p = 0.001 and 0.048, respectively) and 

resistance training groups (p = 0.023 and 0.035, respectively). The ergometer training group also had 

significantly improved cardiovascular endurance from baseline to two weeks (p = 0.002), and from 

two to four weeks (p = 0.008) [44]. As the interventions in this study were performed over a short 

period, more studies, performed over a longer period, are needed to determine the adequate 

amount of time/dosage of interventions to influence ICUAW [44]. 

A 2020 RCT of 99 ICU patients demonstrated that progressive early mobility improved functional 

status at ICU discharge. The intervention group participated in an early and progressive mobility 

program with five levels of activity, while the control group received conventional treatment without 

a pre-established routine. The results showed that the intervention group had better functional status 

and were more functionally independent than the control group (96% vs 44%; p < 0.001) [70]. The 

intervention group also had shorter ICU LOS than the control group, with no difference in hospital 

LOS. There was no difference in handgrip strength between the two groups, however, the 

intervention group performed better in the sit-to-stand test (p < 0.01) and the 2-minute walk test (p < 

0.001) than the control group. The intervention group also had better maximum voluntary ventilation 

(MVV) values at ICU discharge (45 L/min ± 19 in control group vs 55 L/min ± 25 for intervention group; 

p = 0.03) [70]. 

2.8.3 Studies Contradicting the Benefits of Early Mobilisation 
Despite all the above-mentioned reports of the benefits of early mobilisation in critical care, 

systematic reviews have also highlighted many limitations of these studies: 

Calvo-Ayala and colleagues reviewed 14 RCTs (7417 ICU patients) to identify effective interventions 

that improve long-term physical function of critically ill patients. The Short Form-36 PF questionnaire 

(SF-36 PF), Barthel Index, 6-minute walk test, and ability to perform activities of daily living were used 

to assess physical function [54].  

The only intervention they found that was effective in improving long-term physical outcomes was 

physical activity. However, sample sizes were generally small (ranged 16-4640 patients: only 3 studies 

with 300 patients), with a broad distribution of patient acuity (severity of illness), and a lack of double 

blinding. Five studies did not report even one measured outcome. Better quality research is needed 

that test the effect of different interventions on long-term physical outcomes of patients [54].  

Tipping and colleagues’ systematic review of 14 RCTs (1753 ICU patients) also identified the need for 

more robust studies to determine the effect of active mobilisation and rehabilitation on long-term 

outcomes of patients, and on the appropriate dosage and progression of rehabilitation. They found 

that active mobilisation and rehabilitation had no impact on mortality (p > 0.05). However, meta-

analysis showed that active mobilisation improved muscle strength at ICU discharge according to the 

MRC sum score (mean difference 8.62 points, 95% confidence interval (CI) 1.39–15.86); improved 

patients’ chances of walking unassisted (odds ratio 2.13, 95% CI 1.19–3.83); and resulted in more days 

alive out of hospital to day 180 (mean difference 9.69, 95% CI 1.7–17.66) [57]. 
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Despite Stiller showing the benefits of early progressive mobility on safety, feasibility, functional 

status, and reduced ICU and hospital LOS, her systematic review (85 varied studies) revealed that the 

studies included were of variable methodological quality, and that the evidence from RCTs evaluating 

the effectiveness of routine multimodality respiratory physiotherapy is conflicting. More research is 

also needed on the appropriate dosage of mobilisation [23]. 

A systematic review of 12 RCTs (3885 ICU patients) conducted by Herling and colleagues sought to 

determine the effect of interventions on delirium, ICU mortality, number of delirium-free and 

ventilator free days, ICU LOS, and cognitive impairment. Usual care was compared to the following 

interventions: commonly used drugs (four studies); sedation regimens (four studies); physical therapy 

or cognitive therapy, or both (one study); environmental interventions (two studies); and preventive 

nursing care (one study) [49].  

They found no difference in ICU delirium between groups, (risk ratio (RR) 1.01, 95% confidence 

interval (CI) 0.87 to 1.17) (moderate-quality evidence) [49].  

Neither haloperidol nor placebo had any influence on: ICU delirium development and coma-free days 

(mean difference (MD) -0.60, 95% CI -1.37 to 0.17; 2 studies, 1580 participants (moderate-quality of 

evidence); in-hospital mortality (RR 0.98, 95% CI 0.80 to 1.22; 2 studies; 1580 participants (moderate-

quality evidence); number of ventilator-free days (mean 23.8 (MD) -0.30, 95% CI -0.93 to 0.33) 1 

study; 1439 participants, (high-quality evidence)); and ICU LOS (MD 0.18, 95% CI 0.60 to 0.97); 2 

studies, 1580 participants; high-quality evidence [49]. 

Physical and cognitive therapy intervention versus standard care had no effect on: In-hospital 

mortality (RR 0.94, 95% CI 0.40 to 2.20, I2 = 0; 1 study, 65 participants; very low-quality evidence); 

number of delirium- and coma-free days (MD -2.8, 95% CI -10.1 to 4.6, I² = 0; 1 study, 65 participants; 

very low-quality evidence); number of ventilator-free days (within the first 28/30 days), median 27.4 

(IQR 0 to 29.2) and 25 (IQR 0 to 28.9); 1 study, 65 participants; very low-quality evidence); ICU LOS 

(MD 1.23, 95% CI -0.68 to 3.14, I² = 0; 1 study, 65 participants; very low-quality evidence); and 

cognitive impairment measured by the Mini-Mental State Examination (MMSE) with higher scores 

indicating better function, (MD 0.97, 95% CI -0.19 to 2.13, I2 = 0; 1 study, 30 participants; very low-

quality evidence); or measured by the Dysexecutive questionnaire (DEX) with lower scores indicating 

better function (MD -8.76, 95% CI -19.06 to 1.54, I2 = 0; 1 study, 30 participants; very low-quality 

evidence) [49]. 

The studies included in their systematic review were of low-quality: they had small sample sizes and 

lacked blinding of participants and staff. The evidence on the effects of physical and cognitive therapy 

on delirium are of poor quality, hence better-quality research is needed in this regard. Furthermore, 

the effects of pharmacological interventions on delirium are unclear, that warrants the need for more 

robust randomised control trials [49]. 

Higgins and colleagues reviewed 9 RCTs (3372 ICU patients) to determine the effect of early 

mobilisation on mortality, LOS and mechanical ventilation of trauma patients admitted to the ICU. 

Most studies used a progressive mobility protocol as their intervention. They were able to show a 

significantly shorter duration of mechanical ventilation in patients that received early mobilisation 

(mean difference -1.18 days, 95% CI, -2.17 – -0.19), but no difference in mortality between patients 

mobilised early and those receiving usual care. Despite these findings, because the sample sizes of the 

studies reviewed were small (15-1132 patients; median 63), the need for more robust RCTs to further 

support these benefits are warranted [60]. 
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Doiron and colleagues reviewed 4 RCTs (690 ICU patients) to assess the effects of early mobilisation 

or exercise on both non-ventilated and mechanically ventilated patients, compared to usual care or 

delayed exercise [58].  

In this review, three studies (454 participants) reported at least one measure of physical function. 

One study (104 participants) reported low-quality evidence of beneficial effects in the intervention 

group on return to independent functional status at hospital discharge (59% versus 35%, risk ratio 

(RR) 1.71, 95% confidence interval (CI) 1.11 to 2.64) [58]. 

The effects on physical functioning were uncertain for the following measures: Barthel Index scores 

(early mobilisation: median 75 vs control 55, low quality evidence); and number of ADLs achieved at 

ICU (median 3 vs 0, low quality evidence) or at hospital discharge (median 6 vs 4, low quality 

evidence) [58]. 

The effects of early mobilisation on physical function at ICU discharge were uncertain, according to 

the Acute Care Index of Function (ACIF): (early mobilisation mean: 61.1 vs control: 55, mean 

difference (MD) 6.10, 95% CI -11.85 to 24.05, low quality evidence) [58]. 

The Physical Function ICU Test (PFIT) score was 5.6 vs 5.4, MD 0.20, 95% CI -0.98 to 1.38, low quality 

evidence [58]. 

In summary, they reported low-quality, insufficient evidence on the effects of early mobilisation on 

physical function, muscle strength, adverse events, and quality of life. The studies included small 

sample sizes and lacked blinding of participants and staff. Interventions and measured outcomes were 

highly variable, and descriptions of what “usual care” as an intervention consists of were inadequate 

[58]. 

Anekwe and colleagues reviewed 9 RCTs (841 ICU patients) to evaluate how much early rehabilitation 

intervention reduces the incidence of ICUAW in critically ill patients versus usual care [59]. This is the 

first study that clearly showed a positive effect of early rehabilitation on ICUAW. 

They found early mobilisation to be associated with a decreased risk of developing ICUAW: odds ratio 

(OR) 0.63 (95% CI: 0.43 to 0.92) in the screened population, and 0.71 (95% CI: 0.53 to 0.95) in the 

randomised population. ICUAW as an outcome was measured with the MRC sum score (which is 

challenging to perform in critically ill patients) instead of electrophysiological studies, which may not 

have reflected its true incidence [59]. 

Even though ICU LOS was shorter with rehabilitation in six studies, only one reported a significant 

decrease in LOS with early mobilisation: 2 days less in ICU, and 6.5 days less in hospital (p = 0.01) 

[59].They found no difference in the pooled OR for mortality reported in the ICU and the hospital (OR 

1.19; 95% CI: 0.79 to 1.80 [59]. Interventions in the trials were variable: EM in five trials, NMES 

(neuromuscular electrical stimulation) in three trials, and both EM and NMES in one trial [59]. Despite 

the conclusion that early mobilisation is associated with a decreased risk of developing ICUAW, the 

wide confidence interval suggests that more well-conducted trials are needed to validate this finding 

[59]. 

Zhang and colleagues reviewed 23 RCTs (2308 ICU patients) to assess the evidence available on the 

effect of early mobilisation on critically ill patients [61]. They found that: early mobilisation decreased 

the incidence of ICUAW at hospital discharge (3 studies, 190 patients, relative risk (RR): 0.60, 95% 

confidence interval (CI) [0.40, 0.90]; p= 0.013, I²= 0.0%); more patients were able to stand (one study, 

50 patients, 90% vs. 62%, p= 0.02); patients had more ventilator-free days (six studies, 745 patients, 

standardised mean difference (SMD): 0.17, 95% CI [0.02, 0.31]; p= 0.023, I²= 35.5%); and patients 
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were able to walk longer distances unassisted at hospital discharge (one study, 104 patients, 33.4 (0–

91.4) metres vs 0 (0–30.4) metres, p= 0.004). More patients were discharged home directly from the 

ICU (seven studies, 793 patients, RR: 1.16, 95% CI [1.00, 1.34]; p= 0.046) [61]. Early mobilisation had 

no effect on adverse event and mortality rates in the ICU [61]. Despite these results, the evidence was 

of low-quality: different definitions of early mobilisation were used; interventions and outcomes 

measured varied; insufficient randomisation and blinding of participants and staff [61]. 

Okada and colleagues reviewed 11 RCTs (1322 ICU patients) to investigate the efficacy of early versus 

delayed mobilisation on mortality and health-related quality of life among critically ill adult patients 

[63]. They could not show that early mobilisation had any impact on these outcomes, as well as its 

effect on ICU and hospital LOS: the pooled relative risk (RR) for in-hospital mortality comparing early 

mobilisation to usual care was 1.12 (95% CI [confidence interval]: 0.80 to 1.58, I² = 0%); pooled mean 

differences for ICU and hospital LOS were -1.54 (95% CI: -3.33 to 0.25, I² = 90%) and -2.86 (95% CI: -

5.51 to -0.21, I² = 85%), respectively; and the pooled mean differences at 6 months post-discharge, 

measured with the Short Form 36-Item Health Survey and Euro-QOL EQ-5D, were 4.65 (95% CI: -16.13 

to 25.43, I² = 86%) for physical functioning and 0.29 (95% CI: -11.19 to 11.78, I² = 66%) for the visual 

analog scale [63]. 

The majority of studies have shown EM to be safe and feasible, with positive effects on functional 

status, ICU and hospital LOS, respiratory function, and duration of MV, exercise tolerance, and 

skeletal muscle strength. However, lack of standardisation of intervention and outcomes, study design 

limitations, small sample sizes, and lack of blinding make it challenging to confidently conclude that 

EM is safe and effective at improving patient outcomes. No studies were identified from Namibia, and 

very few overall from low/middle-income settings.  

2.9 Barriers to Early Mobilisation 
Even though early mobilisation has been shown to reduce the risk of ICUAW development and to 

improve physical and functional outcomes, and despite clinicians being aware of these benefits, EM is 

still given low priority [81, 98]. Different clinician groups possess various levels of knowledge on EM 

and identify different barriers that will affect their perceptions on suitability for mobilisation and the 

level of mobilisation delivered to a patient [79]. Many barriers to the implementation and provision of 

early mobilisation exist and can be grouped into three categories: patient-related; institutional-

related; and provider-related barriers [1, 20, 34].  
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2.9.1 Patient-Related Barriers 
Common barriers to the commencement of early mobilisation relate to the perceived or actual clinical 

picture of the patient and include medical instability, the presence of delirium and heavy sedation, 

cognitive impairment, risk of dislodgement of lines and other adverse events, and the presence of an 

endotracheal tube (ETT) [1, 34, 53, 97, 100]. 

2.9.2 Institutional-Related Barriers 
These are obstacles that are linked to the operations of an institution or intensive care unit and 

include: routine bedrest orders on admission; lack of referrals for early mobilisation; limited time and 

equipment to deliver the early mobility; no leadership to take charge of early mobility (mobility 

champion); a lack of protocols and guidelines on sedation, delirium, and early mobility management 

[1, 34, 101, 114]. 

2.9.3 Provider-Related Barriers 
These are obstacles that are perceived by clinicians as barriers to providing early mobility. They 

include limited staffing; inadequate training, education and skills that influence clinicians’ decision to 

mobilise patients; safety concerns for both clinician and patient; limited staffing to provide early 

mobilisation; conflicting perceptions on suitability for mobilisation; and competing priorities in 

different aspects of patient care [1, 34, 53, 101, 114].   

Many observational studies (cross-sectional surveys, focus groups, point prevalence) conducted in 

various countries all show similar barriers to early mobilisation [1, 80, 83, 88, 90, 94-97, 101, 126]. 

A recent point prevalence multi-centre Swiss study of 161 mechanically ventilated patients and 37 

clinicians where mobilisation occurred infrequently, reported medical contraindications (n=22; 14%), 

cardiovascular instability (n=17; 11%), and deep sedation (n=8; 13%) as the most common perceived 

barriers to early mobilisation [90]. This coincides with an earlier point prevalence German study of 

105 clinicians and 783 critically ill patients, where only 24% of all mechanically ventilated patients and 

8% of patients with an endotracheal tube were mobilised out of bed. The most common barriers to 

early mobilisation were reported as cardiovascular instability (n=133; 17%) and deep sedation (n=117; 

15%) [94]. 

Common barriers to EM mentioned above have been identified internationally under three categories 

i.e., patient-, institutional-, and provider-related barriers. No studies from Namibia were identified in 

this regard. 
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2.10 Quality Improvement Programmes 
Though not easy to address, it is clear from this literature review that a shift away from the culture of 

bedrest and reduced mobility is advocated as best practice [8, 11, 20, 21]. The development and 

implementation of quality improvement programmes (QIP) in ICU can address this need by reducing 

delirium, ICU and hospital LOS, and the need for sedation [107]. Many QIPs [34, 106, 107, 110, 112, 

113] have already been developed and implemented. They follow a similar structure that includes 

identification of the problem and planning/designing a programme, testing it, evaluating its 

effectiveness, and implementing re-interventions. The various models are described below: 

2.10.1 The Four Es Model 
This was a single centre study that included 112 patients receiving mechanical ventilation.  

Baseline data were collected on first out-of-bed mobilisation (sitting at edge of bed or out-of-bed 

activity); ICU LOS; number of therapy sessions (average 30 minutes each); hospital LOS; duration of 

ventilation and ventilator free days (first 28 days). The same data was collected for the duration of the 

project (4 years) [112]. This model included: 

Engagement  

A senior team of two intensivists, one nurse and one physiotherapist were established to lead the 

early mobilisation project. Two extra therapy support workers were employed to assist with delivering 

the early mobility activities to patients. Mobility champions were selected from nursing and 

physiotherapy [112]. 

Education 

The entire team was trained to build up their expertise on the key elements involved in early 

mobilisation. The multidisciplinary team (MDT) was involved in ward rounds and early mobilisation 

workshops. The literature on early mobilisation was promoted, YouTube video demonstrations on 

early mobilisation were presented, and focus groups were held that identified barriers to mobilisation 

and discussed strategies to address them [112]. 

Execution 

The early mobilisation protocol included twice-daily 30-minute rehabilitation sessions (started within 

72 hours of intubation and ventilation through to ICU discharge) in addition to standard 

physiotherapy (usual care) for at least five days per week. Minimal sedation was ensured [112]. 

Evaluation 

The outcomes of the project with evaluated via a three-month audit. The action taken at the end of 

the first improvement cycle was to re-engage new and existing members of the MDT, and to continue 

education, including monitoring of sedation and delirium (using the RASS and CAM-ICU tools) for 

assessment of patient-readiness for mobilisation [112].  

The second improvement cycle commenced (like cycle 1), with the outcomes also audited at the end 

of the cycle [112]. 

Patients in this QIP started mobility earlier (from 16.3 days pre-QIP, to 4.3 days at the end of their 

second improvement cycle) and had a shorter ICU LOS (from 20.8 days pre-QIP, to 11.2 days at the 

end of their second improvement cycle) [112]. 

