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Abstract 

Malnutrition is a significant problem in the hospital setting, contributing to adverse outcomes 

for patients, such as increased risks of complications and death, and also for the health care 

system, through increased hospital costs and length of stay. Malnutrition is also an identified 

risk factor for pressure injury. Nutritional intervention for pressure injury prevention is 

therefore an important consideration in the hospital setting, to avoid substantial costs and 

patient burden associated with pressure injury. 

Adopting a suitable framework for intervention planning in the clinical setting may improve 

the likelihood of its success. Public health nutrition, whilst having a different focus to clinical 

dietetics, may give new insight into nutrition intervention planning in the hospital setting. 

Public health nutrition focuses on the prevention of nutrition related health conditions by 

addressing upstream determinants of the problem at a broader population level. In contrast, 

clinical dietetics traditionally focuses on the treatment of established nutrition related 

conditions by providing individualised dietetic care. However, there is an increasing focus on 

preventative care in hospitals, particularly in relation to pressure injury prevention. Given a 

considerable proportion of pressure injuries in hospitals may be attributable to malnutrition, 

adopting a public health nutrition framework for intervention planning may be suitable in the 

clinical setting. That is, applying a nutrition intervention at a broader hospital population 

level, to address upstream determinants of pressure injury (i.e. malnutrition) in order for its 

prevention. This thesis therefore explores the utility of a public health nutrition framework, 

the bi-cycle model (Hughes and Margetts 2011), for intervention planning and delivery in the 

clinical setting.  

The bi-cycle model consists of three phases: intelligence, action and evaluation. The 

intelligence phase focuses on gathering important information, or intelligence, about the 
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problem, its determinants, the target population, and previous interventions. The intelligence 

phase should inform the action phase, which relates to the planning and implementation of 

the nutrition intervention. The evaluation phase aims to provide information on the 

intervention methods, its effectiveness and sustainability, and its economic impact, to allow 

reflective practice and improve future interventions. Within the scope of this thesis, the first 

two phases were addressed by conducting a literature review and an observational study 

(intelligence phase), and planning and implementing a pilot nutrition intervention (action 

phase). 

The intelligence phase of this research consisted of a literature review and a mixed methods 

observational study (Study 1). The literature review provided important information on the 

problems (pressure injury and malnutrition), their determinants, and previous interventions 

used to prevent them. The purpose of Study 1 was to gain important information specific to 

the target population (i.e. patients at risk of pressure injury) by addressing gaps in existing 

literature. 

Study 1 described nutrition care practices and nutritional intakes of 241 hospitalised patients 

at risk of pressure injury (i.e. with reduced mobility), in four wards at two hospitals, and 

identified predictors of eating inadequately. The study found that nutrition screening rates 

and documentation of nutritional parameters in these patients was suboptimal. It also found 

that patients at risk of pressure injury often ate inadequately to meet their estimated energy 

and protein requirements. Patients located on the renal ward were more likely to be eating 

inadequately (i.e. meeting <75% of their estimated requirements), whilst patients who 

consumed any amount of oral nutrition support on the study day were more likely to meet 

≥75% of their estimated requirements. Predictors of being referred to a dietitian included 

having a longer length of stay and being observed as underweight. 
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In Study 1, a subset of 20 patients was interviewed in order to explore their knowledge 

around nutrition for pressure injury prevention and their perceptions of dietitians. Patients 

expressed varying levels of knowledge around the role of nutrition in pressure injury 

prevention, which was reflected in five categories: (a) recognising the role of diet in pressure 

injury prevention; (b) promoting skin health with good nutrition; (c) understanding the 

relationship between nutrition and health; (d) lacking insight into the role of nutrition in 

pressure injury prevention; and (e) acknowledging other risk factors for pressure injury. 

There was also a lack of understanding around the role and importance of dietitians in the 

hospital setting, expressed in two categories: (a) receptive of dietitian input; and (b) 

displaying ambivalence towards dietitians’ advice.  

The intelligence gathered in the literature review and Study 1 informed the action phase 

(Study 2); the planning and implementation of a pilot randomised control trial nutrition 

intervention for pressure injury prevention. From the intelligence phase, it was found that the 

nutritional intakes of patients at risk of pressure injury were often inadequate and required 

improvement. Study 1 demonstrated that patients at risk of pressure injury had varied 

knowledge around nutrition for pressure injury prevention, and limited understandings of the 

role and importance of dietitians in their hospital care. The literature review showed patient 

participation in their nutrition care may be an effective way to improve patients’ energy and 

protein intakes in hospital. Therefore, patient education and patient participation were the 

core components of the pilot intervention.  

Study 2, the pilot intervention, included 80 patients (41 control, 39 intervention) at risk of 

pressure injury through reduced mobility, and aimed to test the feasibility of undertaking a 

larger trial to improve nutritional intakes. Intervention patients received education on the role 

of nutrition for pressure injury prevention, and participated in their nutrition care by keeping 
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their own food record and engaging in guided nutritional goal setting. Oral nutrition support 

was only used if clinically indicated, and ultimately patients decided on the method of 

providing additional nutrition if required (i.e. oral nutrition supplements, high energy/high 

protein foods or foods brought from outside the hospital). The intervention was considered 

feasible, as it met feasibility criteria around recruitment, retention and intervention delivery. 

Despite the small sample size of the pilot study, the intervention group met significantly more 

of their estimated energy requirements over the duration of the three day study period 

(65.2±29.5% on study day one, 82.7±29.9% on study day three, p<0.05) compared to the 

control group (72.4±36.2% on study day one, 73.8±32.0% on study day three, p>0.05). 

Overall, patients perceived the intervention to be easy to participate in and felt it encouraged 

and motivated them to eat more whilst in hospital.  

Overall, this body of research has significantly contributed to existing knowledge around 

nutrition for pressure injury prevention. Upstream factors affecting the nutritional status of 

patients at risk of pressure injury, such as oral intake and nutrition care practices have 

potential for improvement in the hospital setting. Also, the knowledge and perceptions of 

these patients around nutrition for pressure injury prevention and the role of dietitians in their 

hospital care should be targeted in order to increase their participation in preventative 

initiatives. A feasible nutrition intervention incorporating these concepts was developed and 

piloted in the hospital setting, which appeared to be effective in improving patients’ 

nutritional intakes, and was well received by patients. As such, the results of this 

programmatic body of research indicate that the use of a public health nutrition framework, 

the bi-cycle model, was able to be applied for intervention planning in the clinical setting. 

The lessons learned from this approach may therefore influence how other clinical problems 

are addressed in the future.   
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CHAPTER 1  INTRODUCTION 

1.1  Background  

Pressure injuries (PI) are common and costly problems in the hospital setting. There are a 

number of risk factors for PI, including extrinsic physical factors such as pressure, moisture, 

shear and friction, which have received much attention in pressure injury prevention (PIP) 

initiatives (Allman 1989, Crowe and Brockbank 2009, Lahmann, Tannen et al. 2011). There 

are also a number of intrinsic risk factors such as immobility, incontinence, functional 

dependence, age and certain disease states, which only offer some potential for intervention 

(Bergstrom and Braden 1992, Allman, Goode et al. 1995, Bourdel-Marchasson, Barateau et 

al. 2000, Houwing, Rozendaal et al. 2003, Grey, Enoch et al. 2006, Crowe and Brockbank 

2009). Malnutrition, however, is an intrinsic risk factor for PI that has great potential to be 

improved by interventions aimed at PIP (Stratton, Ek et al. 2005, Crowe and Brockbank 

2009). 

There is a strong association between malnutrition and PI (Pinchcofskydevin and Kaminski 

1986, Berlowitz and Wilking 1989, Thomas, Verdery et al. 1991, Bergstrom and Braden 

1992, Mathus-Vliegen 2001, Thomas 2001, Langer, Schloemer et al. 2003, Shahin, Meijers et 

al. 2010). Malnutrition doubles the risk of having a PI in Australian public hospitals and is an 

independent risk factor for PI development (Banks, Bauer et al. 2010). Mechanisms by which 

malnutrition increases PI risk may include the effects of nutrition on body composition, skin 

and tissue integrity, and mobility. Low body weight (often seen in malnourished patients) 

may be associated with PI due to an increase in bony prominences and less fat tissue to 

evenly distribute pressure (Stratton, Ek et al. 2005). Malnutrition may also result in impaired 

skin integrity and resistance to pressure due to decreased nutrient availability for tissue 

maintenance and repair (Stratton, Green et al. 2003). Malnutrition is known to negatively 
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affect muscle mass and function, and is associated with decreased mobility, which is an 

independent risk factor for PI (Allman 1997, Stratton, Green et al. 2003, Vivanti, Ward et al. 

2011). The role of malnutrition in inflammation, infection and hydration may also be 

important to consider in the development of PI (Stratton, Green et al. 2003, Stratton, Ek et al. 

2005). 