McWilliams and colleagues tested an already successful QIP, which used The Four Es Model, on 209 

ICU patients to see if the positive results could be replicated at their institution. Implementing the QIP 
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was feasible, and patients were mobilised to higher levels. All patients were assessed for mobilisation 

readiness within 24 hours of admission by the physiotherapists who served as mobility champions. 

Initiation of mobilisation was much earlier (2 vs 3.5 days, p < 0.001) and more patients were mobilised 

(92% vs 73%, p = 0.003) than before the QIP. Further research, however, is necessary to determine 

the effect of this QIP on the long-term outcomes of patients [114].  

Both the above studies were conducted in the UK) and were limited by a lack of blinding of the study 

teams, placing the study at risk of detection and performance bias. 

2.10.2 Plan-Do-Study-Act (PDSA) 
Engel and colleagues created a QIP across three centres in the USA using the PDSA approach to 

determine if early physical therapy provided to patients within 72 hours of admission to the ICU and 

48 hours of intubation via an endotracheal tube was safe and feasible [107]. The PDSA approach 

entailed: 

Plan (identify areas needing improvement) 

All three centres established multidisciplinary early mobilisation team that consisted of critical care 

and rehabilitation clinicians from each discipline, led by a mobility champion. This team designed a 

standardised mobility protocol for mechanically ventilated patients [107]. 

An ICU mobility team nurse with no direct patient care duties screened all patients for eligibility to the 

early mobilisation programme. The ICU mobility team rotated through various ICUs and provided 

early mobility activities to eligible patients. ICUs at Wake Forest without the mobility team only 

provided the patients with usual care [107]. 

Baseline data was collected to show the low rate of patients receiving physical therapy pre-QIP (24% 

of patients at Johns Hopkins hospital received physical therapy; 58% of those same patients on deep 

sedation that negatively affected their ability to participate in their rehabilitation). Both Johns Hopkins 

and the University of California San Francisco (UCSF) Medical Centre implemented the planning and 

QIP using the Four Es model framework described above. Their multidisciplinary team met weekly for 

one year during the planning stage to identify problems and barriers to implementing the QIP. All the 

ICU clinical staff were educated on the benefits of early mobilisation and on using light sedation 

through promoting early mobilisation literature, sending out staff newsletters, posters and presenting 

ICU patient experiences to the staff. Experts in implementing ICU early mobility programmes were 

brought in to liaise with the mobility team members, who also went out to other centres with existing 

QIPs [107]. 

Do (test the interventions) 

The Wake Forest early mobility team collected data on patient demographics that included all 

medications, central lines, rates of ventilator associated pneumonia, deep vein thrombosis, 

reintubation, and pulmonary embolism. Outcome measures were duration of ventilation (days), days 

to first out-of-bed activity, ICU, and hospital LOS. Patients who met eligibility criteria in the 

intervention group triggered an automatic referral for physical therapy whether they were conscious 

or not. Unconscious patients received passive movements three times daily, with rehabilitation being 

progressed once awake and able to actively participate in their rehabilitation [107]. 

Johns Hopkins also collected the same data as Wake Forest, and included delirium screening, 

medication dosage, the number of physical therapy sessions, and the frequency and type of mobility 

activity provided. They encouraged the use of light sedation with non-benzodiazepines as needed and 

pursued early mobilisation and rehabilitation for patients within 48 hours of ICU admission. Referral 
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for early mobility at Johns Hopkins was not automatic but initiated by a QI project coordinator based 

on screening guidelines [107]. 

The UCSF used the same QI model as Johns Hopkins, but instead of having a QI project manager, their 

project was led by the physical therapist in the ICU. Their ICU nurses were responsible for assessing 

readiness for mobilisation and were granted permission by the UCSF medical executive board to write 

referrals for physiotherapy to shorten timing of physical therapy after admission [107]. 

Study (review/audit the results) 

After implementation, all three QIPs were assessed for barriers encountered, effectiveness of the 

early mobility protocols and referral systems, and feasibility [107].  

At Wake Forest, 80% of patients in the intervention group had at least one physical therapy session 

compared to 47.4% in the usual care group. The ICU LOS was 5.5 days for the intervention group 

compared to 6.9 days for the usual group. Hospital LOS was 11.2 days for the intervention group 

compared to 14.5 days for the usual care group. The financial costs of the early mobility programme 

was lower than that of the usual care group [107]. 

At Johns Hopkins, the percentage of patients receiving physical therapy or occupational therapy 

increased from 70% to 93%. The average ICU and hospital LOS decreased during the QI period by 2.1 

and 3.1 days, respectively. Barriers identified included a lack of: institutional and project leadership; 

staffing and equipment; physician referrals for physical therapy closer to ICU admission; and 

management of pain, delirium, activity tolerance and safety. They also demonstrated cost savings 

during the QIP [107]. 

The UCSF also demonstrated cost savings through the QIP. Regular updates on improvements 

associated with early mobility in the ICU were made available to ICU staff and all other staff via 

posters, e-mails, and presentations at medical centre-wide rounds. After implementation of the QIP, 

median number of days from ICU admission to initial physical therapy evaluation decreased from 3 to 

1 day. Median ICU and hospital LOS both decreased by 2 days [107]. 

Act (implement reinterventions)  

Wake Forest published their QI project and demonstrated that early physical therapy compared with 

a group receiving usual care was associated with significant improvements in clinical outcomes for ICU 

patients. They published a 1-year follow-up report on the long-term outcomes on ICU survivors of this 

QIP and provided their baseline data for an ongoing RCT on ICU early mobility.  Johns Hopkins and 

UCSF used this study to develop and implement early mobilisation protocols for their respective ICUs, 

have both expanded their programmes published many articles on the financial impacts of early 

mobility programmes, and offer continuous professional development on early mobilisation in critical 

care [107]. 

Castro and colleagues also used the PDSA model at a single unit in the USA to evaluate and improve 

the mindset of SICU staff toward early mobilisation of patients receiving mechanical ventilation 

before, 6 months after, and 1 year after its implementation [110]: 
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Plan 

The mindset of nursing staff and barriers to early mobilisation were assessed through a survey. 

Possible interventions to change the mindset were brainstormed [110]. 

Do 

The nurses used a guide to assess patient readiness for mobilisation/rehabilitation, while their 

multidisciplinary team adopted a progressive early mobility protocol deigned by Morris and Herridge 

[111]. Education on the detrimental effects of immobility, appropriateness for early mobilisation and 

sedation practice was provided to the multidisciplinary team. The survey was distributed to the SICU 

staff nurses 2 weeks before, 6 months after, and 1 year after implementation of early mobilisation of 

mechanically ventilated patients [110]. 

Study 

A change in the mindset of SICU staff toward early mobilisation of patients receiving mechanical 

ventilation occurred. They agreed that most patients receiving mechanical ventilation can get out of 

bed safely with assistance and that EM decreases ICU LOS, ventilator-associated pneumonia, deep 

vein thrombosis and skin deterioration [110]. 

Act 

Interventions that were implemented to overcome barriers in the ICU are ongoing, and an early 

mobilisation protocol has been added to the unit’s daily goal sheet and has also been added to the 

orientation of new nurses, surgical residents, and fellows [110]. 

2.10.3 Project BOOST (Better Outcomes by Optimising Safe Techniques) 
A single centre study also conducted in the USA sought to qualitatively evaluate the experiences of 

patient, family, and staff members of an early mobilisation QIP implemented in a general medicine 

unit. Semi-structured interviews were conducted on four patients and eight staff members. The 

inclusion of family members was unsuccessful due to timing of visits and schedule restrictions [113]. 

This QIP employed the Project BOOST (Better Outcomes by Optimising Safe Techniques) which 

implements best practices for hospital discharge transitions: an interdisciplinary team focuses on 

patient education and team communication related to patient discharge. Both the treatment and 

control (comparison) group had a primary care physician, nurse case manager or social worker, a 

pharmacist, and nurses on board. One of the teams were supplemented with a physical therapist and 

mobility technician [113]. 

The physical therapist assessed each patient within 24-48 hours of admission to determine their 

functional status and level of mobility, which was monitored throughout their ICU stay. The physical 

therapist acted as a mobility champion, promoting mobility in the interdisciplinary rounds, while the 

mobility technician carried out the activities, and recorded the highest level of function of each 

patient on admission to the unit [113].   

Evaluation of the Project BOOST QIP 

A mixed methods case study approach was used, of which the quantitative results were reported 

separately. The results of the interviews conducted reported that early mobility bridged a gap in care 

(improved staff understanding of the patients’ functional and mobility levels through the physical 

therapist promoting patient mobility), that the QIP confirmed the benefits of physical activity in 

patients, that early mobility was an important component of patients’ function i.e., their 
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independence with ADLs. The QIP created an expectation in patients that they would be doing 

physical activity while hospitalised [113]. 

Only patients that participated in the mobility sessions were interviewed. This study therefore missed 

out on the experiences of the patients that did not participate in the mobility sessions [113]. 

2.10.4 Respiratory Care Process Model 
The respiratory care process model was designed for patients with respiratory failure. Baseline data 

prior to the development of this model revealed that respiratory failure patients spent a mean of over 

three weeks hospital LOS, and about 40% of those patients had not returned to work at 1-year after 

discharge [105].  

The respiratory care process model entailed [105]: 

1. Having a manager with extensive clinical experience to coordinate care activities for the 

duration of hospital stay. 

2. An MDT standard care process (designed by practicing clinicians) to guide patient care  

3. Collection of outcomes-oriented data 

4. Utilisation of Interdisciplinary documentation 

5. The development of tools to manage the care process 

6. Collection of longitudinal outcome data 

The standard care process included standardised [105]: 

1. Sedation management  

2. Mechanical ventilation orders  

3. Ulcer prevention  

4. Deep venous thrombosis prophylaxis  

5. Nutritional support  

6. Maintenance of skin integrity  

7. Physical activity  

8. Treatment of sleep deprivation 

9. Prevention/treatment of infectious complications  

10. Prevention of aspiration 

 

The respiratory care process model was implemented in eight stages [105]: 

1. A sense of urgency was created by identifying the barriers to recovery (i.e., physical 

deconditioning, deep sedation, and bedrest) 

2. Creation of the MDT guiding team 

3. Creating a vision/goal: The team focused on reducing over sedation, increasing early activity, 

promoting sleep to decrease delirium, and protect newly extubated patients (cessation of 

mechanical ventilation) 

4. Communicating the above-mentioned goal/s to other areas of the hospital so that activity 

could be started as early as possible (this was unsuccessful) 

5. Getting others to implement the above-mentioned goals (time from hospital admission to ICU 

was reduced from 7-10 days to 2-3 days). Co-ordination of care, and finding nurses that agree 

with the respiratory care process model were found to be obstacles to patient activity 

6. Creating short-term victories: data was provided to staff showing that as the number of 

patients to the unit increased, so did the staff numbers; a respiratory therapist became the 

shift coordinator; and patient activity levels increased 
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7. Consolidating improvements and continuously producing change: although recording night-

time sleep was made a priority and added to the documentation charts by the authors, it was 

not documented regularly. This was addressed through staff education and eventually 

improved to 95% compliance 

8. Institutionalising new approaches: A goal grid was posted to staff so they could see what 

projects were running regarding patient care. This respiratory ICU has earned itself a 

reputation for developing care process models 

Early Activity Protocol at This Respiratory ICU 

All ICU patients were assessed for early activity readiness within 24 hours of admission to the unit. 

Their criteria for initiation of early activity were: Neurological (the patient needs to respond 

purposefully to verbal stimulation); respiratory (an FiO₂ of no more than 0.6, and a PEEP of no more 

than 10cm H₂O); and circulatory (no low blood pressure due to position change or catecholamine 

drips) [105]. 

The patient then received twice-daily early activity with the involvement of the MDT (physical and 

respiratory therapists, nurse, and critical care technician). Activities were started with unsupported 

sitting at the edge of the bed, and progressed to sitting in a chair, then walking with a walking aid or 

manual assistance, to walking unassisted (with a wheelchair behind the patient in case of any adverse 

event) with a goal of walking more than 100 feet (30.48 metres) [105].  

2.10.5 Other 
Four-Part Quality Improvement Project 

A single centre Australian study created a four-part QIP similar to the Four Es Model with the aim of 

increasing the mobilisation frequency in the ICU. These steps included [34]: 

1. An audit to determine the baseline mobilisation frequency pre-QIP. 

2. A staff survey on perceived barriers to mobilisation: medical instability and sedation were 

common barriers. 

3. Identifying the barriers that could be changed (lack of knowledge of EM benefits; poor MDT 

communication; no mobility leadership/driver) and designing strategies to address them 

(education on EM benefits; promoting mobility in ward rounds; clarification of roles in the 

MDT; establishing a mobility champion) 

4. Performing a follow-up audit on mobilisation frequency to determine effectiveness of the 

above-mentioned implemented strategies. 

Despite the impression of this ICU being pro-mobilisation, the baseline (207 patients) and follow-up 

(200 patients) audits reported similar results, concluding that the QIP did not significantly improve 

mobilisation frequency of patients (n=142; 69% to n=148; 74%), (p = 0.276). Most of the patients that 

did not mobilise were intubated and mechanically ventilated (n=273; 62% to n=308; 67%). Other 

factors that influenced patients’ ability to mobilise were identified, such as sedation (n=157; 36% to 

n=201; 44%) which need to be addressed through changing sedation practices [34].  

Performance Improvement Project 

Corcoran and colleagues sought to assess the efficacy of early mobilisation of patients with and 

without mechanical ventilation in the ICU on LOS and patient outcomes and to determine the 

feasibility of their performance improvement project (PIP). They prospectively collected patient data 

(n=160 in 2014) and compared it to a historical patient population (n=123 in 2012) [29]. 
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Training was provided to the MDT, mobility guidelines were developed, and ward rounds conducted 

to encourage interprofessional collaboration and improve rehabilitation intensity in the ICUs of their 

hospital [29].  

Rehabilitation intensity increased by 60 minutes from 2012 to 2014. The average ICU LOS also 

decreased from 4.6 days to 3.7 days (p = .05). More patients (40.5%) were discharged home without 

the need for further services compared to 18.2% before the PIP (p < .01). The improved rehabilitation 

services helped decrease costs by $1.5 million, clearly demonstrating that their PIP is feasible [29]. 

Multidisciplinary Mobility Programme 

Bassett and colleagues created a QIP involving 13 centres using a model similar to the Four Es Model. 

They aimed to create an initiative that would enable ICU teams to address key issues so that mobility 

can be integrated into the daily care of patients. This initiative included [106]: 

1. The design of a progressive mobility guide that takes sedation and agitation into 

consideration 

2. Providing education on barriers to mobility and implementing strategies to transform ICU 

mobility culture, and address the barriers in the form of workshops, MDT involvement, and 

the establishment of a mobility champion 

3. Creating support for adopting new practices in the form of resources, discussion forums, and 

incentives for adopting the new mobility culture 

4. Qualitative evaluation of the above-mentioned processes (improved mobility culture and an 

expectation of mobility for patients) and quantitative evaluation of ventilator days (decreased 

from 3 to 2.1 days) and timing of physical therapy. No statistically significant differences in 

ICU mortality (7.7 vs. 6.2, p = .51) and ICU LOS (5.0 vs. 5.2, p = .60) were reported 

Financial Implications of Starting a Mobility Protocol 

Knoblauch and colleagues sought to determine the financial implications of implementing a 

progressive mobility protocol in their ICU. The protocol consisted of three phases of progressive 

mobility interventions appropriate for the patient’s capabilities [108].  

Additional nursing assistants were employed, and education provided to implement the mobility 

protocol. However, additional time spent by nurses in mobility activities was in addition to their usual 

duties and did not generate extra cost [108].  

An unexpectedly large proportion of patients with ARDS were managed in the ICU due to the H1N1 

pandemic in early 2011.This phenomenon was linked to the increase in average ICU LOS (from 5.45 

days per month to 10.31 days in February 2011) and incidence of pressure ulcers during the 

implementation of the mobility protocol. The incidence of pressure ulcers was correlated with high 

patient acuity on admission (high APACHE II scores) and LOS, linked to the ARDS admissions influx 

[108].  

Overall cost reduction of implementing the progressive mobility protocol in their ICU could not be 

demonstrated due to this ARDS influx. It is also possible due to the lack of direction on the exact 

dosage and intensity of mobility that the intervention was not adequate to influence cost [108]. 
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Physical Therapy-driven Quality Improvement Project 

Harris and Shahid described a physical therapist-led mobility programme on 21 ICU patients. A 

physical therapist was appointed as mobility champion to promote early mobility in the ICU. Before 

implementation of this programme, physical therapy referrals were ordered on an ad hoc basis, and 

patients were put on a physical therapy “hold” after being transferred into the ICU from the wards. It 

emerged from discussions that the intensivist was not aware of this practice, and that they expected 

the nurses to manage patient readiness for mobilisation. Interdepartmental, MDT meetings and staff 

education to increase staff knowledge on early mobility, its benefits and feasibility all contributed to a 

change in departmental policy that abolished this physical therapy “hold”. Barriers to mobilisation 

(i.e., nurse resistance, patients with multiple lines, and lack of co-ordination of care between physical 

therapists and nurses) was also discussed with management and subsequently addressed. 

Interdisciplinary and MDT collaboration was an important catalyst in supporting early mobilisation in 

the ICU and facilitated the sharing of knowledge amongst disciplines regarding the safety and 

appropriateness for mobilisation [109]. 

Based on the charts of the 21 patients, more physical therapy evaluations were performed (from 364 

in 2011-2012 to 542 in 2012-2013) after starting this programme [109]. 