A main contributor to malnutrition in hospitals is inadequate dietary intake (Stratton, Green et 

al. 2003). There are a number of factors that contribute to poor food intakes in the clinical 

setting, including patient related, service related, and care delivery related factors. Improving 

the nutritional intakes of hospitalised patients is likely to reduce the risk of PI through 

potential improvements in body composition, skin and tissue integrity and mobility (Stratton, 

Green et al. 2003, Stratton, Ek et al. 2005). Ways in which patients’ nutritional intakes may 

be improved include enteral tube feeding, oral nutrition support (ONS), fortified food items, 

patient education and counselling and active patient involvement in their nutrition care 

(Baldwin and Parsons 2004, Pedersen 2005, Stratton, Ek et al. 2005, Baldwin and Weekes 

2008).  

Despite the growing evidence around malnutrition in PI development (Banks, Bauer et al. 

2010) and the effectiveness of nutrition support in PIP (Stratton, Ek et al. 2005), to our 

knowledge no hospitals routinely apply nutrition interventions to all patients at risk of PI. 

This may be due to the perceived high cost of prescribing nutrition support to all at risk 

patients or the lack of an established intervention that can be effectively used for all at risk 

patients and incorporated into the hospital setting in an effective and sustainable manner.  

Such an intervention has the potential to improve patients’ nutritional status and hence reduce 

their risk of PI across a broad range of clinical populations. Adapting a suitable framework to 

guide researchers in intervention planning may help to achieve a successful intervention. This 
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thesis was therefore designed to explore the utility of a Public Health Nutrition (PHN) 

framework to address a significant clinical nutrition issue that is PI prevention via nutrition 

intervention in the hospital setting. Adapting a PHN framework to clinical dietetics is a novel 

strategy to address an ongoing problem that is poor nutrition in hospitalised patients, in order 

to prevent associated negative outcomes such as PI. 

1.2  Research aims 

This research had two aims: 

1. Understand the nutritional intakes of patients at risk of pressure injury (i.e. with 

reduced mobility) in the hospital setting, factors affecting these intakes, and the 

patient’s role in pressure injury prevention; and  

2. Develop a nutrition intervention for pressure injury prevention in at risk patients and 

evaluate its feasibility, effectiveness and acceptability to patients in the hospital 

setting.   

In order to achieve these aims, a review of the literature and an observational study were 

undertaken, followed by testing a pilot nutrition intervention using a randomised control trial 

(RCT). By addressing these aims, it was also possible to review the utility of the established 

public health nutrition framework on a clinical-based population. 

1.3 Significance of the study 

This study is significant because it addresses the problems of malnutrition and PI in hospitals. 

Malnutrition is a common and costly problem in the clinical setting, affecting as many as 20 

– 50% of hospitalised patients worldwide (Corish and Kennedy 2001). Malnutrition 

negatively impacts on every level of bodily function, causing impairments at cellular, 
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physical and psychological levels (Allison 2000). It is therefore associated with a wide range 

of complications, including impaired immunity, delayed recovery and healing, loss of muscle 

mass and function, adverse psychological outcomes and poorer quality of life (Keys, Brožek 

et al. 1950, Scrimshaw and SanGiovanni 1997, Allison 2000, Stratton, Hackston et al. 2004, 

Holmes 2007, Kubrak and Jensen 2007, Gout, Barker et al. 2009, Ferguson, Banks et al. 

2010). These complications may result in severe outcomes for patients, and consequently the 

health care system. Malnutrition may increase hospital length of stay (LOS) by up to an 

average of 13 days (Reilly, Hull et al. 1988, Braunschweig, Gomez et al. 2000, Middleton, 

Nazarenko et al. 2001). Furthermore, hospital costs in malnourished patients may be 

increased by up to 309% (Correia and Waitzberg 2003). This study may help to prevent or 

correct malnutrition in hospitalised patients at risk of PI by establishing an effective nutrition 

intervention aimed at improving patients’ nutritional intakes. 

This study is also significant due to the potential benefit improved nutritional intakes may 

have on the costs associated with PI. PI places a large burden on both the patient and the 

health care system. At the patient level, PI results in numerous medical complications, 

including increased risk of infection, prolonged healing times, longer LOS and increased risk 

of mortality (Allman, Laprade et al. 1986, Allman 1989, Allman 1995, Allman 1997, 

Stratton, Green et al. 2003, Grey, Enoch et al. 2006). Social and emotional problems arising 

from PI include pain, discomfort, decreased mobility and independence, wound exudates and 

odour, social isolation and poor body image (Fox 2002, Crowe and Brockbank 2009). PI 

affects the health care system, resulting in increased hospital costs and LOS. In a tertiary care 

hospital setting in Australia, median LOS was 4.3 days longer in patients with PI compared to 

patients without PI (Graves, Birrell et al. 2005). This is similar to other hospital studies 

worldwide (Allman, Goode et al. 1999, Hengstermann, Fischer et al. 2007). Increased LOS 

results in increased hospital costs, and an economic evaluation has estimated that AU$285 
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million per year of opportunity cost (measured in bed days) was lost due to PI in Australian 

public hospitals in 2001-02 (Graves, Birrell et al. 2005). A recent study estimated the total 

costs of PI in Australian public and private hospitals in 2010-11 to be US$1.64 billion 

(±US$1.05 billion) (Graves and Zheng 2014). 

Whilst the costs for treating a PI are clearly significant, the economic viability of preventative 

interventions must account for the input costs of the early intervention. Indeed, an Australian 

study using an economic model based on findings from Stratton et al. (2005) predicted that 

the implementation of an intensive nutrition support prevention strategy in Queensland public 

hospitals in 2002 – 2003 would have resulted in cost savings of around AU$5.4 million and 

the avoidance of 3000 cases of PI (Banks, Graves et al. 2013). Clearly there are large cost 

savings to be made if a feasible and sustainable nutrition intervention for PIP is developed. 

Lastly, this study is significant because it uses a PHN framework to address a clinical issue, 

that is, PI related to malnutrition in hospitals. To date, PHN and clinical dietetics have used 

distinctly different theoretical approaches; PHN focusing on upstream prevention of 

determinants of nutrition related health problems at a broad population level, and clinical 

dietetics focusing on individualised treatment of established nutrition related conditions. This 

research adapted a PHN framework to the clinical setting, which provides an innovative 

foundation to the research. The lessons learned from this approach are likely to have 

implications for how other clinical problems may be addressed in the future. 

1.4  Structure of thesis 

This thesis has been structured as a PhD with publication. The thesis is divided into five 

chapters. Following this introductory chapter, Chapter 2 (Approach to the Problem) describes 

the PHN framework used to guide the research within this thesis. The framework is broken 
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down into its three phases, and the steps within each phase and how they are addressed within 

this thesis are detailed. Chapter 3 is an extensive review of the literature, focusing on current 

evidence around hospital malnutrition and PI, including definitions, prevalence, 

consequences and determinants. The role of nutrition in PIP is described, as well as an 

overview of nutrition interventions in both general hospital patients and those at risk of PI. 

Chapter 4 (Research Outline) gives a summary of the research methods and presents the 

original research conducted as part of this doctoral candidature as a series of papers, each 

with a brief overview. Chapter 5 provides an overall discussion and conclusion to the thesis, 

as well as recommendations and implications for clinical practice.  
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CHAPTER 2 APPROACH TO THE PROBLEM 

2.1  Adapting a public health nutrition framework in the clinical setting 

Traditionally, public health nutrition (PHN) and clinical dietetics have been viewed as being 

at opposite ends of the health care spectrum. Clinical dietetics involves individualised care, 

focusing on treatment of nutrition-related illness, whilst PHN reaches populations and 

focuses on prevention, or primary care, by looking at ‘upstream’ risk factors to address the 

determinants of health. Yet, there is potential to learn from each discipline in order to provide 

preventative nutrition care in the clinical setting. 

Whilst public health frameworks are traditionally used for developing large scale public 

health interventions, the processes involved in some of these frameworks may be applicable 

to intervention planning in the clinical setting. This is particularly relevant when the focus of 

the intervention relates to upstream prevention of the problem’s determinants, for example 

the use of prevention strategies to treat clinically prevalent problems such as malnutrition in 

order to prevent PI. This is a novel approach to a problem that has existed and been 

recognised as a major burden in the hospital setting for several decades.  

There have been many public health nutrition models developed over the past three decades. 

Many of these models have been criticised as being too simplistic, not reflective of ‘moving 

forward’ in practice, and inadequately describing capacity building strategies (Hughes and 

Margetts 2011). A new framework, developed by Hughes and Margetts (2011), is the public 

health nutrition practice bi-cycle (Figure 2.1). The 17-step model is divided into 3 main 

phases: intelligence, action and evaluation. This framework addresses key limitations in 

previous PHN frameworks, deconstructing each phase into a sequence of steps, integrating 

capacity building strategies, and focusing on ‘moving forward’ in practice rather than in 
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circles (Hughes and Margetts 2011). It also has the potential to be applied in the clinical 

setting, to address upstream determinants of a clinical issue such as PI related to malnutrition; 

however this utility has yet to be determined. This thesis therefore utilised the bi-cycle model 

to guide nutrition intervention planning for the prevention of PI in the clinical setting. The bi-

cycle model forms the foundation of this thesis, with each phase reflected in the research 

direction and aims. The following section provides an overview of the model and how it was 

applied to the research conducted in this thesis.  
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Figure 2.1 The bi-cycle model (Hughes and Margetts 2011) 

Permission to reproduce figure granted from publisher (Wiley) on May 14, 2014. 
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The purpose of the intelligence phase is to ‘understand before acting’. It involves the 

gathering of information, or ‘intelligence’, about the target population, the problem and its 

determinants, capacity and mandates for action, intervention research and risk analysis. This 

is done in order to fully understand the nature of the problem and how it may be addressed. 

Completing this phase adequately should ensure the best possible intervention is planned in 

order to meet the needs of the target population and effectively address the problem.  

The action phase aims to generate solutions to the identified nutrition problem. This phase 

relates to the planning, implementation and management of interventions. The information 

gathered in the intelligence phase is used to develop a mix of strategies to address the 

determinants of the nutrition-related problem, which should be transparent and easy to 

implement and evaluate. This phase involves identifying goals and objectives, logic 

modelling, implementation and evaluation planning, and managing the implementation of an 

intervention.  

The purpose of evaluation is to improve current knowledge by sharing new intelligence 

gained throughout the course of an intervention. This phase involves process evaluation, 

impact and outcome evaluation, evaluation of capacity gains and economic evaluation. The 

importance of reflective practice (i.e. sharing practice findings) is also highlighted in this 

phase. These steps are required in order to form judgements as to whether the intervention 

was a success or failure. Evaluation allows researchers to identify which interventions work, 

in what context, and why and how they worked (Hughes and Margetts 2011).  

2.2 Research framework 

As the bi-cycle framework was utilised to guide the research conducted in this thesis 

targeting PIP through nutritional intervention, the thesis will be structured around the three 
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main phases in this framework: intelligence phase (consisting of a literature review and 

observational study), action phase (consisting of a pilot nutrition intervention) and evaluation 

phase. Completion of the evaluation phase was not possible within the scope of a PhD 

candidature. Therefore, the intelligence and action phases will be described in detail, and only 

some aspects of the evaluation phase will be discussed where appropriate. Table 2.1 describes 

how each phase was addressed in approaching PIP via nutrition intervention and the work 

that has been undertaken to implement the framework. 
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Table 2.1. Adopting the bi-cycle model 

Phase Step Purpose Work conducted 

Intelligence  1. Community 

analysis and 

engagement 

To understand the characteristics of a 

population in order to develop interventions 

that meet the community’s needs, and to 

involve the community in intervention 

management. 

A literature review provided general information around nutritional characteristics of 

hospital patients, and an observational study (Study 1) provided specific data on 

patients at risk of PI. Liaison with members of the hospital community (e.g. patients, 

families, staff, working groups) occurred throughout the duration of the research.  

2. Problem analysis To clarify and describe the nature and 

impact of the health problem and identify 

whether action is needed. 

In Chapter 3 (literature review) the problems (malnutrition and PI) are described and 

analysed by definition, prevalence and impact. This provides a rationale for the 

importance of an intervention for PIP. 

3. Stakeholder 

analysis and 

engagement 

To identify and understand key 

stakeholders’ agendas in order to engage 

appropriately, build on existing capacity and 

identify barriers to change. They should be 

engaged in the intervention management 

process depending on their levels of interest 

and power. 

Meetings with PIP working groups and committees within GCHHS occurred during 

the intelligence phase (i.e. before and after Study 1) and during the intervention 

planning phase (i.e. planning of Study 2) to ensure they were involved in all phases of 

pilot intervention planning and implementation and avoid crossover or undermining of 

other PIP initiatives. Nursing staff and dietitians were consulted during intervention 

planning and implementation through regular meetings, presentations of the research 

and informal contact, in order to gain a clinical and practical perspective of the 

proposed intervention. In particular, dietitians and nurses gave feedback on the 

education materials and proposed methods for patient participation in Study 2. Patient 

engagement occurred during both Study 1 and Study 2 through patient interviews, to 

assess existing knowledge and capacity around nutrition for PIP (Study 1) and to 

provide feedback on the pilot intervention (Study 2). Close liaison with GCUH 

foodservices leading up to both Studies 1 and 2 ensured nutrition information for data 

analysis was correct and staff were aware of the studies. 

4. Determinant 

analysis 

To identify and understand social, economic, 

environmental and individual determinants 

of the problem, and the relationships and 

interactions between these. 

The determinant analysis occurred in Chapter 3 (literature review). The causes, or 

determinants, of malnutrition and PI in hospitals are discussed in detail. There is a 

focus on the relationship between these problems and evidence suggests that 

malnutrition itself may be a determinant of PI. Current gaps in the literature were 

addressed in Study 1 which identified predictors of eating inadequately in patients at 

risk of PI.  

5. Capacity analysis To determine a community’s ability to 

address health problems using existing 

resources such as ideas, skills and support. 

The pilot intervention was planned collaboratively with existing working groups within 

GCHHS (PIP Program and Malnutrition Prevention Program) to ensure efficient 

utilisation of resources and no repetition or conflict in strategies.  
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6. Mandates for 

action 

To acknowledge existing government or 

institution policies and mandates which may 

support a call for action. 

“Preventing and managing pressure injuries” and “Partnering with consumers”, 

Australian Commission on Safety and Quality in Health Care Standards (2011) were 

reviewed. PIP and patient engagement are recognised as priorities in health care. 

7. Intervention 

research and strategy 

portfolios 

To understand and learn from the 

experiences of previous interventions, 

identify successes and failures and canvas 

strategy options for the current intervention. 

Intervention research was reviewed in Chapter 3 (literature review). A small number of 

studies specifically targeted nutrition support for PIP and other studies have 

investigated the effectiveness of different avenues of nutrition intervention for 

improving the intakes of hospitalised patients. In Chapter 3, these strategies were 

identified and their outcomes critically evaluated.  

8. Risk analysis and 

strategy prioritisation 

To consider all possible risks and benefits 

before implementation of the intervention 

and prioritising strategies. 

Chapter 3 (literature review) provides evidence for the benefit of nutrition intervention 

for PIP in hospitals. Potential risks and benefits are outlined in the ethical application 

for Study 2 (pilot intervention). The projected risk of a nutrition intervention in this 

population is low and there is a high potential return on investment. The main risk is 

that the intervention will be ineffective and resources will be wasted, however this risk 

is minimised by conducting a pilot study that determines the feasibility of the 

intervention, provides information on required resources and gives an indication of the 

effect.  

Action  9. Writing statements 

for action (goals and 

objectives) 

To state the goals and objectives, including 

the outcomes and impact the intervention is 

intending to achieve. 

In this thesis, statements for action were written as research aims for Study 2. 

10. Logic modelling To link an understanding of the problem and 

its determinants with strategies and 

evaluation measures. To conceptualise the 

intervention in a diagram illustrating 

association between intervention strategies, 

goals and objectives, target groups, 

indicators and resources.  

Logic modelling took place in the planning of methodology for Study 2 in this thesis. 

This involved linking the intelligence gained from the literature review and Study 1 

with possible intervention strategies. This was done to assist in planning the most 

effective and realistic intervention strategies for the study setting. As Study 2 was a 

pilot study, a preliminary logic model was developed (Appendix 1). This would need 

to be revised for a larger scale trial. 

 

11. Implementation 

and evaluation 

planning 

To describe the resources and budget 

required for the intervention by 

deconstructing the strategies into activities 

considering the time and other resources 

required to do the work, scheduling the 

sequence of work and assigning 

responsibilities for work completion.  

Implementation and evaluation planning occurred during the development of methods 

for Study 2 and in the evaluation of Study 2. This involved liaising with key 

stakeholders such as hospital staff, patients, PIP working groups and committees 

within the hospital and hospital foodservice and nutrition departments. The pilot study 

methods detail each step of the intervention process and consider the time, financial, 

human and physical resources required for the intervention. Evaluation of the pilot 

study will give a clearer indication of resources required for a full scale intervention.  
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12. Managing 

implementation 

To implement the intervention effectively 

and ensure it is delivered and evaluated as 

planned. 

This occurred during the data collection phase of Study 2. The aim of this pilot study 

was to assess the feasibility of the methodology and give an indication of the 

effectiveness of the intervention.  

Evaluation 13. Process 

evaluation 

To identify whether the intervention was 

implemented as planned. 

 As Study 2 is a pilot study, only some elements of process evaluation were addressed 

such as intervention delivery (in feasibility criteria) and participant response/ 

satisfaction (in patient interviews). 

14. Impact and 

outcome evaluation 

To measure the effectiveness of an 

intervention and investigate the direction 

and degree of change in determinants of the 

nutrition-related problem. Impact evaluation 

measures immediate effects whilst outcome 

evaluation measures long-term outcomes of 

the intervention. 

As Study 2 is a pilot study, it only provides an indication of the impact of the 

intervention (due to small sample size). The impact relates to changes in patients’ 

nutritional intakes after receiving the intervention. Outcome evaluation is not possible 

within the scope and timeframe of this thesis or with such a small sample size. 