 2.11 Conclusion 
It is evident from the literature that a global culture of bedrest still exists, combined with gaps 

between early mobilisation knowledge and practice. Adding to this uncertainty are the lack of 

consensus on the definition of early mobilisation, and a lack of clear guidelines on the exact timing, 

dosage, and intensity of mobilisation, which results in variation in mobility practice [12, 15].  

Despite the positive effects of early mobilisation reported in the studies included in this literature 

review, research is still needed on its long-term outcomes of patients. The effects of both 

pharmacological and physical activity interventions on delirium, duration of ventilation, and ICU LOS 

(except for Higgins and colleagues’ systematic review [SR]) are also uncertain. The occurrence of 

adverse events and mortality is not influenced by EM nor pharmacologic intervention [60]. 

The evidence presented in these studies are mostly of low quality, with small sample sizes, different 

definitions of early mobilisation, varied interventions and outcomes, and inadequate randomisation 

and blinding of participants and staff/researchers. Many more well-conducted, large-scale RCTs are 

therefore needed to validate the findings presented in this literature review. 

Although a plethora of available research on early mobilisation exists, at the time of this study, no 

published studies could be found on ICU patient profiles, early ICU-based activity, and mobility 

practices in the Namibian context. This highlights a research gap, which will be addressed through the 

research studies in chapter 3. 
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Chapter 3 Methodology 
This chapter describes the research process followed during this study. The research design and study 

sites will be outlined, that include the standard rehabilitation/mobilisation practice of one of the 

study sites, followed by details of selection and recruitment, inclusion and exclusion criteria, sample 

size determinants, variables, and how missing data was dealt with. 

3.1 Research Design 
The following two quantitative study designs were utilised to answer the research questions: 

Table 3.1 Study Designs 

Research Design Strengths Weaknesses 

Retrospective, descriptive 
record review 

Inexpensive, quick and easier 
than prospective studies 
No loss to follow-up 

Inferior quality of evidence 
compared to prospective 
studies 
Cannot determine causation, 
only association 
Prone to misclassification bias 

Descriptive, cross-sectional, 
self-administered survey 

Quick and easy to conduct 
Data is only collected once 
Many variables can be studied 

Cannot measure incidence 
Prone to low response and 
misclassification bias  

3.2 Study Sites 
The study sites were two private ICUs in Windhoek: 

➢ Roman Catholic Hospital, a private institution with a modern 10-bed ICU, a cardiac unit, and 

an estimated 1200 ICU admissions annually.  

➢ Mediclinic Windhoek, a private institution with a 9-bed general ICU and an estimated 480 ICU 

admissions annually. Whether this hospital has written mobilisation protocols are uncertain. 

The mobility practice of the physiotherapists at this hospital is unknown. 

The Namibian Society of Physiotherapy also emailed the survey to its members.  

3.3 Standard Rehabilitation/Mobilisation Practice of Study Sites  
Roman Catholic Hospital 

The physiotherapists and nurses at this hospital follow a protocol for orthopaedic (Appendix and VI 

Appendix VII) and cardiac surgery (Appendix VIII) patients in ICU that carry over into the ward and 

extends beyond hospital discharge for later stages of rehabilitation.  

The cardiothoracic surgeon and one of the orthopaedic surgeons email a list of planned surgeries to 

the physiotherapy practice at this hospital one to two weeks in advance. A daily theatre list is emailed 

to all the wards and the physiotherapy practice here.  

All the planned cardiac surgery patients (except in the case of emergencies), and most planned total 

knee and total hip replacement patients (all except one surgeon’s patients) get admitted to hospital 

one day before the date of surgery and are evaluated in a pre-operative session by a physiotherapist 

where the physiotherapy procedures, goals, and expectations related to the surgery are explained. 

Information booklets (Appendix IX, X, XI, and XII) on physiotherapy after surgery are given to the 

patients, and the exercises relevant to their procedure are practiced with the physiotherapist.  
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Most orthopaedic (joint replacements and fixed fractures) and cardiac surgery patients at this hospital 

are mobilised out of bed day 1 after surgery and should be seen once to twice daily for mobilisation, 

when appropriate and in the absence of complications.  

Orthopaedic patients are normally transferred to the ward day 1 post surgery, while cardiac surgery 

patients are transferred to the ward between day 2-3 post surgery. Patients who had undergone 

angiograms and received stents normally only stay one night and are discharged home from ICU the 

very next morning.  

Joint replacement patients normally stay in hospital between 4-5 days, while cardiac surgery patients 

normally stay between 5-7 days in hospital, both in the absence of complications. 

Mediclinic Windhoek 

It is unknown whether the physiotherapy practice here, or whether this hospital has 

rehabilitation/mobility protocols in place. The mobility practice of the physiotherapists at this hospital 

is unknown. 

3.4 Record Review 

3.4.1 Participant Selection and Recruitment 
Adult patients admitted to ICU between 01 January 2016 and 31 December 2016 were eligible for 

inclusion in the record review. The researcher arranged with the two hospital and ICU unit managers 

to obtain patient records. 

3.4.2 Sampling Strategy 
A sample of convenience was used. The two private hospitals included in this study were the only 

institutions that gave permission to conduct the research. The other two private hospitals in 

Windhoek refused permission, while the permanent secretary office in charge of the two public 

hospitals in this region abandoned the process of attending to the student’s research request.   

3.4.3 Inclusion Criteria 
All adult patients older than 18 years, admitted to the ICU of either study site, with a confirmed 

documented admission diagnosis were eligible for inclusion in the record review. 

3.4.4 Exclusion Criteria  
Participants were excluded from the study if they had incomplete datasets or illegible records. 

3.4.5 Sample Size Determinants 
A convenience sample was used. Because this study did not use hypothesis testing, a sample size 

analysis was not conducted. 

3.4.6 Missing Data 
Participants with incomplete datasets were excluded from the study. 

  



98 
 

3.4.7 Variables 
The following variables were extracted from participants’ charts and medical records, using a self-
designed electronic data abstraction form. Feedback and comments from participants of the pilot 
project at Groote Schuur Hospital, Cape Town, South Africa, were used to confirm usability of the 
data abstraction form.    

Categorical Data: 

➢ Sex (male/female)  

➢ Admission diagnosis  

➢ Time of admission  

➢ Admission source (casualty, wards, theatre, other hospital, unspecified)  

➢ Admission type (emergency or elective) and timing [immediately (< one hour) or delayed (> 

one hour)]  

➢ Ventilation status (non-invasive ventilation or invasive mechanical ventilation) and type (mode 

of ventilation) 

In addition, physiotherapy techniques performed; timing and frequency of mobilisation; presence of 

delirium; ICU outcome (discharge to ward, hospital transfer, discharged home, death), adverse events 

during physiotherapy and in-ICU mortality (survived or died) were documented. 

Continuous Data: 

Age (years), duration of mechanical ventilation and ICU stay (days), and readmission rate (number of 

readmissions for that patient in the year 2016). 

 

3.5 Survey 

3.5.1 Participant Selection and Recruitment 
Nurses, doctors, and physiotherapists working in any Namibian ICUs were targeted for inclusion in the 

survey. The student researcher arranged with the two hospital and ICU unit managers to distribute 

the paper survey to the clinicians working in ICU. The Namibian Society of Physiotherapy was also 

approached to distribute the survey to its members. 

3.5.2 Sampling Strategy 
Because Windhoek is a small city, with a relatively small study population, purposive sampling (total 

population sampling) was used. This targeted ALL nurses, doctors and physiotherapists working in ICU 

who fulfilled the inclusion criteria.  

3.5.3 Inclusion Criteria 
Survey respondents had to meet the following criteria:  

Qualified nurses, doctors, and physiotherapists with at least one year of post-qualification ICU working 

experience, and voluntarily consented to participate in the study. 

3.5.4 Exclusion Criteria  
Participants were excluded if they were receiving intern training in ICU. 

3.5.5 Sample Size Determinants 
The sample size was based on a guide for the design and conduct of self-administered surveys of 

clinicians by Burns and colleagues [127]. Of the estimated 686 nurses, doctors and physiotherapists 

working in Namibian ICUs, the required sample size was calculated as 153 respondents, with a 95% 

confidence level and 7% margin of error. 
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3.5.6 Missing Data 
Incomplete survey responses were included in the analysis, indicated as “unanswered” in the results 

section.  

3.5.7 Variables 
A survey http://cmajopen.ca/content/suppl/2016/08/18/4.3.E448.DC1/2016-0021-1-at.pdf 

(Appendix XIII) developed by Koo and colleagues [1] was adapted and tested during the pilot project 

for usability. Pilot project participants gave feedback and comments on the design of the survey tool.  

Early mobilisation was defined in the survey glossary as physiotherapy and acute rehabilitation 

starting within 48 hours of admission to ICU and may begin while patients are receiving mechanical 

ventilation. 

The survey started with a screening question that asked: “Do you have at least one year of experience 

working in ICU?” This question was followed by: “If yes, you may continue answering the 

questionnaire. Please state number of years of experience you have working in ICU”. 

 

 

Nominal and Ordinal Categorical Data: 

Clinician Demographics 

There were six closed questions on clinician demographics. Participants had to select one check box 

for each question, except where the question asked the participant to select all that applied. A free-

text section was provided for doctors to specify their area of specialisation. Participants were asked to 

select all options that applied regarding the types of ICU they work in. 

Perceptions 

Four questions in this section evaluated perceptions on early mobilisation through a Likert-style 

question that asked participants to select one option that best described their view of early 

mobilisation; a multiple-choice question that asked when they would initiate mobilisation in the ICU 

(they could select more than one answer); as well as a free-text section for options not covered in the 

question. Two case scenarios were included where participants had to select the highest activity -level 

they would allow for each condition in the scenario given. They were only allowed to select one 

answer for each condition.  

Knowledge 

Four questions evaluated participants’ knowledge on early mobilisation in ICU. Participants were 
asked what they thought the approximate incidence of ICU acquired weakness was, whether they 
were familiar with the current literature or clinical trials on early mobilisation, what the clinical studies 
on early mobilisation of critically ill ICU patients show, and how well trained and informed they felt to 
mobilise mechanically ventilated patients. Participants had to select one answer from the list and 
were asked to select all that applied in one of the questions. 
 
Practice 
Assessment for Need of Rehabilitation 
This section included four “yes”/ “no”/ “unsure” questions. If the participant answered “yes” to 
whether their ICU had a clinician serving as an early mobility champion, they had to select which 

http://cmajopen.ca/content/suppl/2016/08/18/4.3.E448.DC1/2016-0021-1-at.pdf
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profession that person was from. Participants were asked to select one response from a list on who 
the first healthcare provider was to identify if a patient is ready for mobilisation. A free-text section 
was provided for responses not on the list.  
 
Sedation Practices 
Participants were asked if daily sedation protocols were used in their ICU and had to select one 
option: “routinely”, “frequently”, “sometimes”, “infrequently”, “never”, or “unsure” from a Likert-
style list. 
The last question in this section asked doctors only to answer: “Do you use standardised sedation 
scales to titrate sedation, according to patient activity level”? This was a Likert-style question where 
participants had to select “routinely”, “frequently”, “sometimes”, “infrequently”, “never”, or 
“unsure”. 
 
Duration, Frequency, and Intensity of Mobilisation 
The duration, frequency and intensity of mobilisation section asked only physiotherapist participants 
to answer. The Likert-style questions on duration and frequency of mobilisation asked participants to 
select one response for each condition in the two questions.  
 
The question on intensity of mobilisation asked participants to select more than one answer for each 
condition. This section also included six “yes”/ “no” questions on progression of mobilisation. 
 
Staffing in the ICU 
All participants were asked to answer the two questions on staffing in the ICU. Participants were 
required to select answers from a list on who participates in the mobilisation of patients in their ICU. 
A free-text section was provided for options not covered in the list. Participants were also asked to 
select one option for the question: “Is there a designated physiotherapist working in your ICU during 
the following times?”. Participants had to select “full assessments and mobilisation”, “limited 
assessments and mobilisation”, “chest physiotherapy only”, “not available”, or “unsure”. 
 
Physiotherapy Techniques Performed 
Physiotherapists only were required to answer the questions on physiotherapy techniques 
performed.  
Physiotherapy participants were asked how often each of a pre-populated list of techniques were 
used in ICU. They were required to select “never”, “infrequently”, “sometimes”, “frequently”, 
“routinely”, or “unsure”. A free-text section for techniques not covered in the list was provided. 
 
Physiotherapist Workload 
Physiotherapy participants were asked to enter how many patients on average they assessed and/or 
managed daily in ICU, in total (hospital and ICU), and what the duration of their shift was. Participants 
had to select from a list whether they worked full-time or part-time. 
 
Rehabilitation After ICU Discharge 
This section included two questions: firstly, participants were asked if patients with suspected ICU-

acquired weakness were routinely referred to an outpatient clinic after ICU discharge for long term 

rehabilitation (“yes”, “no” or “unsure” options). 

If participants selected “yes”, they were then asked where those patients were referred, and to select 

all that applied from a pre-populated list. A free-text option was also provided. 

 

Barriers to Early Mobilisation in the ICU 
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The barriers to early mobilisation in ICU included three questions on institutional, patient, and 

provider level barriers. Participants could check all answers that applied, and an optional free-text 

section was provided for additional barriers. 

 

3.6 Permissions and Ethical Approvals to Conduct Study 
Ethical approval was obtained from the Human Research Ethics Committee of the University of Cape 

Town (HREC REF no 116/2018) (Appendix XIV, XV, and XVI), as well as the Mediclinic Human Research 

Ethics Committee (Appendix XVII).  

Four hospitals and five professional bodies were approached for permission to conduct the study; 

however, only two hospitals and one professional body granted permission (Appendix XVIII and XIX). 

3.7 Pilot Project 
Groote Schuur Hospital’s medical superintendent granted permission to conduct a pilot record review 

and survey amongst a small group of nurses, doctors and physiotherapists working in ICU. The pilot 

project was used to trial the data abstraction form and survey and determine the usability thereof. No 

data from this project were analysed nor included in the results. Groote Schuur hospital staff were used 

to pilot the data collection instruments rather than Namibian ICU staff, as the former have clinical and 

research experience in this field. Furthermore, we did not want to overburden the small research 

population in Namibian ICUs, in order to optimise the survey response. 

3.7.1 Pilot Project Setting 
The project setting was at a teaching hospital in Cape Town, South Africa.  

3.7.2 Procedure 
The medical records and charts of all allocated patients admitted to the spinal, respiratory, and 
surgical ICUs were reviewed on a single day. A sample of convenience of ten adult patients with 
complete datasets were reviewed. Chart information was recorded on paper and no patient-
identifying information was abstracted. 

 
The survey was piloted amongst a convenience sample of 13 professionals working at Groote Schuur 

Hospital (identified by management): five doctors from various specialisations; six ICU nurses; and 

two physiotherapists. 

The researcher met with each professional group separately after obtaining informed consent from 

each participant. Participants were asked to provide feedback on the layout of the data collection 

tools; the appropriateness and complexity of questions in the survey; the time needed for survey 

completion; and other suggestions on wording and additional items to include in the survey and data 

abstraction form.  

3.7.3 Adjustments Made Following Pilot Project 
The following comments and subsequent adjustments were made for the data abstraction form and 

survey (Table 3.1): 

Table 3.2: Data Abstraction Form Comments 

Participant Comments Adjustments Made 

1. Provide more blocks to answer in as 

many patients have more than one 

diagnosis 

Added more blocks to indicate multiple 

diagnoses 
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2. Type of Mechanical Ventilation: Maybe 

add something about how much support 

the patient is getting e.g., FiO₂, PEEP 

Did not add as this detail was not considered 

necessary 

3. Add suctioning as a chest physiotherapy 

technique: multidisciplinary team sees it 

as a physio technique 

Did not add suctioning as a physiotherapy-

specific technique as suctioning is mostly 

performed by nursing staff 

4. Mobilisation: Walking option: Add “with 

or without assistive device or assistance 

of physiotherapist” 

Added “with or without assistive device”, and/or 

“assistance of physiotherapist” 

5. Acuity level of patients need to be 

considered 

Did not include this as Roman Catholic Hospital 

does not record APACHE scores nor any other 

illness severity score on admission 

 

The following additional changes were made to the data abstraction form to provide more options to 

closed questions: 

➢ Added “Not Applicable” to: Type of Mechanical Ventilation, Frequency of Mobilisation, and 

Adverse Events During Physiotherapy 

➢ Added “None” to: Physiotherapy Techniques Performed, Adverse Events During Physiotherapy 

➢ Added “Not Mobilised” to: Timing of Mobilisation 

➢ Added “Not Indicated” to: Presence of Delirium 

Table 3.2 itemises the comments and subsequent adjustments made to the survey tool, based on 

pilot participant feedback. 

Table 3.3: Survey Comments 

Participant Comments Adjustments to Survey 

1. Difficult to answer questions on 

mobilisation and physiotherapy 

techniques from a medical and nursing 

standpoint. Doctors are aware of some 

of the physiotherapy techniques used, 

but not all that physiotherapists do. 

Physiotherapists only to answer more detailed 

questions on mobilisation, physiotherapy 

techniques and physiotherapist workload and 

availability 

2. Missing tick boxes  Added missing tick boxes 

3. Typing errors in questions Corrected typing errors in questions 

4. Last question in survey too complex. 

Must be rephrased 

Rephrased last question and made more reader-

friendly 

5. Print survey in both sides of paper. Easier 

to follow 

Printed survey on both sides of paper 

6. Add “verbal referral” to question 17. Integrated “verbal referral” into question 17  

7. Tables difficult to follow. Make sure 

headings are present at top of new page 

of tables. 

Simplified tables and added headings to top of 

all tables 
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8. Not applicable to answer question 20 if 

question 19 is not “yes” 

Changed question to: “If yes, which discipline is 

he/she from”? 