However, this secondary outcome (i.e. changes in nutritional intake) provides data for 

power calculations for a larger trial. 

15. Evaluating 

capacity gains 

To identify the context, possibilities and 

gaps in current capacity and monitor 

changes in capacity at individual, 

organisational and systematic levels.  

Evaluation of capacity gains is not within the scope of this thesis and will likely occur 

outside the doctoral candidature. After a larger scale intervention, this would involve 

assessing changes in capacity at the individual (i.e. staff) level, organisational (i.e. 

ward and hospital) level and systematic (i.e. working groups and programs) level. 

16. Economic 

evaluation 

To analyse the cost-effectiveness of the 

intervention by identifying, measuring and 

valuing the input (costs) and outcomes 

(benefits) of the intervention. 

Economic evaluation is not possible within the scope and timeframe of this thesis and 

will likely occur after completion of the candidature. Data from Study 2 may be used to 

estimate the cost-effectiveness of a larger scale intervention.  

17. Reflective 

practice and 

valorisation 

To improve future practice by reflecting on 

the experience of the intervention and 

sharing research findings via dissemination. 

This step is addressed in discussion of Study 2, the purpose of which was to test the 

feasibility of the proposed intervention and provide an indication of the effectiveness 

of the methods used. Reflection on the use of the bi-cycle model in the clinical setting 

is also provided in Chapter 5 (discussion). Dissemination of research findings occurred 

throughout the duration of this thesis through the publication of articles in peer-

reviewed journals. 

GCUH  Gold Coast University Hospital 

GCHHS  Gold Coast Hospital and Health Service 

PI  Pressure injury 

PIP  Pressure injury prevention 
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2.3  Chapter summary 

The purpose of the PHN bi-cycle model is to equip practitioners with the necessary skills in 

order to plan an effective nutrition intervention. The success of the intervention relies on the 

preparation undertaken in each phase and how this is utilised in practice. If each step is 

adequately fulfilled, the intervention is given the best opportunity to produce favourable 

outcomes. The purpose of the intelligence phase is to gather important information about the 

community, the problem and its determinants, and previous interventions addressing the 

problem. In this thesis, the intelligence phase consisted of a literature review and an 

observational study (Study 1), the results of which were used to inform the action phase. The 

action phase was the development and implementation of a pilot nutrition intervention using 

a RCT (Study 2). Some components of the evaluation phase were addressed in the evaluation 

of Study 2; however completion of the evaluation phase was beyond the scope and timeframe 

of this research. In all, this thesis proposes the use of the bi-cycle model, a PHN framework, 

in the clinical setting for planning a nutrition intervention for PIP. 
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CHAPTER 3  LITERATURE REVIEW 

3.1 Introduction 

This literature review describes and critically analyses the current evidence regarding 

nutrition for pressure injury prevention (PIP) in the clinical setting. It forms the first 

component of the intelligence gathering phase in this thesis. The main purpose of the 

literature review is to conduct problem analysis, determinant analysis, and intervention 

research in order to better understand the problem and how to address it. 

In section 3.2, “Understanding the Problems”, the review firstly describes both malnutrition 

and PI by definition, prevalence and impact (problem analysis), as well as causes 

(determinant analysis). The association between malnutrition and PI is also detailed. Section 

3.3 explores the role of nutrition in PIP and previous nutrition interventions specifically 

targeting PIP are critically analysed and evaluated (intervention research). The many aspects 

of providing nutrition care (i.e. screening, assessment, documentation, intervention) are 

discussed in detail and a number of potential ways in which to administer nutritional support, 

or to improve the nutritional intakes of patients are explored. 

This literature review was conducted using a number of online databases including Web of 

Science, PubMed Central, Google Scholar, and Wiley Online Library to access potentially 

relevant studies from around 1980 – 2014 (note some pioneering studies outside of this 

period have been included). Search terms and methods are described at the start of each 

section of the literature review.  
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3.2 Understanding the problems 

As outlined in Chapters 1 and 2, understanding the problem and its determinants are vital 

steps in the intelligence gathering phase. This section therefore explores malnutrition and PI 

in detail in order to gain an insight into the problems from existing literature, and identify 

gaps in the literature where more work is required. Definitions, prevalence rates, 

consequences and potential causes (or determinants) of malnutrition and PI will be discussed.  

For section 3.2, search terms included: malnutrition, hospital malnutrition, nutrition, food 

intakes, nutritional intakes, pressure injury, pressure ulcer, pressure sore, decubitis ulcer, bed 

sore, prevalence, patients, hospital patients. These key words were searched individually or in 

various combinations with each other. Searches were limited to studies published in English, 

human studies (besides some animal studies on PI aetiology and physiology) and adult 

populations. Most studies included were published between 1990 and 2014. Relevant studies 

were included in the literature review, and further studies were identified by checking the 

reference lists of relevant papers already included. Definitions of both malnutrition and PI 

were obtained from both national and international clinical guidelines, as well as consensus 

statements available in the literature. Prevalence and aetiology studies for malnutrition and PI 

were assessed for quality by using the National Health and Medical Research Council 

(NHMRC) Evidence Hierarchy and Oxford Centre for Evidence-based Medicine (2011) 

Levels of Evidence. 

3.2.1 Malnutrition 

Malnutrition encompasses any state of an imbalance of nutrients. This includes overnutrition 

(such as obesity), which implies a positive energy balance, and undernutrition (such as 

protein-energy malnutrition (PEM)), which implies a negative energy balance. It includes a 
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broad spectrum of clinical conditions that may range from mild to severe. As the focus of this 

review is malnutrition and PI in hospitalised patients who are commonly undernourished, 

malnutrition in this review will refer to the state of undernutrition. This assumption is 

reflected in the definitions of malnutrition in the literature (Allison 2000, Jensen, Mirtallo et 

al. 2010). 

Previously, there was a lack of an agreed definition or criteria for identifying malnutrition. 

Recently the Academy of Nutrition and Dietetics and American Society for Parenteral and 

Enteral Nutrition (ASPEN) recently published a consensus statement proposing the following 

characteristics for the identification of adult malnutrition: (a) insufficient energy intake; (b) 

weight loss; (c) loss of muscle mass; (d) loss of subcutaneous fat; (e) localised or generalised 

fluid accumulation that may sometimes mask weight loss; and (f) diminished functional 

status as measured by handgrip strength (White, Guenter et al. 2012). For the diagnosis of 

adult malnutrition, the consensus statement recommends that at least two of these factors are 

present (White, Guenter et al. 2012). As this is a consensus statement, its validity has not 

been tested in the clinical setting. There are a number of tools that exist for identifying 

malnutrition or malnutrition risk, which are widely used in the clinical setting. These are 

described below. 

3.2.1.a  Prevalence of malnutrition 

The identification of malnutrition or risk of malnutrition in hospital patients is imperative in 

order to treat or prevent the condition and its associated consequences. A number of tools 

have been developed to classify malnutrition or malnutrition risk, many of which have been 

validated for use within health care settings. These tools are commonly known as nutrition 

screening tools or nutrition assessment tools. Nutrition screening tools identify patients at risk 

of malnutrition and may classify them into different risk categories. This helps clinicians to 
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identify patients who, whilst not yet diagnosed with malnutrition, may be at considerable risk 

of malnutrition, in order to prioritise nutrition management. Nutrition assessment tools enable 

clinicians to diagnose malnutrition, and in most cases, classify malnutrition into categories 

depending on severity. Diagnosis of malnutrition is particularly important in order for the 

patient to receive appropriate nutrition care. A summary of commonly used nutrition 

screening and assessment tools can be found in Appendix 2. 

Hospital malnutrition is widely recognised, and its prevalence has been studied since the 

1970’s. Malnutrition prevalence rates from the 1970s to the year 2000 suggest that 

approximately 20 – 50% of hospitalised patients were malnourished (Corish and Kennedy 

2001). More recent studies (i.e. 2000 – 2014) have shown that malnutrition may affect 12 – 

63% of hospitalised patients worldwide. In Australia, malnutrition prevalence is around 20 – 

40% in most acute health care settings (Middleton, Nazarenko et al. 2001, Lazarus and 

Hamlyn 2005, Banks, Ash et al. 2007, Gout, Barker et al. 2009, Bauer, Bannister et al. 2011, 

Vivanti, Ward et al. 2011, Agarwal, Ferguson et al. 2012, Charlton, Batterham et al. 2013, 

Ulltang, Vivanti et al. 2013), with higher prevalence rates reported in certain patient groups 

such as aged care (Banks, Ash et al. 2007) and oncology (Bauer, Capra et al. 2002). 

Appendix 3 provides an overview of malnutrition prevalence rates worldwide and Australia 

wide.  

Prevalence studies were assessed using the Oxford Centre for Evidence-based Medicine 

(Oxford Centre for Evidence-based Medicine 2011). For prevalence studies, evidence is 

classified as Level 1 (local and current random sample surveys or census), Level 2 

(systematic review of surveys that allow matching to local circumstances), Level 3 (local 

non-random sample) and Level 4 (case-series). Of the 50 studies reviewed, 12 were 

considered Level 1 evidence, which is defined as “local and current random sample surveys”. 
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The majority of studies (n=31) used non-random sampling, which is considered Level 3 

evidence, defined as “local non-random sample”. However, 28 of these used consecutive 

sampling, which can be considered as the best non-randomised sampling method as it 

captures the full population available to researchers at the time of data collection. The other 

three studies used convenience sampling (n=2) or systematic sampling (n=1). Seven studies 

did not report their sampling methods and were therefore unable to be classified. The level of 

evidence for each prevalence study is stated in Appendix 3. As the Oxford Centre for 

Evidence-based Medicine (2011) Levels of Evidence only consider sampling technique for 

classifying prevalence studies, other methodological aspects should also be considered when 

interpreting results. 

For example, the large disparity in reported prevalence rates may be explained by 

inconsistencies in study design, such as the criteria or tools used to define or diagnose 

malnutrition (Kruizenga, Wierdsma et al. 2003, Meijers, Schols et al. 2009, Ryu and Kim 

2010). In addition, the country or setting may influence prevalence rates, due to differences in 

health care system structure and funding, hospital practices and nutrition interventions, 

Different wards and patient groups are also likely to produce different results, as certain 

populations such as elderly, surgical or cancer patients may have higher rates of malnutrition 

(Thorsdottir, Jonsson et al. 2005, Kahokehr, Sammour et al. 2010, Pressoir, Desné et al. 

2010, Vanderwee, Clays et al. 2010, Donini, De Felice et al. 2011).  

3.2.1.b  Impact of malnutrition  

Malnutrition has widespread negative impacts on both the patient and the health care system. 

Malnutrition adversely affects all bodily systems and contributes to increased hospital costs 

and length of stay (Stratton, Hackston et al. 2004, Gout, Barker et al. 2009, Ferguson, Banks 
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et al. 2010). This section explores the impact of malnutrition on the patient as an individual, 

as well as effects on the hospital and health care system. 

Patient consequences 

Malnutrition has been associated with an increased risk of complications, worsened clinical 

outcomes and increased mortality risk in hospitalised patients (Reilly, Hull et al. 1988, 

Braunschweig, Gomez et al. 2000, Middleton, Nazarenko et al. 2001, Correia and Waitzberg 

2003, Stratton, Green et al. 2003, Barker, Gout et al. 2011, Agarwal, Ferguson et al. 2013). 

Malnutrition results in impairments at cellular, physical and psychological levels (Allison 

2000, Holmes 2007, Kubrak and Jensen 2007). 

At the cellular level, malnutrition impairs immune response to infection, increases infection 

risk and adversely affects recovery from disease or injury (Scrimshaw and SanGiovanni 

1997, Allison 2000, Barker, Gout et al. 2011). Malnutrition has profound negative effects on 

all aspects of the immune system including mucous production, phagocytosis, acute-phase 

response, lymph tissues and antibodies (Stratton, Green et al. 2003).  There is a synergistic 

relationship between infection and malnutrition, with negative effects on nutritional status of 

patients with infections, and malnourished patients being more susceptible to infections 

(Scrimshaw and SanGiovanni 1997). Several studies have reported an association between 

malnutrition and infection (Potter, Klipstein et al. 1995, Correia and Campos 2003, Correia 

and Waitzberg 2003).  

Physical effects of malnutrition relate to the loss of mass and function in various muscle and 

organ systems. Weight loss related to prolonged poor nutritional intake is associated with 

organ failure and death (Stratton, Green et al. 2003). Loss of skeletal muscle mass and 

function has severe consequences in itself including loss of mobility, impaired physical 
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activity, increased risk of falls, and poor self-care (Stratton, Green et al. 2003). Malnutrition 

results in loss of cardiac muscle mass and function, which may cause decreased cardiac 

output, bradycardia, hypotension, oedema, venous thrombosis, peripheral cardiac failure and 

arrhythmias. Cardiac failure is thought to be the final cause of death in severe malnutrition 

(Stratton, Green et al. 2003). Loss of respiratory muscle structure and function due to 

malnutrition results in reduced diaphragm mass, reduced maximal voluntary ventilation, 

reduced respiratory muscle strength and reduced cough pressure which may increase risk of 

or delay recovery from chest infections (Stratton, Green et al. 2003). Malnutrition severely 

affects all components of the gastrointestinal system including digestion, absorption and the 

gut barrier (to prevent microorganisms entering the body). It results in reduced absorptive 

surface area in the small intestine, decreased ability of the large bowel to reabsorb water and 

electrolytes, diarrhoea (which may be related to an increase in intestinal secretion of fluid and 

increased intestinal permeability seen in malnutrition) and diarrhoeal diseases (may be related 

to reduced gut barrier function to protect from toxins and microorganisms) (Stratton, Green et 

al. 2003).  

At a psychological level, malnutrition is associated with increased anxiety, depression, 

fatigue and apathy, which results in exacerbation of anorexia and delayed recovery from 

illness (Kubrak and Jensen 2007, Saka, Kaya et al. 2010). Malnutrition may also influence 

cognition and the development of dementia in the elderly (Stratton, Green et al. 2003). A 

pioneering study by Keys et al. (1950) demonstrated that partial starvation (resulting in an 

average weight loss of 25% body weight) in otherwise healthy male subjects resulted in 

significant mental changes including increased depression, anxiety, apathy  and  neuroticism 

and in some more severe cases hysteria, hypochondriasis and self-mutilation. Participants 

became self-critical, lost ambition and interests and felt inadequate. Socially, participants 

became withdrawn and isolated, and social, familial and sexual relationships were neglected 
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(Keys, Brožek et al. 1950). In a qualitative Danish study of 12 patients at severe nutritional 

risk, patients reported that during periods of minimal food intake in hospital, they 

experienced feelings of indifference, lack of concentration, abandonment of hope and 

impaired memory, and felt too exhausted to care about their health (Holst, Rasmussen et al. 

2011). This in turn further impacts on nutritional status as patients have a reduced desire to 

eat. Clearly, malnutrition has severe negative impacts on all bodily systems, resulting in 

increased risks of morbidity and mortality in hospitalised patients. 

Health care system consequences 

In addition to adverse clinical outcomes for patients, malnutrition results in significant 

consequences for the health care system including increased length of hospital stay, increased 

hospital costs and increased likelihood of patients requiring care post discharge.  

Studies in the USA suggest that patients with existing malnutrition or risk of malnutrition had 

longer LOS by between 1 – 13 days compared to well nourished patients (Reilly, Hull et al. 

1988, Chima, Barco et al. 1997, Braunschweig, Gomez et al. 2000). These findings have been 

reproduced in studies around the world (Pirlich, Schütz et al. 2006, Leandro-Merhi, de 

Aquino et al. 2011). Australian research shows similar findings. Length of stay in two 

Sydney teaching hospitals was significantly higher in malnourished patients (17 days) 

compared to well-nourished patients (11 days) (Middleton, Nazarenko et al. 2001). A large 

study across 56 hospitals in Australia and New Zealand reported that malnourished patients 

had a higher median LOS (15 days) compared to well nourished patients (10 days) and higher 

readmission rates of 35% compared to 27% of well nourished patients (Agarwal, Ferguson et 

al. 2013).  



 

24 

 

Increased hospital costs have also been observed in patients who are malnourished or at risk 

of malnutrition (Robinson, Goldstein et al. 1987, Reilly, Hull et al. 1988, GallagherAllred, 

Voss et al. 1996, Chima, Barco et al. 1997, Braunschweig, Gomez et al. 2000). Braunschweig 

et al. (2000) found that hospital costs in patients who experienced a decline in nutritional 

status during admission increased by approximately 60% whilst Correia and Waitzberg 

(2003) reported that hospital costs in malnourished patients increased by up to 309%. 

Patients with malnutrition are also more likely to require additional health care post 

discharge. A study of 173 medical patients in the USA found that patients classified at risk of 

malnutrition were more likely to require home health care (31%) compared to patients not at 

risk (12%) post discharge (Chima, Barco et al. 1997). Another study involving 369 general 

medical patients aged ≥70 years reported that severely malnourished patients (identified 

using the Subjective Global Assessment (SGA) tool) were more likely than well nourished 

patients to be dependent with activities of daily living (ADLs) during the three months post 

discharge (OR = 2.81, 95% CI 1.06 – 7.46), and more likely to spend time in a nursing home 

during the year post discharge (OR = 3.22, 95% CI 1.05 – 9.87) (Covinsky, Martin et al. 

1999). Thus, malnutrition is a significant problem in hospitals, negatively affecting patients’ 

physical and mental health, increasing risks of morbidity and mortality, and consequently 

placing a large burden on the health care system.  