9. Survey is too long, monotonous, 

tiresome. Cut down to half and be 

specific. 

Survey made more succinct and specific 

10. Add “spinal unit” to question 3 Added “spinal unit” to list of options in question 

3 

11. First sentence in statement of consent 

(informed consent form) a bit confusing 

to read and understand 

Corrected wording in the statement of consent 

 

3.8 Main Study Procedure 

3.8.1 Data Collection and Management 
The student researcher arranged with the hospital and ICU unit managers to obtain patient records 

and distribute the paper survey to clinicians working in ICU.  

Record Review 

The hospital managers each assigned a staff member from their archive department to retrieve the 

requested records, and these were delivered in batches to a private room where the student 

researcher abstracted the data. Data were recorded electronically on a laptop and stored on an 

encrypted removable device only accessible to the researchers. Raw data were captured at the 

hospital and coded at a later stage to ensure anonymity. Each batch of folders was immediately 

collected after abstraction and a new batch delivered by the same staff member to avoid loss or 

physical damage to the records. 

Survey 

After briefing the ICU unit managers (who were independent of the study), they distributed the 

surveys to all staff working both day and night shifts. The student researcher also briefed the 

potential participants before the surveys were distributed. Consenting nurses, doctors and 

physiotherapists who met the inclusion criteria completed one survey (Appendix XX) each in their own 

time (to minimise the Hawthorne Effect) and placed them in a collection box situated at the ICU 

administration station. Participation was voluntary. Surveys were anonymous, and completed surveys 

were stored in a locked cupboard. Survey data were captured electronically and stored in a password-

protected folder on a laptop accessible only to the researchers. The unit managers were reminded 

weekly about the surveys needing completion. 

A representative of the Namibian Society of Physiotherapy (NSP) handed out the survey to its 

members at a fun run hosted by the NSP. The researcher was present to explain the details of the 

study and to answer any questions that respondents had. Respondents completed the surveys in their 

own time. The NSP also emailed the survey to its members, thereby maintaining anonymity. 

3.8.2 Data Quality 
For data quality assurance, the student researcher conducted a pilot project to trial and fine-tune the 

research tools; interruptions and time pressure during data extraction were minimised, and a 

standardised data abstraction protocol was followed. The student researcher first reviewed the entire 

medical chart and folder before extracting data, clearly documented inclusion and exclusion criteria 
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for the chart review and survey and had documented rules for dealing with missing information and 

multiple values. 

A glossary (Appendix XXI) defined each data element, prioritised critical data elements and created 

check boxes to cover all possible answers that did not overlap and had very few free text sections. All 

data elements were objective and only original records were used for the abstraction.   

The same data extraction form was used at both participating hospitals: data were entered directly 

onto the laptop to reduce human transcription error, and computerised error checks were 

implemented during and after data entry to alert for missing, out-of-range or illogical values. Manual 

checks were also done where computerised checks did not detect errors.  

3.8.3 Statistical Analyses 
Descriptive statistics were used to summarise the profile of participants admitted to ICUs in 

Windhoek, and to summarise survey respondent demographics, perceptions, knowledge, mobility 

practice, and perceived barriers to early mobilisation of patients in the ICU. Continuous data were 

tested for normality using Shapiro Wilks W test, and central tendency was presented according to 

distribution-means and standard deviations (SD) for normally distributed data, and medians 

(interquartile range, IQR) for non-parametric data. Length of stay data in the record review is 

presented throughout as median (IQR) as this data was non-parametric. 

Comparison of length of stay between patients mobilised and those not mobilised were analysed on 

Statistica Version 13 (StatSoft Inc, Tulsa, USA) using the Mann-Whitney U test. Significance was 

accepted at p ≤ 0.05. 

Table 3.4: Data Type and Analysis Explanation 

Objective Instrument Data Type Statistical Analysis 
Method 

1. To determine the profile 
of patients admitted to 
ICUs in Windhoek 

 

Electronic Data 
Abstraction Form 

Categorical and 
continuous 

Descriptive; 
Median and 
Interquartile 

Ranges; Mann-
Whitney U 

2. To determine the 
mobility practices of 
ICUs in Namibia 

Electronic Data 
Abstraction Form; 
Self-administered 

Survey 

Categorical and 
continuous 

Descriptive 

3. To determine nurse, 
doctor and 
physiotherapist 
attitudes, perceptions, 
and perceived barriers 
on early mobilisation in 
Namibian ICUs 

Self-administered 
Survey 

Categorical Descriptive 

 

3.9 Ethical Considerations 
Because the researcher conducted the study on human participants, it was important to consider the 

ethical aspects according to the Declaration of Helsinki (2013) [128]: respect for persons (autonomy); 

confidentiality; non-maleficence; beneficence; and justice. 
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3.9.1 Record Review 

3.9.1.1 Autonomy 

Owing to the low-risk, non-interventive nature of the study, as well as feasibility, the need for informed 

consent was waived by the University of Cape Town’s Faculty of Health Sciences’ Human Research 

Ethics Committee (HREC). Data were de-identified for analysis. 

3.9.1.2 Confidentiality 

Participating hospitals were deidentified and coded ‘Hospital 1’ and ‘Hospital 2’ on the data 

abstraction form. The student researcher did not capture patient names and replaced them with 

number codes. She performed the review on the hospital premises and did not photocopy or take 

photographs of the records. Data extraction was performed electronically, stored on an encrypted 

removable storage device. 

3.9.1.3 Non-maleficence 

Since the record review was a non-interventional study, there was no physical risk of harm to 

patients. The only potential risk was breach of confidentiality, which was minimised by steps outlined 

earlier in the section on confidentiality. 

3.9.1.4 Beneficence 

No direct benefits resulted from participation in this study. It is hoped the results will contribute to the 

body of knowledge on ICU rehabilitation practice in Southern Africa, inform future research needs, and 

direct practice improvement initiatives.  

3.9.1.5 Vulnerability 

Critically ill patients admitted to adult ICUs are a vulnerable patient group. Given the nature of their 

condition, many critically ill adults lack capacity to provide consent and are largely dependent on 

healthcare professionals for their care whilst in ICU. However, in order to optimise healthcare in the 

ICU, it is imperative that research be conducted in this specific patient group. Both parts of this study 

were considered low risk by the HREC, and no interventions occurred which could have impacted on 

patient care. 

3.9.1.6 Justice 

All patients admitted to the ICUs during the study period were eligible for inclusion in the record 

review with no systematic exclusions that could be considered unjust. 

3.9.2 Survey 

3.9.2.1 Autonomy 

Participant recruitment was entirely voluntary. To avoid coercion into taking the survey: participants 

were not approached in isolation; nor offered monetary incentives for participation. Participants could 

withdraw anytime without explanation or penalty. The researcher supplied full study details, explained 

risks and benefits, and provided opportunity for questions to consenting participants before starting. 

The student researcher obtained informed consent (Appendix XXII) from all participants enrolled into 

the paper survey study. The electronic survey participant completed the informed consent document 

and emailed it to the secretary of the Namibian Society of Physiotherapy, who forwarded it to the 

student researcher.  The consent form supplied detailed information on the study and participants’ 

role. There was no incentive for completing the survey. Withdrawing from the study did not bear any 

consequences. 



106 
 

3.9.2.2 Confidentiality 

Participants’ anonymity was protected, and no identity-revealing questions were asked in the survey. 

Participants placed their completed paper surveys in a collection box at the two ICUs. After data 

collection, the student investigator stored all documents in a locked cupboard. Informed consent forms 

were stored separate from the questionnaires. The researcher kept a scanned copy of the signed 

consent forms and completed surveys on an encrypted removable drive, stored in another locked 

cupboard in case of damage or loss. Only the researchers had access to these documents, which will 

soon be archived.  

3.9.2.3 Non-maleficence 

This was a non-interventional survey study that did not obtain sensitive information. No participants 

were harmed during the research. The only foreseeable harm which could have arisen was 

confidentiality breach, and steps were in place to minimise risk, i.e.: no names, addresses or contact 

numbers were added on the survey; the storage cupboard with the data was always locked; and the 

data files on the removable storage device were all encrypted.  

3.9.2.4 Beneficence 

No direct benefits resulted from participation in this study. It is hoped the results will contribute to the 

body of knowledge on ICU rehabilitation practice in Southern Africa, inform future research needs, and 

direct practice improvement initiatives.  

3.9.2.5 Vulnerability 

The survey study did not knowingly include any particularly vulnerable groups. 

3.9.2.6 Justice 

The researcher recruited all eligible participants working in ICU to take the survey, so that they were 

representative of the group that would benefit from the results. Participating hospitals in the record 

review and survey did not draw any economic burden or benefit. To avoid out-of-pocket expenses, 

participants completed the survey during their free time.  

3.9.3 Reimbursement and Remuneration 
There was no payment for participation in this study. Out-of-pocket expenses to participants were 

avoided by allowing participants to take the survey during their free time.  

3.9.4 Dissemination 
Following completion of this research project, the researcher will email important study findings to the 

unit managers of the participating hospitals in Namibia. Findings will be submitted to a scientific peer-

reviewed journal for publishing and the findings will be presented at either a local conference in 

Namibia, or internationally, to reach the broader research community. 

The researchers will make their postal, email addresses and telephone contact information available in 

the published work so that those affected by the study can express their views and needs. 

This study’s results will be used to inform and direct future quality improvement projects at Roman 

Catholic Hospital, and other ICUs across Namibia. 

 

The next chapter will discuss the results of the data collected during the record review and survey. 
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Chapter 4 Results 
This chapter describes the findings of the record review and survey regarding the mobility practices, 

attitudes and perceptions of nurses, doctors, and physiotherapists on early mobilisation of critically ill 

patients in Namibian ICUs. The results of the record review will be described first, followed by the 

survey. 

4.1 Record Review 
Objectives of the record review were to describe: 

➢ The profile of patients admitted to two private ICUs in Windhoek 

➢ The ICU mobility practices in Windhoek 

 

Descriptive statistics were used to summarise the profile of participants admitted to ICUs in 

Windhoek. Continuous data were tested for normality using Shapiro Wilks W test, and central 

tendency was presented according to distribution-means and standard deviations (SD) for normally 

distributed data, and medians (interquartile range, IQR) for non-parametric data. Length of stay data 

in the record review is presented throughout as median (IQR) as this data was non-parametric. 

Two private hospitals in Windhoek granted permission for the review. Folders of 879 patients (61.8% 

male) were reviewed on both hospital premises: 859 (97.7%) from hospital 1, and 20 (2.3%) from 

hospital 2. The unit manager of hospital 2 gave the student researcher their ICU admissions book of 

2016 to select the folders. The student researcher viewed the admissions list from January to February 

2016 and selected all consecutive folders from those months (excluding paediatric folders) from the 

admissions book. Hospital 2 only delivered 20 folders (out of the estimated 480 folders) for abstraction 

to the student researcher and did not hold to their agreement on providing the student researcher with 

more folders for the rest of 2016, despite numerous reminders and requests for more batches.  None 

of the 20 folders reviewed were excluded as they all had complete datasets.      

Nine patients with missing record data from hospital 1 were excluded, resulting in 870 participants 

(61.8% male) being included in the data analysis. Participants’ characteristics are presented in Table 

4.1. 

 

4.1.1 Participant Characteristics 
Table 4.1: Participant Characteristics (n=870) 

Characteristic Category N (%) 

Sex Male 538 (61.8) 

 Female 332 (38.2) 

Age range (years) 18-49 266 (30.6) 

 50-64 344 (39.5) 

 65-74 171 (19.7) 

 75-84 82 (9.4) 

 >85 7 (0.8) 

Admission source Theatre 391 (44.9) 

 Cath lab 179 (20.6) 

 Casualty 125 (14.4) 

 Wards 94 (10.8) 

 Other hospital 78 (9) 

 Unspecified 3 (0.3) 

Admission type Elective 577 (66.3) 

 Emergency 293 (33.7) 

Admission timing Immediate 849 (97.6) 
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 Delayed 21 (2.4) 

Diagnosis group Coronary angiogram 179 (20.6) 

 Cardiac condition 113 (13) 

 Cardiac surgery 90 (10.3) 

 Total knee replacement 86 (9.9) 

 Medical condition 59 (6.8) 

 Spinal surgery 55 (6.3) 

 Motor Vehicle Accident (MVA) 54 (6.2) 

 Abdominal surgery 49 (5.6) 

 Respiratory condition 46 (5.3) 

 Total hip replacement 43 (4.9) 

 Other* 96 (11) 

Ventilated (Yes/No) Yes 173 (19.9) 

 No 697 (80.1) 

Mode of Ventilation Non-invasive CPAP 7 (0.8) 

 Invasive CPAP with pressure support 9 (1) 

 NAVA 1 (0.1) 

 Proportional assist ventilation 0 (0) 

 Pressure regulated volume control 1 (0.1) 

 Airway pressure release ventilation 0 (0) 

 Pressure controlled inverse ratio 
ventilation 

0 (0) 

 Pressure support ventilation 0 (0) 

 Pressure controlled ventilation 0 (0) 

 SIMV 153 (17.6) 

 Assist-control ventilation 2 (0.2) 

MVA=Motor Vehicle Accident; CPAP=Continuous Positive Airways Pressure; NAVA=Neurally Adjusted Ventilatory Assist; 
SIMV=Synchronized Intermittent Mechanical Ventilation 
*One diagnosis of Delirium grouped here 

 

Mean age of all patients was 56 (SD 14.9, range 18-90) years. Most admissions came from theatre 

(n=391; 44.9%), Cath lab (n=179; 20.6%), and casualty (n=125; 14.4%). The majority of admissions 

were elective (n=577; 66.3%). Most patients (n=849; 97.6%) were admitted to ICU without delay. 

Coronary angiogram (n=179; 20.6%), cardiac conditions (n=113; 13%) and cardiac surgery (n=90; 

10.3%) were the main admission diagnoses. Most of the patients (n=697; 80.1%) were not 

mechanically ventilated. 

4.1.2 Length of Stay in ICU and Duration of Mechanical Ventilation 
Mean length of stay in ICU was 3.41 (SD 3.3, range 1-37) days with the majority (n=471; 54.1%) 

spending less than 3 days in ICU. Mean duration of mechanical ventilation was 0.7 (SD 2.1, range 0-

20) days. 

4.1.3 ICU Outcome 
The majority of participants of 625 (71.8%) were discharged to the ward from ICU, while 45 (5.2%) 

patients died in ICU. 

4.1.4 Physiotherapy Techniques Received in ICU 
Three-hundred-and-fifty-two (40.5%) patients received physiotherapy whilst in ICU. All but seven (2%) 

patients who received physiotherapy were mobilised whilst in ICU.  

A wide range of physiotherapy techniques were documented (Figure 4.1), most commonly manual 

chest physiotherapy (n=202; 57%), mobilisation to a chair (n=164; 47%), and active range of motion 

exercises (n=124; 35%). Most participants received several physiotherapy modalities. 
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Figure 4.1: Physiotherapy Techniques Received Whilst in ICU (Intensive Care Unit) 

IPPB=Intermittent Positive Pressure Breathing; P/S/V=Percussion/Shaking/Vibration; Ass=Assistance 

4.1.5 Timing of Mobilisation 
Three-hundred-and-forty-five (39.7%) patients were mobilised through assisted and active 
participation (passive movements, bed mobility, sitting, standing, ambulation or active exercises) 
during their ICU admission. The majority (n=253; 73.3%) of these patients were mobilised within 48 
hours of admission. 

4.1.6 Frequency of Mobilisation 
Of the 345 patients who were mobilised, most (n=271; 78.6%) were mobilised once daily, and 72 

(20.9%) patients twice daily. 

4.1.7 Mobilisation Versus ICU Length of Stay 
Comparison of length of stay between patients mobilised and those not mobilised were analysed on 

Statistica Version 13 (StatSoft Inc, Tulsa, USA) using the Mann-Whitney U test. Significance was 

accepted at p ≤ 0.05. 

The median length of ICU-stay for patients not mobilised in ICU was 2 days (IQR 2-3), compared to 3 

days (IQR 2-5) for those who were mobilised while in ICU (p < 0.0001). 

4.1.8 Mobilisation vs ICU Mortality 
Table 4.2: Mobilisation vs ICU Mortality (n=870) 

   Died  
N (%) 

Discharged 
N (%) 

Mobilised 8 (17.84) 
17.8% of those who died 

337 (327.16) 
40.8% of those discharged 

Not mobilised 37 (27.16) 
82.2% of those who died 

488 (497.84) 
59.1% of those discharged 

P value 0.004 0.004 
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Comparison of mortality between patients mobilised and those not mobilised were analysed on 

Statistica Version 13 (StatSoft Inc, Tulsa, USA) using the Yates corrected Chi² test. 

Of the 45 (5.2%) patients who died, 8 (17.8%) had been mobilised in ICU compared to 337 (40.8%) of 

patients who survived to ICU discharge (Table 4.2; Yates corrected Chi² = 8.55; p = 0.004). 

4.1.9 Adverse Events During Physiotherapy 
Of the 352 patients who received physiotherapy during their ICU admission, five (1.4%) experienced a 

change in systolic blood pressure to <90mmHg or >200mmHg during mobilisation with the 

physiotherapist. This was the only documented adverse event that occurred during physiotherapy. 

4.1.9.1 Delirium 
None of the included patients had a delirium score or clinical assessment of delirium documented in 

their records at any stage during their ICU stay. 

4.2 Survey 
Objectives of the survey were to determine: 

➢ The mobility practices in Namibian ICUs  

➢ Nurse, doctor and physiotherapist attitudes, perceptions, and perceived barriers on early 

mobilisation in Namibian ICUs 

Descriptive statistics were used summarise survey respondent demographics, perceptions, knowledge, 

mobility practice, and perceived barriers to early mobilisation of patients in the ICU. 

A total of 174 surveys were distributed, with a response rate of 24.1% (n=42). One-hundred-and-

thirty-three surveys were sent to physiotherapists, of which 13 (10.2%) responses were received. 

Thirty-two surveys were hand-delivered to the ICU unit managers of the two consenting private 

hospitals in Windhoek for the nurses to complete, of which 21 (65.6%) responses were received. Nine 

surveys were hand-delivered to doctors’ consulting rooms, who all work at all four private hospitals in 

Windhoek, of which 5 (55.6%) responses were received. The rest of the doctors were unreachable. 

Three participants who did not meet inclusion criteria were excluded from analysis after they 

completed the questionnaire. Emails were sent, after multiple failed telephonic attempts, to the 

Nursing Association of Namibia and the Medical Association of Namibia, requesting them to distribute 

the survey to its members. There was no response to the email requests. The margin of error, using 

the total estimated population of 686 nurses, doctors and physiotherapists working in ICU in Namibia, 

confidence level of 95%, and a sample size of 39, was calculated to be 16%.  

4.2.1 Participant Demographics 
The 39 eligible participants consisted of 21 (53.8%) nurses, five (12.8%) doctors, and 13 (33.3%) 

physiotherapists. Of the 33 participants who answered the question, most participants (n=14; 42.4%) 

had between 1 and 5 years of ICU experience, with a median of 7 (IQR 19-4) years’ experience. 

Median years of ICU experience for nurses, doctors and physiotherapists were 7 (IQR 7-4.5), 26 (IQR 

30.5-20.25) and 4 (IQR 10-2.25) years respectively (Figure 4.2).  
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Figure 4.2: Years of Experience (n=33) 

Thirty-three (84.6%) participants had experience in adult intensive care while 6 (15.4%) participants 

had both adult and paediatric ICU experience. No participant reported solely paediatric experience. 

Of the 38 participants that answered the question on postgraduate ICU training, 7 (18.4%) nurses, 4 

(10.5%) doctors, and 1 (2.6%) physiotherapist had received this level of training. Eight (20.5%) nurses 

reported specialisation training in ICU. 

Most of the physiotherapy participants received their undergraduate training at: University of the 

Western Cape (n=3; 23.1%), Stellenbosch University (n=3; 23.1%), and University of Pretoria (n=3; 

23.1%). Most of the nurse participants received their undergraduate training at the University of 

Namibia (n=17; 81%). Doctor participants received their undergraduate training at: Stellenbosch 

University (n=2; 40%); University of Cape Town (n=2; 40%), and University of Pretoria (n=1; 20%). 

4.2.2 Knowledge 
This section tested participants’ knowledge on early mobilisation, i.e., their familiarity with published 

clinical trials and other literature on early mobilisation of critically ill ICU patients; knowledge on what 

the clinical studies on early mobilisation show; the incidence of ICU acquired weakness (ICUAW) in 

patients; and their perceived confidence in practical and technical skills involving mobilising patients. 

 

 

 

Of the thirty-seven that answered, eighteen (48.6%) participants reported familiarity with published 

clinical trials and/or literature on ICU mobilisation. Nineteen (51.4%) participants reported not being 

familiar with the literature at all. 
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Figure 4.3: Knowledge on Early Mobilisation Literature (n=39) 

This question tested participants’ knowledge of what the clinical studies on early mobilisation of 

critically ill patients showed, with multiple allowed responses (112 total responses).  

Participants mostly thought that early mobilisation: can improve patients’ functional independence 

(n=27; 24.1%); reduces the incidence of deep vein thrombosis (n=25; 22.3%); and is associated with 

reduced mortality at hospital discharge (n=18; 16.1%) (Figure 4.3). 

 

Table 4.3 shows participants’ perceived incidence of ICUAW in patients. One participant did not 

answer this question. Most of the participants underestimated the likely incidence of ICUAW in ICU. 

Only a small fraction (n=6; 15.8%) of participants selected the correct answer. 

Table 4.3: Perceived Incidence of ICUAW in Critically Ill Patients (n=38) 
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5-10% 1 (2.6) 0 (0) 0 (0) 1 (7.7) 

11-20% 3 (7.9) 3 (15) 0 (0) 0 (0) 

21-40% 17 (44.7) 5 (25) 3 (60) 9 (69.2) 

>40%* 6 (15.8) 2 (10) 2 (40) 2 (15.4) 

Don’t Know 8 (20.5) 7 (35) 0 (0) 1 (7.7) 
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Table 4.4: Practical and Technical Skills (n=38) 

No. (%) of Participants 

 All (n=38) Nurse 
(n=20) 

Doctor 
(n=5) 

Physiotherapist 
(n=13) 

I feel well trained and informed to mobilise 
mechanically ventilated patients 

11 (28.9) 5 (25) 1 (20) 5 (38.5) 

I feel somewhat trained and informed to 
mobilise mechanically ventilated patients 

18 (47.4) 9 (45) 1 (20) 8 (61.5) 

I do not feel sufficiently trained or informed 
to mobilise mechanically ventilated patients 

9 (23.7) 6 (30) 3 (60) 0 (0) 

 

One participant did not answer this question. 

More than half of the physiotherapist participants (n=8; 61.5%) only felt somewhat trained to 

mobilise mechanically ventilated patients. Of the twenty nurses that answered this question, most 

(n=9; 45%) felt somewhat trained to mobilise mechanically ventilated patients. Most of the doctor 

participants (n=3; 60%) felt insufficiently trained to mobilise mechanically ventilated patients (Table 

4.4). 

4.2.3 Mobility Practice 
This section describes the mobility practice in Namibian ICUs; how patients are assessed for 

commencement of mobilisation; sedation practice; type of physiotherapy techniques; and duration, 

frequency, and intensity of mobilisation. Long term rehabilitation after ICU discharge; ICU staffing; the 

presence of a mobility champion in ICU; and the perceived precautions/contraindications to mobility 

are also reported on.  

Assessment of Readiness for Mobilisation (n=37) 
 
Most participants (n=25; 67.6%) reported that patients were not automatically assessed by 

physiotherapists for mobilisation and that a verbal or written doctor’s referral for initial assessment 

was necessary (n=31; 83.8%). Physicians/doctors were reported to be the first practitioners to identify 

patients ready for mobilisation (n=24; 64.9%).  

Mobility Protocols (n=39) 

Approximately half the participants (n=19; 48.7%) reported that their ICUs did not have a mobility 

protocol.  

Mobility Champion (n=39) 

Twenty (51.3%) participants reported that their institution did not have a mobility champion.  

How well trained and informed do you feel to mobilise mechanically ventilated 

patients? 
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Participants could choose one or more of four pre-populated options related to which discipline the 

mobility champion was from if they answered “yes” to the question. Of the eleven participants that 

reported their institution having a mobility champion, some selected more than one option in their 

answer, resulting in 19 responses. Seven (36.8%) participants indicated that the mobility champion 

was a medical doctor; six (31.6%) said the champion was a physiotherapist; and three (15.8%) 

reported the champion to be a nurse. Three (15.8%) participants were unsure.  

Sedation Practices 

 

Figure 4.4: Sedation Protocols in ICU (n=38) 

Many participants (n=12; 31.6%) reported sedation protocols or daily interruption of sedation being 

used sometimes in their ICU while seven (18.4%) indicated frequent use (Figure 4.4).  

Three (60%) of five doctors reported routinely using standardised sedation scales according to patient 

activity level. Doctors in private Namibian ICUs did not all use the same sedation protocols. They 

reported giving orders to the nurses who then carry the protocols out. Physiotherapists in Namibian 

ICUs (despite familiarity with sedation medications) were not at all involved in sedation management 

of patients.  

Duration, Frequency, and Intensity of Mobilisation 

As seen in Figure 4.5, physiotherapist participants were asked to report on how much time they 

would spend mobilising a patient for each of a variety of clinical scenarios. 
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Figure 4.5: Mobilisation Duration (n=13) 

For all scenarios listed in Figure 4.5 (65 total responses), most physiotherapists (n=27; 41.5%) 

reported that they would spend 16-30 minutes on mobilisation activities. 

 

The figure below also gave various patient scenarios (65 total responses). Physiotherapists were asked 

to report how frequently they would mobilise patients in each clinical scenario (n=65 responses). 

Physiotherapists reported that they would mobilise patients once (n=25; 38.5%) or twice (n=31; 

47.7%) daily for all scenarios presented in Figure 4.6.  

 

Figure 4.6: Physiotherapy Frequency (n=13) 
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In Figure 4.7 (194 total responses), physiotherapists were asked to indicate the level of intensity they  

would mobilise critically ill patients in specific scenarios. They were asked to select all that applied.  

 

 

Figure 4.7: Intensity of Mobilisation (n=12) 

PM=Passive Movements 

Intubated, mechanically ventilated deeply sedated and unconscious patients (18 responses): 

Physiotherapists reported they would mostly do passive movements (n=12; 66.7%). 

Intubated, mechanically ventilated inattentive and uncooperative patients (28 responses): 

Physiotherapists would mostly do passive movements (n=8; 28.6%), assisted bed mobility (n=8; 

28.6%), and assisted sitting at edge of bed (n=4; 14.3%). 

Intubated, mechanically ventilated, alert, interactive patients that cannot ambulate (51 responses): 

Physiotherapists would mostly do assisted bed mobility (n=10; 19.6%), assisted sitting at edge of bed 

(n=9; 17.6%), independent sitting at edge of bed (n=7; 13.7%) and sit to stand with assistance (n=7; 

13.7%). 

Intubated, mechanically ventilated, alert, interactive patients that can ambulate (54 responses):  

Physiotherapists would mostly do assisted standing transfer to chair (n=10; 18.5%), sit to stand with 

assistance (n=8; 14.8%), and assisted walking (n=8; 14.8%).  
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Extubated, alert, interactive/cooperative, and can ambulate (43 responses): 

The intensity level of mobility physiotherapists would use were assisted standing (n=6; 14%), assisted 

walking (n=9; 20.9%), and unassisted walking (n=8; 18.6%). 

 

Physiotherapists were asked how they would progress mobilisation of their patients (Figure 4.8). 

 

Figure 4.8: Mobilisation Progression (n=13) 

Most physiotherapists reported that they would progress mobilisation during walking/gait training by 

including ADLs, steps, or stairs (n=11; 84.6%) and by progressing from assisted standing to marching 

on the spot (n=13; 100%). Other participants reported they would add upper limb and lower limb 

exercises (n=13; 100%), increase the duration of an activity (n=12; 92.3%), and decrease the amount 

of assistance provided (n=12; 92.3%). 

Staffing in the ICU 

Participants were asked to report on who was involved in patient mobilisation. They were allowed 

multiple answers, resulting in a total of 97 responses (Figure 4.9). 

 
Figure 4.9: Mobilisation Participants (n=33) 

Participants reported that physiotherapists (n=35; 36.1%) nurses (n=27; 27.8%), and health care aides 

i.e., porters (n=21; 21.6%) were mainly involved in patient mobilisation.  

Of the 12 physiotherapists that responded to the question on availability in ICU, most reported they 

were available for full assessments and mobilisation: from 8am to 5pm from Monday to Friday (n=11; 
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91.7%); after 5pm from Monday to Friday (n=11; 91.7%); and on weekends and public holidays (n=11; 

91.7%). Only one (8.3%) physiotherapist reported that they were not available during the above-

mentioned times.  

Physiotherapist Workload 

Physiotherapists had an average daily workload of 2.58 (SD 1.3, range 0-4) ICU patients and 8.75 (SD 

3.8, range 0-14) patients (hospital and ICU). 

Most physiotherapists (n=8; 61.5%) worked part time in ICU, while 4 (30.8%) worked full time in ICU. 

One (7.7%) physiotherapist reported that they do not currently work in ICU. 

Physiotherapy Techniques Performed 

Physiotherapists were asked to report on techniques they routinely use in the ICU. Participants had to 

select ONE answer for each technique (Figure 4.10). 

 

 

 

Figure 4.10: Physiotherapy Techniques Used on ICU Patients (n=13)) 

Manual chest physiotherapy (n=9; 69.2%), bed mobility (n=8; 61.5%), and pre-gait activities (n=7; 

53.8%) were reported to be the most commonly used physiotherapy techniques.  

Long-term Rehabilitation After ICU Discharge (n=33) 

More than half the participants (n=19; 57.6%) reported that patients with suspected ICU-acquired 

weakness were referred for rehabilitation after ICU discharge. Five (15.1%) said this did not happen, 

nine (27.3%) were unsure.  

Of the 19 responses (26 total selections), physiotherapists (n=15; 57.7%), occupational therapists 

(n=6; 23.1%), and step-down facilities (n=5; 19.2%) were reported to be the places patients were 

most referred to for long-term rehabilitation. 

0

2

4

6

8

10

12

14

N
u

m
b

er
 o

f 
R

es
p

o
n

se
s

Technique

Unsure

Routinely

Frequently

Sometimes

Infrequently

Never

How often are these physiotherapy techniques used on ICU patients 

suitable for rehabilitation? 



119 
 

4.2.4 Attitudes and Perceptions of Nurses, Doctors and Physiotherapists to EM in ICU 
This section describes participants’ attitudes and perceptions on early mobilisation in ICU. It reports 

their views on how important early mobilisation is, when they feel mobilisation should commence, 

and what they perceive as barriers to early mobilisation. 

Attitudes and Perceptions 

 

Figure 4.11:Perception of the Importance of Early Mobilisation (n=39) 

Most participants (n=30; 76.9%) highlighted early mobilisation as being very important and a priority 

in ICU (Figure 4.11).  

Responses on when participants would initiate mobilisation in the ICU are shown in Figure 4.12. 

Multiple selections were allowed, resulting in 94 responses: 

 

Figure 4.12: When to Initiate Mobilisation in ICU (n=38) 

Most participants reported that they would initiate ICU mobilisation: as soon as the patient’s cardio-

respiratory status has stabilised (n=31; 33%); as soon as possible after ICU admission (n=15; 16%); and 

as soon as the patient is conscious and can co-operate (n=15; 16%).  

4.2.5 Perceived Contra-indications/Precautions to ICU Mobility Practice 
The following two scenarios sought to assess the highest level of activity survey respondents would 

allow their patients to perform in various situations. The responses to these questions show what 

they perceive as contra-indications and/or precautions to mobility practice in ICU.   
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Question 9 in the survey asked all participants to indicate the highest patient activity level they would 

allow for a previously ambulatory patient, currently physiologically stable, on mechanical ventilation, 

on no inotropes, and minimally sedated in various scenarios (Table 4.5). 

 

Table 4.5: Scenario 1: Perceived Contra-indications/Precautions to ICU Mobility Practice 
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Head trauma without 
increased intracranial 
pressure 

1 (2.7)  12 (32.4) 8 (21.6) 0 (0) 5 (13.5) 10 (27) 1 (2.7) 2 (5.1) 

Head trauma with 
increased intracranial 
pressure 

17 (45.9) 9 (24.3) 5 (13.5) 2 (5.4) 1 (2.7) 1 (2.7) 2 (5.4) 2 (5) 

Cervical Spinal Injury† 12 (30.8) 13 (33.3) 5 (12.8) 0 (0) 3 (7.7) 4 (10.3) 2 (5.1) 0 (0) 

Thoracolumbar Injury† 13 (35.1) 8 (21.6) 5 (13.5) 1 (2.7) 2 (5.4) 5 (13.5) 3 (8.1) 2 (5.1) 

Within 24 hours of treated 
myocardial infarction 
(cardiac enzymes 
persistently elevated)  

20 (54) 3 (8.1) 6 (16.2) 1 (2.7) 3 (8.1) 2 (5.4) 2 (5.4) 2 (5.1) 

Within 24 hours of treated 
myocardial infarction 
(cardiac enzymes 
decreasing) 

2 (5.3) 14 (36.8) 7 (18.4) 0 (0) 2 (5.3) 9 (23.7) 4 (10.5) 1 (2.6) 

Coagulopathy (INR>3) 6 (16.7) 7 (19.4) 5 (13.9) 1 (2.8) 4 (11.1) 8 (22.2) 5 (13.9) 3 (7.7) 

Thrombocytopaenia 
(platelet count <20x10 g/l) 

4 (11.4) 6 (17.1) 4 (11.4) 1 (2.9) 6 (17.1) 7 (20) 7 (20) 4 (10.3) 

Delirium 3 (8.1) 6 (16.2) 8 (21.6) 2 (5.4) 7 (18.9) 7 (18.9) 4 (10.8) 2 (5.1) 

Within 24 hours of 
uncomplicated coronary 
bypass surgery 

2 (5.3) 10 (26.3) 2 (5.3) 3 (7.9) 13 (34.2) 5 (13.2) 3 (7.9) 1 (2.6) 

Deep vein thrombosis (on 
anti-coagulants) 

11 (29.7) 6 (16.2) 6 (16.2) 2 (5.4) 1 (2.7) 10 (27) 1 (2.7) 2 (5.1) 

Obesity 0 (0) 2 (5.1) 5 (12.8) 2 (5.1) 4 (10.3) 24 (61.5) 2 (5.1) 0 (0) 

Frailty 1 (2.8) 7 (19.4) 2 (5.6) 1 (2.8) 11 (30.6) 11 (30.6) 3 (8.3) 3 (7.7) 

Pulmonary artery catheter 9 (27.3) 5 (15.2) 4 (12.1) 0 (0) 2 (6.1) 3 (9.1) 10 (30.3) 6 (15.4) 

Intra-aortic balloon pump 16 (44.4) 2 (5.6) 5 (13.9) 0 (0) 1 (2.8) 4 (11.1) 8 (22.2) 3 (7.7) 