3.2.1.c  Causes of malnutrition 

There are many factors thought to contribute to the development of malnutrition in hospital 

patients and these are often complex and interrelated. A primary cause of malnutrition in 

adults is disease (Stratton, Green et al. 2003).  Disease states may contribute to malnutrition 

in many ways including increased metabolic demands or nutrient requirements, decreased 

nutrient absorption (malabsorption) or increased losses of nutrients due to drugs, trauma, 
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infection and inflammation (Corish and Kennedy 2000, Stratton, Green et al. 2003, Barker, 

Gout et al. 2011, Bauer, Bannister et al. 2011). 

Inadequate dietary intake is a primary contributor to the development of disease-related 

malnutrition (Corish and Kennedy 2000, Stratton, Green et al. 2003, Barker, Gout et al. 2011, 

Bauer, Bannister et al. 2011) and will be the focus of this section. In disease states, the factors 

mentioned above are often coupled with inadequate intake, increasing the risk of 

malnutrition. It is widely recognised that the nutritional intakes of hospitalised patients are 

often inadequate, as identified in Table 3.1, which reviews a number of studies in hospital 

settings in Australia and around the world. 

Of these studies, only two were conducted in Australia, with the remaining five representing 

a European setting. Also, while most studies reported the intakes of general hospital patients 

(Dupertuis, Kossovsky et al. 2003, Thibault, Chikhi et al. 2011, Agarwal, Ferguson et al. 

2012), some targeted specific populations such as older patients (Patel and Martin 2008, 

Mudge, Ross et al. 2011) or a mix of patient groups such as elderly, medical, surgical and 

orthopaedic (Barton, Beigg et al. 2000). No studies specifically target patients with reduced 

mobility or identified as at risk of PI. Despite these differences, results are comparable across 

countries and settings, with nutritional intakes of hospitalised patients being consistently 

poor.  

Nutritional intake data has been collected and assessed in different ways. The majority of 

studies used visual estimation of plate waste by a dietitian, with intakes of meal components 

recorded as a percentage (Dupertuis, Kossovsky et al. 2003, Mudge, Ross et al. 2011, 

Thibault, Chikhi et al. 2011, Agarwal, Ferguson et al. 2012). Others used food charts, nurse 

observations or dietary recall from patients or nurses (Kondrup, Johansen et al. 2002, Patel 

and Martin 2008). One study used weighed food intakes to collect dietary data (Barton, Beigg 
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et al. 2000). As visual estimation of plate waste has been shown to correlate well with 

weighed food records (Bourdel-Marchasson, Barateau et al. 2000, Mudge, Ross et al. 2011), 

studies using these methods may report more accurate results than studies relying on nurse or 

patient recall. In terms of assessment of nutrient intakes, some studies compared energy 

(±protein) intakes to minimum or recommended requirements, whilst others assessed 

nutritional intake in regards to the proportion of food consumed from what was provided. The 

methods used to calculate requirements and define adequacy of nutritional intakes will clearly 

affect the results reported; however despite this, these studies all suggest that nutritional 

intakes of hospitalised patients are inadequate in the majority of cases. 

Across studies comparing nutritional intakes with estimated requirements, between 41 – 57% 

of patients met minimum energy requirements and only 8 – 31% of patients met 

recommended energy requirements (Kondrup, Johansen et al. 2002, Dupertuis, Kossovsky et 

al. 2003, Mudge, Ross et al. 2011, Thibault, Chikhi et al. 2011). These studies suggest that 

despite the increasing awareness of malnutrition and poor oral intake in the hospital setting, 

many patients continue to eat inadequately to meet their estimated requirements. Inadequate 

nutritional intake is a major cause of malnutrition and when coupled with disease and stress 

in the hospital environment, is likely to have an even greater impact on patients’ nutritional 

statuses. Disease and hospitalisation may contribute to inadequate nutritional intake in many 

ways, which are summarised in Table 3.2 (adapted from Stratton, Green et al. 2003).  



 

27 

 

Table 3.1 Nutritional intakes of hospitalised patients 

Author, year, 

country 

Setting Sample Methods used to 

assess dietary 

intake 

Energy intake 

(kJ) mean±SD 

Protein 

intake (g) 

mean±SD 

Methods used to estimate 

requirements 

Amount of estimated 

requirements met 

Agarwal, 

Ferguson et 

al. 2012 

Australia 

56 

Australian 

and New 

Zealand 

hospitals 

3122 patients 

across 370 

acute care 

wards 

Visual estimation 

(consumed none, ¼, 

½, ¾, all) by a 

dietitian  

Not reported – average overall food intake for all meals and snacks was reported: on average 5% of 

patients were not offered anything; 5% consumed nil; 13% consumed ¼ food; 20% consumed ½ 

food; 27% consumed ¾ food; 30% consumed all food overall. 

Mudge, Ross 

et al. 2011 

Australia 

Metro-

politan 

teaching 

hospital 

(Brisbane) 

134 medical 

patients aged 

≥65 years  

Visual estimation 

(consumed none, 
1
/8 

¼, ½, ¾, all) by 

dietitian and trained 

dietetic assistants 

5124 ±1848 46.7 ±19.2 REE = 18.4kcal/kg for patients with 

BMI >21 and 21.4kcal/kg for 

patients with BMI ≤21. TEE = REE 

x 1.42 (activity factor). Minimum 

protein needs 1g/kg. 

41% (n=15) met REE 

8% (n=11) met TEE       

14% (n=19) met minimum 

protein requirements 

Thibault, 

Chikhi et al. 

2011
a
 

Switzerland 

University 

hospital 

(Geneva) 

All hospital 

patients (n = 

1291) 

Dietitians observed 

oral intake (nil, <½, 

>½, all) of tray 

meals and snacks, 

ONS and foods 

brought from home 

over a 24-hour 

period 

Whole 

hospital: 

6090±2285 

Acute care: 

6052±2054 

Whole 

hospital: 

62±28 

Acute care: 

61±26 

Minimum needs: BMR calculated 

using Harris-Benedict formula for 

energy and 0.8g/kg for protein. 

Recommended needs: BMR using 

Harris-Benedict formula increased 

by 10% for energy, and 1.2 or 

1.0g/kg (for patients aged ≤65 and 

>65 respectively) for protein. 

Whole hospital: 69% of 

patients consumed less than 

the recommended 

requirements for energy 

and/or protein. Acute care: 

76% of patients consumed less 

than the recommended 

requirements for energy 

and/or protein. 

Patel and 

Martin 2008      

UK 

Elderly care 

unit in 

London 

Convenience 

sample of 100 

patients 

Food intake 

observed twice a 

week by nurse 

observations, food 

charts, case notes 

and interviews of 

patients/carers 

Not reported Not 

reported 

Adequate intake defined as patient 

eating ≥75% of standard diet and 

any prescribed supplements. 

Inadequate intake defined as intake 

less than this.  

Overall patients ate 

inadequately 67% of the time 

(285/425 observations) 
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Author, year, 

country 

Setting Sample Methods used to 

assess dietary 

intake 

Energy intake 

(kJ) mean±SD 

Protein 

intake (g) 

mean±SD 

Methods used to estimate 

requirements 

Amount of estimated 

requirements met 

Dupertuis, 

Kossovsky 

et al. 2003 

Switzerland 

University 

hospital 

(Geneva) 

All hospital 

patients (n =  

1416) 

Dietitians observed 

oral intake (nil, <½, 

>½, all) of tray 

meals and snacks, 

ONS, foods brought 

from home over 24-

hour period 

Whole 

hospital: 

6415±2516 

Acute care: 

6098±2276 

Whole 

hospital: 

58±25 

Acute care: 

55±22 

Minimum needs: BMR calculated 

using Harris-Benedict formula for 

energy and 0.8g/kg for protein.  

Recommended needs: BMR using 

Harris-Benedict formula increased 

by 10% for energy, and 1.2 or 

1.0g/kg (for patients aged ≤65 and 

>65 respectively) for protein. 

Whole hospital: 43.1% and 

70.0% of patients met 

<minimum and 

<recommended requirements, 

respectively, for energy and/or 

protein. Acute care: 55.0% 

and 84.5% of patients met 

<minimum and 

<recommended requirements 

for energy and/or protein.  

Kondrup 

Johansen et 

al. 2002 

Denmark 

3 hospitals 

(1 local, 1 

regional and 

1 university 

hospital) 

77 patients at 

nutritional risk  

Dietary recordings 

if available or 

information 

collected from 

patient/nurse 

Not reported Not 

reported 

BMR calculated using Harris-

Benedict formula multiplied by an 

activity or stress factor. Protein 

requirement calculation not 

reported. 

Only 25% of patients met 

≥75% requirements (adequate 

for weight maintenance). 

Barton, 

Beigg et al. 

2000  

UK 

University 

hospital 

(1200 beds) 

Elderly 

Medical 

Surgical 

Orthopaedic 

n=71 

Weighed food 

intakes over 28 

consecutive days 

Elderly: 5792  

Medical: 5867  

Surgical: 5662  

Ortho: 6094
b
 

Elderly: 

44.6 

Medical: 

43.5 

Surgical: 

41.0 

Ortho: 

43.6
b
 

UK Department of Health 

recommendations (125 – 145kJ/kg) 

for an average weight (60kg) 

patient: 7560 – 9240kJ was used for 

all patients.  