Femoral central venous 
catheter 

3 (7.9) 4 (10.5) 12 (31.6) 1 (2.6) 4 (10.5) 9 (23.7) 5 (13.2) 1 (2.6) 

In the following scenarios, assume the patients are previously ambulatory, currently physiologically stable 

on mechanical ventilation, receiving no inotropes and minimally sedated. They have purposeful motor 

response and can obey verbal commands. What is the HIGHEST patient activity level you would allow in 

each scenario? Please select ONE response for each. 
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Radial arterial catheter 0 (0) 1 (2.7) 11 (29.7) 3 (8.1) 7 (18.9) 11(29.7) 4 (10.8) 2 (5.1) 

Dialysis line inserted at 
subclavian site (during 
non-dialysis periods) 

2 (5.4) 2 (5.4) 6 (16.2) 0 (0) 6 (16.2) 20 (54.1) 1 (2.7) 2 (5.1) 

Dialysis line inserted at 
femoral site (during non-
dialysis periods) 

4 (10.5) 2 (5.3) 7 (18.4) 2 (5.3) 5 (13.2) 16 (42.1) 2 (5.3) 1 (2.6) 

Continuous renal 
replacement therapy 

9 (24.3) 5 (13.5) 6 (16.2) 0 (0) 3 (8.1) 4 (10.8) 10 (27) 2 (5.1) 

Extra corporeal membrane 
oxygenation 

2 (5.7) 2 (5.7) 3 (8.6) 2 (5.7) 2 (5.7) 3 (8.6) 21 (60) 4 (10.3) 

High frequency oscillation 7 (19.4) 5 (13.9) 3 (8.3) 0 (0) 2 (5.6) 1 (2.8) 18 (50) 3 (7.7) 

Conventional mechanical 
ventilation via 
endotracheal tube 

5 (12.8) 11 (28.2) 7 (17.9) 2 (5.1) 7 (17.9) 5 (12.8) 2 (5.1) 0 (0) 

Conventional mechanical 
ventilation via 
tracheostomy 

3 (8.3) 7 (17.9) 9 (23.1) 2 (5.1) 11(28.2) 5 (12.8) 2 (5.1) 0 (0) 

Chest tube 1 (2.6) 4 (10.5) 7 (18.4) 3 (7.9) 7 (18.4) 14 (36.8) 2 (5.3) 1 (2.6) 

Non-invasive positive 
pressure ventilation 

1 (2.7) 6 (16.2) 6 (16.2) 2 (5.4) 13 (35.1) 7 (18.9) 2 (5.4) 2 (5.1) 

Foley catheter 0 (0) 0 (0) 7 (18.4) 0 (0) 3 (7.9) 24 (63.2) 4 (10.5) 1 (2.6) 

Full anti-coagulation 0 (0) 3 (7.7) 7 (17.9) 3 (7.7) 6 (15.4) 15 (38.5) 5 (12.8) 0 (0) 

† There was no indication whether the spinal injuries were stable or not. Participants’ answers were based on their perception of the 
injuries 

AROM=Active Range of Motion; PROM=Passive Range of Motion 

Highest response for each scenario indicated in bold 

 

Most participants reported that they would restrict head trauma patients with raised intracranial 

pressure (n=17; 45.9%) to bedrest, whereas those without raised intracranial pressure were allowed 

passive range of motion (n=12; 32.4%). Patients with cervical (n=12; 30.8%) or thoracolumbar (n=13; 

35.1%) injuries, on an intra-aortic balloon pump (n=16; 44.4%), within 24 hours of a treated 

myocardial infarction (with persistently elevated cardiac enzymes) (n=20; 54%) were also restricted to 

bedrest, and passive range of motion (n=14; 36.8%) if the cardiac enzymes were decreasing. Others 

felt (n=9; 23.7%) that walking should not be restricted in patients with decreasing cardiac enzymes. 

Many participants (n=13; 34.2%) believed that patients could be transferred to a chair within 24 hours 

after uncomplicated cardiac surgery. Some (n=11; 29.7%) participants would only permit passive 

range of motion in patients with deep vein thrombosis (even while the patient is on anti-coagulants). 

Conversely, just fewer than a third (n=10; 27%) felt this type of patient should be walking. Most 

participants (n=24; 61.5%) felt walking should not be restricted in obese patients. Frail patients were 

not restricted from transferring (n=11; 30.65) to a chair or walking (n=11; 30.6%). Most participants 

would allow walking in a patient with a subclavian dialysis line (n=20; 54.1%) and a femoral dialysis 

line (n=16; 42.1%) during non-dialysis periods. 

Most participants were unsure what mobilisation modality was appropriate for a patient receiving 

extra corporeal membrane oxygenation (n=21; 60%) and high frequency oscillation ventilation (n=18; 

50%). Some participants would only allow passive range of motion in patients receiving conventional 

mechanical ventilation via endotracheal tube (n=11; 28.2%) and active range of motion in patients 

receiving mechanical ventilation via tracheostomy (n=9; 23.1%). Patients receiving non-invasive 

positive pressure ventilation would be limited to transfer to a chair (n=13; 35.1%). Only fourteen 

participants (36.8%) felt patients with a chest tube should walk, and the presence of a Foley’s 

catheter was not perceived a contraindication to this level of activity by most (n=24; 63.2%). 
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Question 10 asked all participants to indicate the highest patient activity level they would allow for a 

patient admitted to ICU, intubated, and mechanically ventilated in various scenarios (Table 4.6). 

 

 

Table 4.6: Scenario 2: Perceived Contra-indications to ICU Mobility Practice 

 No. (%) of Participants 
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Three or more vasopressors or 
inotropic infusions 

19 (51.3) 7 (18.9) 4 (10.8) 1 (2.7) 0 (0) 0 (0) 6 (16.2) 2 (5.1) 

Two vasopressors or inotropic 
infusions 

13 (37.1) 7 (20) 8 (22.9) 1 (2.9) 0 (0) 0 (0) 6 (17.1) 4 (10.3) 

One high dose vasopressor or 
inotropic infusion 

14 (37.8) 8 (21.6) 6 (16.2) 1 (2.7) 3 (8.1) 0 (0) 5 (13.5) 2 (5.1) 

One medium dose vasopressor 
or inotropic infusion 

6 (17.1) 12 (34.3) 5 (14.3) 2 (5.7) 5 (14.3) 0 (0) 5 (14.3) 4 (10.3) 

One low dose vasopressor or 
inotropic infusion 

3 (8.1) 10 (27) 8 (21.6) 1 (2.7) 9 (24.3) 1 (2.7) 5 (13.5) 2 (5.1) 

No vasopressors or inotropes 1 (2.7) 7 (18.9) 5 (13.5) 2 (5.4) 5 (13.5) 12 (32.4) 5 (13.5) 2 (5.1) 

Minimal pressure support on 
conventional mode mechanical 
ventilation 

4 (10.8) 11 (29.7) 6 (16.2) 3 (8.1) 7 (18.9) 5 (13.5) 1 (2.7) 2 (5.1) 

Moderate pressure support on 
conventional mode mechanical 
ventilation 

2 (5.3) 14 (36.8) 9 (23.7) 3 (7.9) 8 (21.1) 0 (0) 2 (5.3) 1 (2.6) 

Advanced mode of mechanical 
ventilation 

11 (28.9) 14 (36.8) 5 (13.2) 1 (2.6) 1 (2.6) 0 (0) 6 (15.8) 1 (2.6) 

Unresponsive to verbal and 
motor stimulation 

8 (21.1) 21 (55.3) 4 (10.5) 0 (0) 4 (10.5) 0 (0) 1 (2.6) 1 (2.6) 

Purposeful motor response, not 
obeying verbal commands 

4 (10.5) 17 (44.7) 10 (26.3) 1 (2.6) 4 (10.5) 1 (2.6) 1 (2.6) 1 (2.6) 

Purposeful motor response, 
obeys verbal commands 

3 (8.1) 2 (5.4) 11 (29.7) 1 (2.7) 7 (18.9) 12 (32.4) 1 (2.7) 2 (5.1) 

AROM=Active Range of Motion; PROM=Passive Range of Motion 

Highest response for each scenario indicated in bold 

 

Most participants felt that patients receiving high levels of cardiovascular support should be restricted 

to bedrest (n=19; 51.3%). As the level of cardiovascular support decreased, participants allowed 

higher levels of patient activity. Most participants would limit patient activity levels to passive range 

of motion regardless of the level of respiratory support. Patients with impaired cognition and inability 

to obey commands would be restricted to passive range of motion (n=21; 55.3%). Fewer than a third 

of the participants (n=12; 32.4%) would allow a responsive patient to walk. 

Consider a patient admitted to ICU, intubated, and mechanically ventilated. What maximum patient 

activity level would you allow for each scenario? Please select ONE response for each. 
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4.2.6 Barriers to Early Mobilisation in ICU 
This section describes what the participants perceived as barriers to early mobilisation in the ICU.  

Institutional Level Barriers 

Table 4.7: Perceived Institutional Level Barriers to Early Mobilisation in the Intensive Care Unit 

No. (%) of Participants 

Barrier All  
(n=34) 

Nurses 
(n=17) 

Doctors 
(n=5) 

Physiotherapists 
(n=12) 

Routine bedrest orders on admission 13 (38.2) 5 (29.4) 1 (20) 7 (58.3) 

Physician orders required prior to 
mobilisation 

22 (64.7) 10 
(58.8) 

1 (20) 11 (91.7) 

Insufficient equipment for early mobilisation 9 (26.5) 5 (29.4) 0 (0) 4 (33.3) 

No written guidelines or protocols for 
mobilisation 

16 (47.1) 8 (47.1) 1 (20) 7 (58.3) 

Not enough physical space 1 (2.9) 1 (5.9) 0 (0) 0 (0) 

No clinician champion to promote early 
mobilisation in ICU 

13 (38.2) 5 (29.4) 0 (0) 8 (66.7) 

Perceived an expensive intervention by 
administrators or unit leaders 

1 (2.9) 0 (0) 1 (20) 0 (0) 

No institutional barriers 7 (20.6) 3 (17.6) 3 (60) 1 (8.3) 

Other institutional barriers† 1 (2.6) 0 (0) 0 (0) 1 (8.3) 

† Included: different physicians seeing patient with poor understanding of need for EM 

The question in the table above allowed multiple answers.  

The biggest institutional barriers were perceived as: physician orders being required prior to 

mobilisation (n=22; 64.7%); the absence of written guidelines or protocols (n=16; 47.1%); routine 

bedrest orders on admission (n=13; 38.2%); and the absence of an early mobility champion (n=13; 

38.2%).  

In terms of the individual professional groups: nurses (n=10; 58.8%) and physiotherapists (n=11; 

91.7%) perceived the requirement of physician orders for mobilisation as the biggest institutional 

barrier, while most of the doctors did not feel that any institutional barriers existed (n=3; 60%). 

Patient Level Barriers 

Table 4.8: Perceived Patient Level Barriers to Early Mobilisation in the Intensive Care Unit 

No. (%) of Respondents 

Barrier All (n=33) Nurses 
(n=17) 

Doctors 
(n=4) 

Physiotherapists 
(n=12) 

Medical Instability 24 (72.7) 13 (76.5) 3 (75) 8 (66.7) 

Endotracheal intubation 14 (42.4) 6 (35.3) 3 (75) 5 (41.7) 

Physical restraints 7 (21.2) 3 (17.6) 0 (0) 4 (33.3) 

Risk of dislodgment of devices or lines 13 (39.4) 7 (41.2) 2 (50) 4 (33.3) 

Cognitive impairment/cognitive age 6 (18.2) 0 (0) 2 (50) 4 (33.3) 

Excessive sedation 18 (54.5) 6 (35.3) 2 (50) 10 (83.3) 

Delirium 5 (15.2) 1 (5.9) 2 (50) 2 (16.7) 

Inadequate analgesia 9 (27.3) 4 (23.5) 2 (50) 3 (25) 

Obesity 2 (6.1) 0 (0) 1 (25) 1 (8.3) 

Frailty 7 (21.2) 2 (11.8) 1 (25) 4 (33.3) 

Inadequate nutritional status 1 (3) 1 (5.9) 0 (0) 0 (0) 
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No patient barriers 5 (15.2) 3 (17.6) 1 (25) 1 (8.3) 

Other patient barriers 0 (0) 0 (0) 0 (0) 0 (0) 

The question in the table above allowed multiple answers. 

Medical instability (n=24; 72.7%), excessive sedation (n=18; 54.5%), and endotracheal intubation 

(n=14; 42.4%) were reported as the biggest patient level barriers to early mobilisation.   

In terms of the individual professional groups: nurses perceived medical instability (n=13; 76.5%); 

doctors perceived medical instability (n=3; 75%) and endotracheal intubation (n=3; 75%); and 

physiotherapists perceived excessive sedation (n=10; 83.3%) as the biggest patient level barriers to 

early mobilisation. 

Provider Level Barriers 

 

Figure 4.13: Providers Contributing to Barriers as Perceived by Physiotherapists 

While physiotherapist participants believed that doctors (n=9; 32.1%), nurses (n=10; 35.7%), and 

physiotherapists (n=9; 32.1%) all contribute to conflicting perceptions of patient suitability for early 

mobilisation, they also believed that nurses contribute to most of the above-listed barriers i.e. that 

early mobilisation is generally perceived as important but is not supported by some individuals (n=10; 

45.5%); that early mobilisation is generally supported but not perceived a priority (n=9; 50%); the lack 
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of communication among clinician groups to facilitate early mobilisation during bedside rounds (n=9; 

39.1%); and safety concerns about early mobilisation (n=9; 45%). 

 

Figure 4.14: Providers Contributing to Barriers as Perceived by Doctors 

While doctors believed that their profession contributes largely to safety concerns about early 

mobilisation (n=2; 40%); conflicting perceptions of suitability of early mobilisation for patients (n=2; 

33.3%); being slow in recognising when patients should begin early mobilisation (n=2; 33.3%); and the 

lack of communication among clinician groups to facilitate early mobilisation during bedside rounds 

(n=2; 50%), most were of the opinion that the above-listed barriers were not important. 
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Figure 4.15: Providers Contributing to Barriers as Perceived by Nurses 

Nurses felt that their profession largely contributes to inadequate training to facilitate early 

mobilisation (n=9; 52.9%); safety concerns about early mobilisation (n=9; 52.9%); the lack of 

communication about rehabilitation during handover at shift change (n=9; 50%); and limited staffing 

to routinely mobilise patients (n=9; 64.3%).  
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Chapter 5 Discussion  
This two-part study was the first of its kind to describe ICU patient profiles, mobility practice, and 

clinician attitudes and perceived barriers to early mobilisation of critically ill patients in Windhoek, 

Namibia.  

5.1 Record Review 
This study described the profile of participants admitted to private ICUs in one region of Namibia. 

They were mostly male, aged 50-64, admitted to ICU electively largely for cardiac-related 

management. The average length of stay in ICU was 3.41 (1-37) days, and 0.7 (0-20) days on 

mechanical ventilation. Most patients that were mobilised were done so within 48 hours of ICU 

admission. Commonly used physiotherapy techniques received in ICU were chest physiotherapy, 

mobilisation to a chair, and active range of motion exercises. Patients in these ICUs were typically 

mobilised once daily. A very small number of patients experienced adverse events during 

physiotherapy, and mobilisation was shown to have no impact on patient mortality.  

5.1.1 Participant Characteristics 
The patient profiles of this study are similar to that of well-resourced countries like Australia, New 

Zealand, and Canada [24, 80, 84, 89, 104]. Similar to these reports, patients in this study were mostly 

male, however, they were slightly younger (mean age of 56 compared to 65) and were admitted to 

ICU electively (mostly for cardiac-related conditions) with low adverse event rates. 

Our patient profile, however, differs from reports from low-income African countries like Zimbabwe, 

Tanzania, and Malawi, where patients had a much younger patient cohort (median 27 and 34 years; 

mean 36 years). Admissions were largely emergencies that were often delayed, with high mortality 

rates (range 17.5% to 41.4%), compared to the 5.2% mortality rate reported in our study. The young 

patient cohort in these African studies could be linked to the high number of trauma-related 

admissions [74-76]. 

Unlike many patients in both low and high-income countries needing mechanical ventilation (between 

45% to 74%) [24, 71, 74, 76, 80, 84, 89, 104], only 19.9% of all admitted patients in the two Windhoek 

ICUs required mechanical ventilation. This could be attributed to the large number of patients 

admitted after elective cardiac surgery.  

More than half of the patients in our study were male (61.8%), with a mean age of 56 years, which is 

similar to reports from two Brazilian studies with patient cohorts of more than 50% males, and similar 

mean ages (56.64 and 60.5) [73, 77]. 

Most of the admissions to ICU in our study were elective (66.3%), unlike other studies in Brazil, 

Zimbabwe, Tanzania, and South Africa where most patients were admitted for emergency reasons 

[72-74, 76]. Patients were admitted mainly after coronary angiogram (20.6%), for cardiac conditions 

(13%) and after cardiac surgery (10.3%), which is very different to the other profiling studies where 

patients were admitted mainly for circulatory system diseases, trauma surgery, and emergency 

surgery. This could be attributed to the fact that the one study site has a dedicated cardiac unit, which 

is the only one in the country. 

It is likely that the older patient age in our study, compared to the younger cohort in other African 

countries, where patients were admitted mainly for trauma and emergency surgeries, could reflect 

the high number of patients admitted electively and with cardiac-related diagnoses, as would be 

expected considering the one study site has the only dedicated cardiac unit in the country. 
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Unlike many patients in the Zimbabwean, Tanzanian, and Malawian studies needing mechanical 

ventilation (between 45% to 54.2%) [71, 74, 76], only 19.9% of all admitted patients in the two 

Windhoek ICUs required mechanical ventilation. This could be attributed to the large number of 

patients admitted after elective cardiac surgery. 

Our study reported a low mortality rate (5.2%) compared to other African countries like Zimbabwe 

(17.5%), Malawi (38%), Tanzania (41.4%), and Uganda (40.1%), where trauma, head injuries, medical, 

and gynaecological conditions accounted for most of the admissions [71, 75, 76, 129]. It is also lower 

than that of the two Brazilian studies (19.83% and 58.2% respectively) [73, 77], the latter which 

reported high illness severity scores on admission. Our low mortality rate could be attributed to the 

high number of elective cardiac admissions, and due to 80% of the patients not requiring ventilatory 

support. 

These findings highlight the need to replicate this study at larger, general hospitals in Namibia, 

including those in the public health sector. Furthermore, since data was collected largely from one 

private hospital, including other institutions from both private public sectors will increase 

generalisability of results, and likely reflect a considerably different patient profile. 

5.1.2 Length of Stay in ICU and Duration of Mechanical Ventilation 
The average length of stay in ICU was 3.41 days, which is shorter than that of other countries like 

South Africa, Brazil, Tanzania, Zimbabwe, and Australia) where patients stayed up to 27.8 days in ICU 

[73, 74, 76, 84, 130]. It is surprising to note that this LOS is shorter than the mean ICU LOS of patients 

in neighbouring South African ICUs (5.94 ± 6.55 days) [131].  The average duration of mechanical 

ventilation was 0.7 days, compared to 4.0 [76] and 3.0 days [25] reported in Zimbabwe and Brazil, 

respectively. This short average LOS and duration of mechanical ventilation could be attributed to the 

large number of cardiac patients admitted into ICU, including post-operatively. These patients would 

normally be ventilated for less than a day after surgery and discharged to the ward by day 2 or 3 post 

surgery if no complications develop. It will therefore be important for in-bed mobilisation to 

commence as soon as possible after admission to the ICU, and mobilisation out of bed as soon as 

possible after extubation before they are discharged to the ward. 

5.1.3 Mobility Practice 
Less than half of the patients (n=352; 40.5%) received physiotherapy whilst in ICU, however, 98% of 

those who received physiotherapy were mobilised using different modalities including passive 

movements, bed mobility, sitting, standing, ambulation or active exercises. Most patients (n=253; 

73.3%) were mobilised within 48 hours of ICU admission. It is concerning that 60% of all patients 

admitted to ICU did not receive any physiotherapy and had no documented mobilisation events. The 

reason for this could be that patients in these ICUs are not automatically assessed for mobilisation by 

the physiotherapists, unlike in Australia where physiotherapists in almost 90% of their ICUs 

countrywide make this clinical decision [78, 84]. Lottering and Van Aswegen’s study on physiotherapy 

practice in South Africa also reported that their physiotherapists frequently assessed patient 

readiness for mobilisation autonomously [86]. This is an important aspect of mobility practice that 

could influence the number of patients receiving mobilisation and should be addressed through 

quality improvement programmes.   

5.1.3.1 Mobilisation Timing 

The results show that most patients were mobilised less than 48 hours after ICU admission, which is 

comparable to studies conducted in the USA, UK, and Brussels where patients received their first 

physiotherapy session between 1.5 and 2 mean days after admission [13, 87, 114]. The reason why 
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most patients in our study were mobilised within 48 hours could be explained by the presence of 

cardiac and orthopaedic protocols that guide mobility practice.  

5.1.3.2 Mobilisation Frequency 

Almost 80% of the patients mobilised received mobilisation once daily, which is different to the 

Zimbabwean patient profiling study that reported their patients receiving twice daily active-assisted 

exercises and respiratory therapy [76]. Moreover, an Australian study by Skinner and colleagues 

reported a higher frequency of patients receiving physiotherapy in the ICU compared to the wards 

[84]. Furthermore, a Belgian RCT of 21 patients showed that twice daily mobilisation plus 30 minutes 

of active/passive cycling in the intervention group facilitated the return of more patients to 

independent functional status at ICU discharge than the control group who received once daily 

mobilisation [43]. Once daily physiotherapy and mobilisation may therefore not be sufficient for 

patients in ICU to improve their physical and functional outcomes. This is another area of mobility 

practice that is amenable to improvement through quality improvement programmes.  

5.1.3.3 Physiotherapy Techniques Received in ICU 

A wide range of physiotherapy techniques were documented with manual chest physiotherapy, 

mobilisation to a chair, and active range of motion exercises most often performed in ICU. This is 

similar to studies that reported on physiotherapy/mobility practice in South African ICUs where 

mobilisation was a main focus, followed by exercise therapy and respiratory therapy, and in Australian 

ICUs where mobilisation was the most common technique used, followed by active and active-

assisted exercises, positioning, ventilator lung hyperinflation, and suctioning [78, 84, 86]. The 

Zimbabwean patient profiling study reported mostly active-assisted exercises and respiratory therapy 

being performed [76]. Two Brazilian studies reported passive and bed exercises for mechanically 

ventilated patients [25, 91], while one of these studies also reported the presence of a mobility 

protocol to be associated with a 3-fold chance of patients receiving mobilisation [91]. 

As presented in the literature review, several studies have shown the numerous benefits of EM, and 

translation of this into practice seems to have been implemented in the two Windhoek ICUs.  

Since there is currently no standard practice for mobility, variation in practice exists [55, 78, 111, 122, 

123], which is dependent on many factors, including country, condition, or level of expertise [23]. 

More research (multi-institutional, randomised control trials with large sample sizes) is therefore 

needed regarding the timing, type, and dosage of rehabilitation and mobilisation. Standard practice 

will decrease variability in practice and enhance generalisability of results in future studies [36, 122]. 

5.1.4 Mobilisation versus Length of Stay in ICU 
The median length of stay for patients not mobilised in ICU was 2 days (IQR 2-3), compared to 3 days 

(IQR 2-5) for those mobilised while in ICU (p < 0.0001). Other studies have suggested an association 

between early mobilisation and reduced ICU LOS [23, 125, 132], however, it is important to note that 

our study was not designed to determine the effect of early mobilisation on LOS, and association 

cannot be equated with causation. Our finding likely simply reflects that patients staying longer in ICU 

are more likely to be mobilised [25], and that post-operative cardiac patients routinely referred for 

mobilisation one day after uncomplicated surgery normally stay two to three days in ICU. This is 

comparable to a 2017 study [87] that showed a culture of strong commitment to mobilising 

appropriate cardiac patients in their unit. 

5.1.5 Mobilisation versus ICU Mortality 
Most (95%) patients survived and were discharged from ICU regardless of being mobilised or not, 

which suggests that mobility status does not influence ICU mortality. This is comparable to recent 
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systematic reviews that showed early mobilisation having no impact on mortality [57, 60], and a 

medical record review that showed no significant relationship between the timing of rehabilitation 

and mortality in patients after ventilator associated events [133]. This, however, does not negate all 

the other benefits of early mobilisation i.e. preventing ICUAW, delirium [11, 67, 81], fewer ventilation 

days and ventilator-associated events, improved muscle strength and mobility status [57, 60, 66, 67, 

107, 108, 133, 134].  

5.1.6 Adverse Events During Physiotherapy 
The small prevalence of adverse events while receiving physiotherapy (mainly blood pressure 

changes) is comparable with other studies (randomised control trials, systematic reviews, point 

prevalence, retrospective, and prospective studies) [25-27, 88, 98, 134, 135], reinforcing that early 

mobilisation of critically ill patients appears to be safe. 

5.1.7 Delirium 
None of the patients had a delirium score or assessment documented on their charts. It is concerning 

that this complication of critical care is not being monitored as it is associated with increased 

mortality, prolonged ICU and hospital LOS, poor functional outcomes, and cognitive impairment [5, 7, 

45]. It will be important for delirium monitoring and management to be addressed in quality 

improvement programmes.  

5.2 Survey 
Most survey participants underestimated the likely incidence of ICUAW. Only 15.8% (n=6) participants 

selected the correct answer. Most participants reported that patients are not automatically assessed 

for mobilisation on ICU admission, and that they rely on a doctor’s referral for commencement. About 

half of the participants reported their ICU not having mobility protocols, nor a mobility champion. 

Sedation protocols are not routinely used in the ICU, and delirium is not monitored. 

Participants indicated they would allow low levels of mobility for patients receiving mechanical 

ventilation. About half the participants indicated they would mobilise patients once and twice daily. 

The routinely used physiotherapy techniques reported are manual chest physiotherapy, bed mobility, 

and pre-gait activities. Patients with suspected ICUAW are referred for rehabilitation after hospital 

discharge. 

While most participants thought EM a priority in ICU, mechanical ventilation and increasing levels of 

respiratory support seem to limit to level of mobility deemed safe. Moreover, while most participants 

acknowledged the importance of EM, they also reported knowledge gaps and a lack of confidence in 

mobilising patients.  

The main barriers to EM (that are amenable to change) were reported under patient-, institutional-, 

and provider-related barriers, that are similar to those cited in the existing literature. 

5.2.1 Participant Demographics 
Participants comprised twenty-one nurses, five doctors, and thirteen physiotherapists. 

Most participants (42.4%) had 1-5 years of primarily adult ICU working experience, which differs from 

that of the Canadian study from which this survey was adapted. Just more than half the participants in 

that study had between 5-20 years of ICU working experience [1]. Only nurses had received ICU 

specialisation training, and the minority of participants had ICU postgraduate training. This highlights 

the need for potential postgraduate ICU training in Namibia.  
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5.2.2 Knowledge 
This study, like others, highlights knowledge gaps on ICUAW and early mobilisation as reported by 

participants [1, 93, 99, 101, 136]. Even though participants correctly indicated the broad range of EM 

benefits, a large number reported being unfamiliar with published literature on early mobilisation, 

and only the minority reported feeling sufficiently well-trained to mobilise mechanically ventilated 

patients. This could be attributed to possible lack of interest in reading and/or learning new 

information, or simply a lack of training opportunities in Namibia. This is similar to other studies that 

demonstrated limited awareness of existing literature on this subject [97, 137]. There are also several 

studies that point out that the varying levels of knowledge on EM and therefore confidence in 

mobilising critical-ill patients vary according to different clinician groups [79, 97, 98, 100], which is 

evident in our results. The incidence of ICUAW, which is >40% [35, 38] was underestimated by most 

participants in this study, which also correlates with other studies [1]. This reinforces the identified 

need for further education and skills training to improve knowledge and practice to prevent the 

development of ICUAW and detect it early enough to optimise patient outcomes and functional 

recovery [38, 116].  

5.2.3 Mobility Practice 
Assessment for Readiness of Rehabilitation 

Almost half the participants reported feeling “somewhat trained” to mobilise mechanically ventilated 

patients, and the same proportion require a doctor’s referral for initiation of mobilisation. These 

results are similar to other studies [1, 86, 97, 106], but different from most Australian ICUs where a 

blanket referral system exists. In the neighbouring country, South Africa, physiotherapists in many 

ICUs assess all patients’ readiness for mobilisation daily to make clinical decisions and implement 

rehabilitation without the need for referral [84, 86, 117]. Multidisciplinary education and training on 

EM are clearly needed in Namibia: all practitioners in ICU need to have adequate knowledge of EM to 

be able to make the clinical decisions regarding rehabilitation. This will help transform ICU culture in 

combination with the development and implementation of quality improvement programmes that 

will change the way patients are assessed for mobilisation. 

Mobility Protocols/Mobility Champion 

Approximately half (52%) of participants, reported that their ICUs have mobility protocols, and 48% 

indicated that their units have a mobility champion. This speaks to Hospital 1 that has protocols in 

place for cardiac, orthopaedic (where the majority of record review data originated), medical, and 

other surgical patients.  The presence of mobility protocols has been shown to be associated with 

increased mobility levels [91, 138], which is also shown in our record review with most patients 

mobilised within 48 hours of ICU admission).  

Sedation Practices 

Sedation protocols are not standardised, and according to participants, are only sometimes used in 

Namibian ICUs according to the patient’s activity level. This is similar to sedation practice in Canada 

and especially India, where both pain and delirium are not routinely monitored, and benzodiazepines 

are still primarily being used in ICU instead of the analgesia-first approach [1, 81]. This is an area of 

concern, as delirium monitoring is an important aspect of patient care that will influence a patient’s 

ability to actively participate in activity. [90, 97, 98, 100, 120]. Minimal sedation allows patients to 

mobilise when appropriate [11, 65, 96], and therefore, sedation protocols that include sedation 

vacations need to be implemented in ICU. These vacations will give patients requiring sedation an 

opportunity to actively participate in mobilisation activities [46, 47, 65]. 
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Physiotherapy Techniques Performed, Duration, Frequency, and Intensity of Mobilisation  

 
Traditionally, physiotherapy in ICU is focused on manual chest physiotherapy, which was still the case 

in Zimbabwe, according to a prospective record review published in 2015 [76]. In our survey, manual 

chest physiotherapy, bed mobility, pre-gait activities, and strengthening exercises, similar to the 

record review findings, are the most used techniques in Windhoek ICUs. Our findings are similar to 

South African (neighbouring country) physiotherapy practice where physiotherapists employ a variety 

of techniques i.e. respiratory therapy, exercise therapy and mobilisation in ICU [86]. This similarity in 

practice may be related to the fact that the majority (n=11; 84,6%) of physiotherapy participants in 

this study trained at South African Universities, and therefore likely had received similar training and 

developed a similar culture of practice.  

Fewer than 50% of physiotherapy participants reported that they would mobilise their ICU patients 
twice daily, which is not consistent with the Zimbabwean and Australian studies mentioned previously 
where patients received physiotherapy-facilitated mobilisation twice daily, and more frequently in ICU 
than the wards [76, 84].  

 
Patients are mobilised by a team that includes physiotherapists, nurses, and porters. There is very 

little reported family involvement with patient mobilisation, which could be addressed through 

quality improvement programmes. A 2017 study reported family engagement and empowerment to 

be important in improving the perceived quality of care, as well as patient and family satisfaction. 

However, a change in mindset of healthcare professionals to adopt patient- and family-centred care 

was needed [139]. This may explain the low family involvement in patient mobilisation. 

Physiotherapy sessions were reported to last approximately 16-30 minutes. Progressive rehabilitation 

would be employed as the patient improves, which is consistent with other studies recommending 

progressive early mobility, emphasising its role in reducing ICU length of stay and improving 

functional outcomes at discharge from ICU [4, 23, 70, 140]. 

Another point to note from the 2016 South African study by Lottering and Van Aswegen is that 

physiotherapists are also involved in training of other physiotherapists to ensure ICU practice is safe 

[86]. In Namibia, the Health Professions Council accredits physiotherapy practices (amongst other 

disciplines) to provide training of newly qualified physiotherapists, who are called interns, and to 

provide continual professional development activities. The physiotherapy practice at Hospital 1 holds 

both these accreditations, to ensure that physiotherapy treatment is safely and effectively performed. 

This also explains why this practice possesses written protocols for physiotherapy treatment both in 

and out of hospital. 

Participants in our survey indicate that a designated physiotherapist is readily available for full 

assessment and treatment during normal weekday hours, as well as after-hours and on weekends. 

This, however, is self-reported practice that included responses from nurses and doctors who did not 

necessarily have adequate knowledge whether the physiotherapist was designated exclusively to the 

ICU, or whether they treated patients in the wards as well. Actual practice may not reflect this. 

Ensuring that the ICUs have a designated physiotherapist, who could also serve as a mobility 

champion to improve the frequency of patient mobility, should be included in quality improvement 

programmes.  

Long-term Rehabilitation After ICU Discharge 

Participants in our study indicated that patients with suspected ICUAW after hospital discharge are 

referred for long-term rehabilitation to physiotherapists, occupational therapists, and step-down 
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facilities. This practice correlates with a 2016 American study where physiotherapists and 

occupational therapists developed home exercise programmes to guide the patients’ families in 

assisting with rehabilitation after hospital discharge [141]. Conversely, a 2019 Canadian survey of 

three hospitals reported that most patients were not referred at all for long-term rehabilitation after 

ICU discharge [97].   

 

5.2.4 Attitudes and Perceptions of Nurses, Doctors and Physiotherapists to EM in ICU 
Attitudes and Perceptions 

From the survey findings, it appears that the importance of mobilisation is recognised but not always 

implemented in practice. The reason behind this could be the self-perceived lack of knowledge and 

skills to safely and effectively mobilise patients, as reported in the Canadian study by Koo and 

colleagues from which this survey was adapted [1]. This report is similar to a variety of recent studies 

conducted in high-income countries i.e., Australia, Canada, USA, and UK, that include observational 

studies in the form of questionnaires and interviews, and a quality improvement programme, where 

up to 49% of participants did not perceive EM as top priority [83, 97-100, 109]. 

Perceived Contra-indications/Precautions to ICU Mobility Practice 

The survey results suggest that participants were generally conservative in the level of activity they 

would allow, especially in patients on ventilatory support. When the level of cardiovascular support to 

patients is decreased, participants would mobilise patients with substantial caution. Even patients 

following head injuries without raised intracranial pressure, and those with subacute myocardial 

infarctions, deep vein thrombosis, coagulopathy (excessive bleeding), thrombocytopaenia (low 

platelet count), obesity, and frailty would only be mobilised with caution. This is unlike what was 

reported by Koo and colleagues where participants would not restrict activity for patients with the 

above-mentioned conditions [1]. Other studies explain that passive and active range of motion 

exercises do not increase intracranial pressure and could therefore be implemented in patients with 

brain injury [68, 116, 117]. Mechanical ventilation via an ETT or tracheostomy and other respiratory 

support aspects seem to limit the level of activity deemed safe by participants. However, the 

description of the scenarios given in the survey may not have provided sufficient information to make 

a clear clinical decision.  