Mean percentage of minimum 

energy requirements (7560kJ)  

met: 

Elderly: 73%               

Medical: 74%             

Surgical: 71%                 

Ortho: 77% 

a
 A food quality control and improvement permanent process was initiated in 1999 and results were compared to the study by Dupertuis et al. 

b
 SD not reported 

BMI – body mass index 

BMR – basal metabolic rate 

REE – resting energy expenditure 

TEE – total energy expenditure 

ONS – oral nutrition support
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Table 3.2  Factors contributing to malnutrition in hospitals (adapted from “Disease-

related malnutrition: an evidence-based approach to treatment”, Stratton, Green et al. 2003) 

Source Issue Contributing factors 

Patient Issues Anorexia Drugs / treatments 

Disease 

Nausea / vomiting 

Taste changes 

Pain / stress associated with disease 

Psychological 

issues 

Depression / anxiety 

Impaired cognition 

Eating problems Getting food to mouth (disabilities / injury, food placed out of reach, 

fatigue / weakness) 

Chewing / swallowing / tasting difficulties (poor dentition, taste / smell 

changes, dry mouth, painful mouth conditions, respiratory problems, 

swallowing disorders, symptoms due to eating) 

Institutional/ 

Environmental 

Issues 

Food access and 

availability 

Inadequate hospital food supply / food choices 

Poor nutritional quality of hospital foods 

Poor palatability of hospital food 

Missed meals due to procedures, observations, ward rounds etc. 

Poor food presentation / portion sizes too large 

Timing of meals 

Smells / sights 

Stressful environment (hospital ward) 

Lack of 

recognition and 

treatment of 

malnutrition 

Lack of interest in nutrition 

Poor documentation in medical notes 

Poor screening and referral rates 

Inadequate training and knowledge of medical and nursing staff 

Inadequate management policies 

Poor organisation of nutritional services 

Lack of practice guidelines and nationally agreed standards 

 

Clearly there are many factors that may contribute to inadequate nutritional intakes of 

hospitalised patients. These include patient related, service related and care delivery related 

factors, which are explained further. The causes of poor food intakes in hospitals are 

multifactorial and complex, however many of these issues may be addressed appropriately 

within a multidisciplinary team.  
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Levels of evidence for aetiology studies are difficult to apply to determinants of malnutrition 

(i.e. factors affecting dietary intake, which is a primary contributor to malnutrition) as these 

are not a disease as such. When considering aetiology studies, the NHMRC Evidence 

Hierarchy (2013) rates systematic reviews of prospective cohort studies as Level I evidence; 

prospective cohort studies as level II evidence; all or none studies as level III-1 evidence, 

retrospective cohort studies as level III-2 evidence, case control studies as level III-3 

evidence and cross-sectional studies or case series as level IV evidence. One main source of 

evidence used in this section when discussing the causes of malnutrition is a book by Stratton 

et al. (2003), which NHMRC Evidence Hierarchy would consider Level 1 evidence for 

aetiology studies (2013). Applying these guidelines to the remainder of papers reviewed in 

this section (i.e. for patient, service, and care delivery related issues affecting nutrition 

intakes), found Level I evidence (n=2), Level II evidence (n=7), Level IV evidence (cross-

sectional studies) (n=7). The remainder of the papers, including reviews (n=6), interview 

studies (n=6) and clinical guidelines, were unable to be classified with these guidelines. 

Patient related issues 

There are a number of patient related issues contributing to inadequate nutritional intake and 

malnutrition in the hospital setting. These may include individual metabolic requirements, 

nutrient absorption and metabolism, food preferences and nutrition impacting symptoms 

(Stratton, Green et al. 2003). All of these factors may be exacerbated by disease states, the 

hospital environment or older age. Whilst some of these issues are difficult to alter (e.g. 

increased requirements, gut function), practitioners should be aware of them in order to plan 

appropriate nutrition intervention for these patients. Other factors may be managed with 

medication (i.e. some nutrition impacting symptoms) or hospital food provision (i.e. eating 

difficulties, patient preferences).  
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Nutrition impacting symptoms include poor appetite, nausea, vomiting, chewing or 

swallowing problems (i.e. due to poor dentition, mouth ulcers, dysphagia, xerostomia etc.), 

taste and smell changes, early satiety, constipation, diarrhoea, depression and anxiety 

(Stratton, Green et al. 2003). They all contribute to reduced oral intake and may increase a 

patient’s risk of malnutrition. These symptoms are particularly prevalent in hospital 

populations where disease states, treatments and medications, co-morbidities and older age 

are likely to compound and induce such conditions. In studies of Australian and New Zealand 

hospitals, patients reported a number of nutrition impacting symptoms including poor 

appetite, nausea, vomiting and problems with chewing or swallowing as common reasons for 

eating poorly in hospital (Bauer, Bannister et al. 2011, Agarwal, Ferguson et al. 2012). Other 

studies from around the world have also reported that anorexia, poor taste, pain, nausea and 

oral problems are factors that significantly affect patients’ oral intakes (Olsson, Bergbom et 

al. 2002, Dupertuis, Kossovsky et al. 2003, Patel and Martin 2008, Holst, Rasmussen et al. 

2011). Nutrition impacting symptoms are clearly a major contributor to inadequate food 

intakes in the hospital setting, and as such, need to be recognised and addressed where 

applicable. Symptoms such as nausea, vomiting, diarrhoea and constipation should be 

identified during nutrition screening or nutrition assessment and managed by medication or 

treatment where appropriate. Other symptoms such as poor dentition, chewing or swallowing 

problems may be addressed by providing correct food textures as determined by a speech 

pathologist.  

Age is an additional factor likely to contribute to inadequate nutritional intake in a number of 

ways. Malnutrition is associated with older age (Vanderwee, Clays et al. 2010, Agarwal, 

Ferguson et al. 2013), with up to 60% of older patients being malnourished (Corish and 

Kennedy 2000, Watterson, Fraser et al. 2009, Saka, Kaya et al. 2010, Vanderwee, Clays et al. 

2010). Older age has often been associated with inadequate nutritional intakes in hospital 



 

32 

 

(Barton, Beigg et al. 2000, Patel and Martin 2008, Mudge, Ross et al. 2011). In the Nutrition 

Care Day Survey 2010, older age (≥65 years) was significantly associated with consuming 

<25% of food offered (Agarwal, Ferguson et al. 2013). Older age is associated with reduced 

appetite (Rolls 1992, Donini, Savina et al. 2003), which has been reported as a predictor of 

inadequate energy intake in older hospital patients (Patel and Martin 2008, Mudge, Ross et al. 

2011). Older patients are also likely to experience oral problems such as poor dentition, taste 

changes, xerostomia, chewing or swallowing problems; which are known causes of poor 

intakes and malnutrition in these patients (Patel and Martin 2008, Vanderwee, Clays et al. 

2010). Cognitive issues are common in the elderly and mental disturbances such as delirium, 

dementia, depression and mood or anxiety disturbances have been associated with inadequate 

oral intakes and malnutrition in older hospitalised patients (Patel and Martin 2008, Saka, 

Kaya et al. 2010, Vanderwee, Clays et al. 2010, Mudge, Ross et al. 2011). Increased co-

morbidities and more prescribed medications, as well as functional dependence, feeding 

dependence and prior falls have also been associated with poor nutritional status and food 

intake in elderly patients (Saka, Kaya et al. 2010, Mudge, Ross et al. 2011).  

Certain disease states may have a significant impact on oral intake and nutritional status. For 

example, cancer patients have a high incidence of malnutrition (30 – 85%) (Argilés 2005). 

This is due to a range of factors such as increased metabolic requirements and decreased 

nutrient absorption and/or utilisation resulting from anti-cancer treatments and tumour 

demands, and reduced food intake due to taste changes, food aversions, nausea and vomiting, 

mouth ulcers, xerostomia, anorexia, fatigue and pain as a result of chemotherapy, radiation, 

surgery or the cancer itself (Argilés 2005). Renal patients may also be at higher nutritional 

risk as chronic renal failure (CRF) and dialysis both increase energy requirements, making it 

more difficult to reach an adequate intake (Stenvinkel, Heimbürger et al. 2000, Ash, 

Campbell et al. 2006). Furthermore, food intake may be decreased due to anorexia, nausea or 
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vomiting related to uraemic toxicity (Stenvinkel, Heimbürger et al. 2000, Carrero 2011). 

Surgical and gastroenterology patients may experience a range of nutrition impacting 

symptoms such as poor appetite, nausea and vomiting, constipation or diarrhoea and pain, 

and may have chewing or swallowing problems as a result of surgery or poor gut function as 

a result of gastrointestinal disease (Correia, Caiaffa et al. 2001). Also, these patients are often 

subjected to extended periods of fasting or clear fluid diets and may have increased 

requirements for healing (Nygren 2006). A number of studies have reported higher rates of 

malnutrition in disease states such as cancer, gastrointestinal disease, respiratory disease, and 

surgery (Correia, Caiaffa et al. 2001, Waitzberg, Caiaffa et al. 2001, Pirlich, Schütz et al. 