Most participants were unsure which activities were appropriate for patients receiving extracorporeal 

membrane oxygenation. This likely because of the self-reported knowledge gaps and the 

unavailability of ECMO in Namibian ICUs. Two studies, which included a systematic review and a 

quality improvement programme showed that it is safe and feasible to start early activity with these 

patients, guided by protocols to ensure safety, and that it is acceptable even to mobilise such complex 

patients out of bed for ambulation [62, 140]. If ECMO is implemented in Namibia, there would need 

to be a specific training programme for physiotherapists working in these areas, to ensure safe and 

effective management. 

5.2.5 Barriers to Early Mobilisation in ICU 
The perceived barriers to EM by our participants are similar to those cited by clinicians worldwide in 

many studies that include common institutional, patient, and provider-related barriers.  

Institutional Barriers 

Requiring a doctor’s referral for mobilisation and routine bed rest orders on admission to ICU in our 

study is unlike mobility practice in the UK, Australia, and South Africa, where all patients are assessed 
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for mobilisation within 24 hours of admission [114], and where the physiotherapists decide when 

patients should start exercise [78, 84, 86]. The absence of mobilisation protocols and an ICU mobility 

champion/leader are other reported institutional barriers to EM consistent with international studies 

[1, 20, 53, 101]. Bakhru and colleagues’ international survey on organisational characteristics affecting 

EM practice showed that the presence of a dedicated physiotherapist in ICU is associated with EM 

practice [85]. The modifiable barriers mentioned here can all be addressed through the design and 

implementation of quality improvement programmes. 

Patient Level Barriers 

Like other studies, we found medical instability, excessive sedation, and endotracheal intubation 

(though the presence of an ETT is not a contra-indication to EM) to be considered the biggest patient 

level barriers to EM [1, 4, 13, 34, 53, 88, 90, 92, 94, 98, 100] . Education and training on safe 

parameters for mobilising patients, and indications/contraindications for mobilisation [17, 119], 

would better inform clinicians on these aspects of care. 

Provider Level Barriers 

In this study, it is perceived that nurses contribute the most to barriers of early mobility i.e., 

inadequate training to facilitate EM, safety concerns, lack of communication amongst nurses about 

rehabilitation at shift change, limited staffing, and that EM is perceived as low priority. These barriers 

seem to be universal and have been reported in many international studies [1, 4, 13, 53, 83, 92, 93, 

95, 97, 99-101, 111]. Education on the benefits of EM and skills training of nurses on mobilisation of 

critically ill patients may better equip them to provide EM and to help change their perceptions and 

priorities. 

Physiotherapists were perceived to contribute the least to provider level barriers. This may be 

attributed to the various levels of knowledge in clinician groups, and hence variation in the level of 

mobility allowed among clinician groups [79, 97, 98, 100]. Physiotherapists also mobilise patients to 

much higher levels than nurses do [79, 82, 88], most likely because physiotherapists are trained more 

in depth in mobilisation and rehabilitation than nurses are. 

All three clinician groups contribute to conflicting perceptions of patient suitability for early 

mobilisation. This is likely also due to varying levels of knowledge amongst different clinician groups 

which is something that can be addressed through quality improvement programmes and the 

presence of standardised protocols. 

Most of the doctor participants did not perceive many of the provider level barriers as being 

important. This could be that because their scope of practice differs to that of nurses and 

physiotherapists, or because they have a different understanding of the challenges associated with 

mobility and focus on other barriers/aspects of care instead. It is therefore important to educate the 

MDT on all the aspects related to early mobilisation of patients, which can be done through quality 

improvement programmes. 
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5.3 Study Limitations and Future Research 
The record review included the following limitations:  

The retrospective design of the record review constitutes a limitation of this study, considering that 

the data collected was reliant on adequate documentation and there was no standardisation in this 

regard. Charts of patients with missing information had to be excluded from analysis. Future audits 

should be of a prospective nature, as prospective studies can have a more focused approach i.e., 

these studies are able to plan what data to collect and how to obtain the information; the recording 

of information on charts can be standardised, that will enable the abstraction of systematically 

standardised information. A prospective audit would also be able to demonstrate causal relationships, 

while the retrospective record review can only establish association.  

A pilot feasibility project was conducted instead of a formal pilot study. No data from the project was 

analysed, and there was no formal validation of the research instruments. Furthermore, the pilot 

study was conducted in neighbouring South Africa, where the style of documentation and service 

delivery are different. Future studies would need to include a pilot study in the same country/setting 

as the main study, so that research instruments can be properly validated, and so that the consenting 

hospitals can be familiarised and sensitised to the study. 

The source of the patient charts for the record review was mainly from one private hospital in 

Windhoek, which creates substantial bias. This resulted when one of the consenting hospitals stopped 

supplying charts for the record review. The results of the review therefore cannot be generalised to 

the entire Namibia and are limited to this study population. Conducting a pilot study, as stated above, 

in the same country/setting as the main study would help familiarise and sensitise consenting 

institutions to the research, that will minimise the risk of a consenting institution from withdrawing 

from the study. Further research that successfully includes other institutions, including public hospital 

ICUs, would serve to widen the generalisability of results to be more representative of the Namibian 

ICU patient profile.  

The mode of ventilation on the day of admission was recorded, while changes in ventilation settings 

and ventilation status throughout the patients’ stay in ICU were not. It was not explicitly stated on the 

data abstraction form which day in ICU should be recorded, and this should be clearly stated in future 

studies, especially if there are more than one data abstractor. Future studies should also record the 

progression/change in patients' ventilation status during their stay in ICU. 

Documentation of patients mobilised by members of the MDT, other than physiotherapists or 

mobilising independently were not reported on. Future studies need to account for a larger range of 

mobility practice. 

The following limitations are evident in the survey: 

The survey population was very small with a low overall response rate (24.1%). The response rate of 

physiotherapists was even lower (10.2%). These small numbers are not representative of the intended 

study population, and our lack of confidence in this representation is confirmed by the high margin of 

error (16%). Future studies with larger sample sizes are recommended. It is, however, unclear how 

many physiotherapists have experience working in ICUs exclusively, as this is a highly specialised area 

of practice. Future surveys should include a question asking if participants work exclusively in ICU, the 

wards, or both. 
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We did not ask the participants to indicate whether they work in the public or private sector, or both. 

Service delivery and processes are different in the public and private sectors, and it will therefore be 

important to include this question in future studies, especially if the public sector is to be included.  

The clinical information given in the case scenarios may not have been sufficiently detailed, which 

may have influenced the answers selected by participants. Because this was quite a lengthy survey, 

participants may have also become fatigued, resulting in response bias in the form of inaccurate 

responses. Future surveys would need to be adequately detailed, whilst remaining as succinct as 

possible. 

The Ministry of Health and Social Services did not grant permission to include public hospitals in the 

study, therefore public institutions could not be included, making the results based on private 

institutions alone. Further attempts to include the public health sector in future research should be 

made that will provide a true representation of the Namibian ICU patient profile and mobility practice 

in critical care. 

5.4 Clinical Implications 
The body of evidence in this area of research is growing internationally. This study, however, is the 

first to be conducted in Namibia. The results of this study are two-fold: in the record review we found 

that most of the patients that received physiotherapy were mobilised within 48 hours of ICU 

admission; and in the survey we found that clinicians are generally overly conservative in their 

approach to mobilisation of patients in critical care. Patients received mobilisation once daily 

according to the record review, and in the survey, physiotherapists reported they would mobilise 

patients once to twice daily. Furthermore, documentation of delirium monitoring and management 

could not be found. It will be important for delirium monitoring and management to be included as 

part of routine care in ICU.  

There is a mismatch between knowledge on the various aspects of EM and the implementation 

thereof. This can be addressed by the development and implementation of quality improvement 

programmes that will serve to bridge this gap, and ultimately educate and equip clinicians with 

adequate knowledge and skills to provide patients with safe, evidence-based care that will improve 

their functional status and quality of life.  

The Namibian public healthcare sector crisis (lack of physiotherapy and specialist services) mentioned 

in Chapter 1, severely affects access to healthcare services for those that cannot afford private 

healthcare. Without any physiotherapists to work at the public health facilities, patients in ICU and 

the wards may not receive any rehabilitation or mobilisation at all, and this would require urgent 

attention. Research that only includes one or two private facilities is not a true reflection of what is 

happening in Namibia as a whole. As mentioned in the limitations, service delivery and process vary in 

the public and private sectors, that will need to be explored so that recommendations for 

improvement can be made, and so that solutions for access to various services not available in the 

public sector can be proposed and implemented. A public-private partnership desperately needs to 

be established, with inclusion of public hospitals in future research and quality improvement 

programmes, so that the ailing public hospitals in Windhoek can receive much-needed assistance in 

the management of their patients.    
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Chapter 6 Summary and Conclusion 
The aims and objectives of this study were to describe: the profile of patients admitted to ICUs in 

Windhoek; mobility practices of physiotherapists working in Windhoek ICUs; and nurse, doctor, and 

physiotherapist attitudes and perceptions on EM of critically ill patients in Namibian ICUs. 

The record review results were mostly from one hospital, which is also the student researcher’s place 

of employment, which may have introduced substantial selection bias. The record review results may 

therefore not be a true reflection of the broader practice in Namibia. Nonetheless, the records 

suggest there was very good compliance with EM, as most patients were mobilised within 48 hours of 

admission to ICU. Patients were mostly male and were a mean age of 56 years. Most admissions were 

for cardiac-related management. ICU LOS was an average 3.41 days, and average duration of 

mechanical ventilation was less than one day. Patients received once daily physiotherapy, and a 

variety of respiratory and rehabilitation techniques were used during treatment. The adverse event 

rate during physiotherapy was low, as well as the overall mortality rate. Delirium is not being 

monitored or managed. Moreover, illness severity, which is linked to mortality [103], is not recorded 

on admission. It will therefore be important to include this on admission, using the APACHE II score.  

The survey results included participants from both consenting hospitals and other institutions, which 

is a better representation of practice than that reported in the record review. It suggests that 

although participants recognise the importance of early mobilisation, they do not always implement 

it. Moreover, participants reported self-perceived knowledge gaps on the early mobilisation literature 

and a lack of confidence in providing mobilisation to patients. The incidence of ICUAW was 

underestimated by many participants, which support the self-perceived knowledge gaps. Many 

barriers to EM were identified, most of which are amenable to change.  

Although there seem to be mobility protocols in place, those for delirium and sedation management 

appear to be absent. It is crucial that protocols for delirium and sedation management be included in 

the patients’ daily care routine, which will influence the patient’s ability to participate in their 

mobilisation activities and affect their physical outcomes [107]. Referral from a doctor is required for 

initial mobilisation of patients. Participants reported that they see patients once to twice daily in ICU 

and employ a variety of respiratory and rehabilitation techniques that are progressed as the patient 

improves. Patients are referred to physiotherapists and step-down facilities for long-term 

rehabilitation after hospital discharge. However, participants seem to limit the level of activity 

deemed safe for patients receiving mechanical ventilation via an ETT or tracheostomy. Moreover, the 

patients are mobilised by a team that includes a physiotherapist, nurse, and a porter without much 

family engagement. The implementation of quality improvement programmes, that include both 

private and public institutions, would serve to bridge the gap between knowledge and 

implementation of EM, address mobility practice and delirium and sedation management. 

This study was the first of its kind in Namibia. However, future prospective studies should include 

larger sample sizes and should include all ICUs from both the private and public sectors to increase 

the generalisability of results. Survey studies need to be adequately detailed, whilst remaining 

succinct to minimise the possibility of participant fatigue. Future mobility practice studies need to 

account for a larger range of mobility practice, and researchers involved in data collection/analysis 

would ideally need to be blinded. 
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6.1 Recommendations for Research and Practice 

The record review was performed retrospectively, while the survey was conducted at one point in 

time (cross-sectional). The mismatch observed between actual practice and self-reported practice 

could be attributed to the fact that mobility practice may have changed from the selected year for the 

record review (2016) to the year that the survey was conducted (2018). We recommend that a point 

prevalence study be conducted in all private and public ICUs, where a prospective record review and 

survey can be conducted simultaneously, to eliminate the possibility of discrepancy in observed 

practice.  

Many perceived barriers to early mobility practice that are amenable to change were identified in this 

study. Moreover, the study showed that patients in ICU receive physiotherapy once daily, and that 

mobilisation is delivered by a team that includes little family engagement. Another important point is 

that delirium is not being assessed and monitored, and sedation protocols are seldom followed, both 

of which influence the patient’s ability to participate in their rehabilitation/mobilisation [107]. Illness 

severity, that is associated with mortality and ICU LOS, and may influence the likelihood of 

rehabilitation/mobilisation [65, 72], is also not assessed on admission. However, the use of a variety 

of physiotherapy techniques and progressive rehabilitation/mobilisation have been reported. It is 

suggested that a quality improvement programme be implemented at the participating hospital to 

target these problem areas in mobility practice, using the Plan-Do-Study-Act framework. This 

framework can also be used by other hospitals in Namibia to design and implement their own quality 

improvement programmes. 

Plan 

Identification of Areas Needing Improvement 

The perceived barriers to early mobilisation identified that are amenable to change include: 

➢ Requiring a referral (written or verbal) for initial mobilisation 

➢ Lack of written protocols or guidelines 

➢ Routine bedrest orders on admission 

➢ No mobility champion in the ICU 

➢ Oversedation of patients 

➢ Conflicting perceptions regarding suitability for early mobilisation 

➢ Safety concerns 

➢ Not recognising when commencement of mobilisation is appropriate 

➢ Inadequate knowledge, training, and skills on early mobilisation 

➢ Limited staffing 

Once daily physiotherapy in ICU may not be enough for some patients, and the inclusion of family 

engagement in the patient’s rehabilitation are recommended. Moreover, the absence of delirium 

monitoring and the seldom use of standardised sedation protocols also need to be addressed. The 

absence of illness severity scoring on admission, that is associated with mortality and ICU LOS, and the 

likelihood of rehabilitation/mobilisation, is also an important aspect that needs to be included. 
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Proposed Interventions to Address the Areas Needing Improvement 

It is recommended that a multidisciplinary mobilisation team consisting of clinicians from 

physiotherapy, occupational therapy, nursing, and medicine be established, led by a mobility 

champion. The mobility champion may be from any discipline. Buy-in from stakeholders i.e., doctors 

working in ICU and hospital management relating to automatic assessment of ICU patients for 

commencement of early mobilisation is crucial in the success of the QIP. This is where the mobility 

champion should advocate for and rally support from the doctors and hospital management to 

abolish the reliance on referrals for physiotherapy/mobilisation. 

It is recommended that the mobilisation team design a standardised mobility protocol for 

mechanically ventilated and non-ventilated patients. Any existing mobility protocols may need to be 

revised.  

On admission to ICU, it is recommended that the nurse responsible for the patient assess illness 

severity using the APACHE II score that will give a prognosis of ICU outcomes and influence the 

likelihood of rehabilitation/mobilisation, if at all. We recommend that the mobility champion put 

systems in place to ensure that all patients admitted to ICU are assessed within 48 hours to determine 

readiness for mobilisation. This will enable physiotherapy/mobilisation to commence at the earliest 

time possible.  

It is recommended that the mobility champion improve and expand on their own knowledge of early 

mobilisation and educate the multidisciplinary team on its various aspects through information 

sessions, workshops, presentations, staff newsletters, and reports on the latest EM literature. The 

establishment of ICU MDT ward rounds may also serve as a platform for the promotion of EM. 

Members of the MDT may be invited to weekly physiotherapy staff meetings where the progress and 

treatment plans of patients are discussed.  

For targeted improvement in mobility practice, the ACBDEF bundle of care, with emphasis on the “E”, 

can be used to co-ordinate patient care in ICU and to improve their functional outcomes, that include 

[51]: 

➢ Assessment, prevention, and management of pain (the Behavioural Pain Scale or Critical Care 

Pain Observation Tool can be used to assess pain) 

➢ Both spontaneous awakening trials (SATs) and spontaneous breathing trials (SBTs) can be 

utilised 

➢ Choice of analgesia and sedation (analgesia-first medication, use of non-benzodiazepines is 

encouraged) 

➢ Delirium monitoring and management (CAM-ICU and the ICDSC are the best recommended 

delirium screening tools) 

➢ Early mobility and exercise (the only known non-pharmacological intervention to reduce the 

duration of delirium) 

➢ Family engagement (family participation in the patient’s care i.e., getting a patient history; 

providing feedback on patient progress to the family; education to the family; active 

participation in mobilisation activities)   

The other elements in this bundle may also be addressed as part of the quality improvement project.  
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Do 

This will involve the implementation and testing of the above-proposed interventions. It is 

recommended that an improved version of the record review and survey used in this study be 

conducted at 6 months and 1 year after implementation of the QIP. 

Study  

Review the Results 

The record review and survey results should be compared to the baseline data to determine if a 

change in the perceived barriers to early mobilisation, and if a change in mobility and sedation 

practice occurred. Whether the monitoring and management of delirium has been incorporated into 

practice should also be reviewed. 

Act 

If the desired change in perception of early mobilisation barriers, mobility and sedation practice has 

occurred, we recommend that the above-proposed interventions continue, with the mobility and 

sedation protocols, and delirium monitoring and management tools added to the patients’ daily care 

routine. It is also recommended that the APACHE II score to assess illness severity be added to the ICU 

admission forms. 

Successful implementation of the above-suggested quality improvement programme will direct 

mobility practice in ICU at the participating hospitals, as well as other hospitals (private or public) if 

they implement it too.  
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