2003, Pirlich, Schütz et al. 2006). In the Nutrition Care Day Survey 2010 in Australia and 

New Zealand, surgical (CI 1.50 – 2.23), oncology (CI 1.33 – 2.48) and gastroenterology (CI 

1.24 – 2.67) patients were 1.8 times more likely to eat ≤50% of food offered (Agarwal, 

Ferguson et al. 2012). Another Australian study reported that patients with infection or cancer 

were more likely to be eating inadequately (Mudge, Ross et al. 2011). These at-risk patient 

groups require adequate nutrition care throughout the duration of their admission. This 

involves appropriate nutrition screening, assessment, referral, intervention, documentation 

and monitoring. These processes are discussed further in section 3.3.  

There are a range of patient related issues affecting nutritional intakes and status in hospital 

patients, which are complex and often interrelated and synergistic. In many cases, patient 

groups who may experience a number of nutrition impacting symptoms (i.e. older patients, 

surgical patients etc.) may also have reduced mobility (Lindgren, Unosson et al. 2004, 

Morley, Abbatecola et al. 2011). This is particularly important when considering PIP, as 

patients with reduced mobility coupled with inadequate intake are likely to be at an increased 

risk of PI. This calls for well organised nutritional management delivered by a cohesive 

multidisciplinary team and increased patient awareness and engagement.  
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Service related issues 

As described in Table 3.5, service related issues may also contribute to poor food intakes and 

malnutrition in the hospital setting. These mostly relate to the hospital foodservice and 

include problems such as poor nutritional quality, palatability and presentation of hospital 

food, inadequate menu choices, unsuitable meal times and poor timing of medical treatments 

and procedures around meal times (Stratton, Green et al. 2003).  

Previous research has shown that 94% of energy and protein consumed by patients was 

provided by hospital meals and snacks (Dupertuis, Kossovsky et al. 2003). As the majority of 

nutritional intake is provided by hospital food, it is imperative that this food is nutritionally 

adequate and appealing to taste, sight and smell. However, hospital food is often poorly 

tolerated by patients with early studies reporting that between 31 – 46% of hospital food is 

wasted (Edwards and Nash 1997, Barton, Beigg et al. 2000). One of these studies found that 

meals often arrived late and were poorly presented (Edwards and Nash 1997). Other studies 

report that catering limitations (such as lack of menu choices, inflexible meal timing, 

unsuitable meal consistency and practical difficulties in accessing foods) are problems that 

affect patients’ oral intake (Dupertuis, Kossovsky et al. 2003, Patel and Martin 2008).  

A review of studies examining patient experiences with reduced food and fluid intakes in 

hospital reported a number of service related issues that patients identified as reasons for 

eating poorly during their admission (Larsen and Uhrenfeldt 2013). The review identified that 

flavour, temperature, and texture of food and fluids were significant factors affecting patient 

intakes. The hospital surroundings and eating environment also had the potential to affect 

patients’ intakes, either positively or negatively. For example, the presence of staff or other 

patients may facilitate food intake due to encouragement, assistance or the social setting; or 

may inhibit food intake due to stress, noise and other patients’ maladies (such as diarrhoea or 
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vomiting). The planning of meals and availability of foods and drinks, for example, fasting 

for procedures, meal timing and length of meal times were also reported by patients as factors 

which impacted on their nutritional intake. Some patients felt they did not have enough time 

to consume their meals or there was insufficient timing between meals and mid-meals, with 

meals being served too close together (Larsen and Uhrenfeldt 2013). 

Service related aspects such as the quality of hospital foodservices including adequate menu 

choices, nutritional content and sensory quality, as well as meal timing and delivery are 

important factors to consider when addressing hospital malnutrition as these may have a 

significant impact on patients’ nutritional intakes.    

Care delivery related issues 

The delivery of nutrition care to hospital patients involves many steps and processes, and is 

multidisciplinary, often involving a number of health professionals. According to the 

Dietitians Association of Australia (Watterson, Fraser et al. 2009), dietetic care in hospitals 

should follow the American Dietetic Association’s (American Dietetic Association 2008) 

Nutrition Care Process (NCP), which includes nutrition assessment and re-assessment, 

nutrition diagnosis, nutrition intervention and nutrition monitoring and evaluation. Nutrition 

screening and referral are important antecedent steps of the process, and managing outcomes 

is important for monitoring and evaluating the success of nutrition care. The steps and 

activities described in the NCP will be discussed further in section 3.3.  

There are also a number of other factors relating to the delivery of nutrition care to patients in 

the hospital setting that are likely to influence their food and fluid intakes. These factors 

include staff attitudes, which are likely to affect patient and family attitudes towards 
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nutrition, mealtime assistance and environment, information/education provided to patients 

and prescribed diets and nutritional therapy. These issues are discussed further. 

A study conducted in two medical wards in an Adelaide hospital observed 47 patients and 50 

nursing staff at different meal times over a two week period (Xia and McCutcheon 2006). 

They reported a number of care delivery related factors that negatively affected patients’ 

nutritional intakes including food access and environmental issues. The mean time for 

patients to access food after it was delivered was 8.4±10.7 minutes, and this was usually due 

to the meal being placed out of reach. Nearly half the patients (n=22) were unable to access 

their food independently and the mean time they waited to receive help was 9.4±7.5 minutes. 

Over half of the patients had eating difficulties, mostly with opening food, using cutlery and 

adding seasoning. Aside from these food access issues, researchers also observed 

environmental factors such as urine bottles being placed on patients’ bedside tables beside 

their meals (n=4) and nursing staff asking patients about their bowel habits during their meals 

(n=3). Mealtimes were disturbed frequently, with 19% of patients receiving doctor’s visits 

during their meals and 51% of patients being interrupted by others (usually nursing staff) 

during their meals. Only 41% of patients were encouraged to eat by nursing staff (Xia and 

McCutcheon 2006). This study demonstrates a range of nutrition care delivery related issues 

around food access and eating environment that are likely to impact on patients’ food intakes.    

A review of patient experiences of poor nutritional intake whilst in hospital found that the 

meal environment and staff involvement were important factors for meal consumption and 

have the potential to positively or negatively influence patient intakes (Larsen and Uhrenfeldt 

2013). Four of the 13 articles reviewed reported that patients did not receive the help they 

required in specific meal situations such as feeding assistance, discussions around the 

patients’ likes and dislikes, or what they had eaten during their admission. Patients also 
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reported they did not receive the information they expected around nutritional needs and how 

to manage eating difficulties whilst in hospital (Hallström, Elander et al. 2000, Carlsson, 

Ehrenberg et al. 2004, Lassen, Kruse et al. 2005, Naithani, Whelan et al. 2008).  

However, not all patients’ nutritional experiences are negative. Patients have reported that 

frequent discussions with nursing staff about coping with eating difficulties during their 

admission (i.e. by modifying meal texture and using nutrition supplements) helped them to 

understand the importance of nutrition (Larsson, Hedelin et al. 2003). Doctors’ interest in the 

patients’ nutritional status during ward rounds was regarded especially highly by patients, 

and doctors were perceived as ‘lifesavers’ for prescribing patients with nutritional therapy 

(Holst, Rasmussen et al. 2011). Other patients reported that the attitudes of nursing staff at 

mealtimes may positively or negatively affect their food intake. For example if the nurse was 

encouraging and motivating, this seemed to help the patients put more effort into eating. 

However, if the nurse appeared busy and distant, this de-emphasised the importance of food 

intake at meal times (Holst, Rasmussen et al. 2011). This suggests that staff attitudes toward 

nutrition and the importance that is placed on nutritional intake in hospital have a significant 

effect on patients’ attitudes to nutrition and their desire to eat.  

Modified or therapeutic diets are a common aspect of medical nutrition therapy. They may be 

warranted in a number of disease states, and can be restrictive (i.e. in food choices and/or 

nutritional content), or may provide additional nutrition compared to the general hospital diet. 

They include diets such as low salt (i.e. for patients with renal or cardiac disease), low fibre 

(i.e. gastroenterology), low fat (i.e. hepatobiliary or cardiac disease), texture modified (i.e. 

chewing or swallowing problems such as those related to stroke or head and neck surgery) 

and clear fluids (i.e. preparing for surgery). Clearly, these examples are all diets which are 

likely to restrict patients’ food choices and hence their nutritional intakes. Diets such as high 
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protein high energy (HPHE) or mid-meal diets provide additional foods and/or supplements 

to assist patients in increasing their nutritional intakes. A number of studies have 

demonstrated that diet type is likely to have a large impact on patient intakes, as it directly 

affects food access and availability in the hospital setting.  

A Swiss hospital study reported that the proportion of underfed patients was higher in those 

receiving modified diets than in those receiving the normal diet (Dupertuis, Kossovsky et al. 

2003). The hospital’s salt-reduced diet was found to be particularly poor in meeting estimated 

protein requirements, and the prescription of modified diets overall was thought to interfere 

with meeting energy needs (Dupertuis, Kossovsky et al. 2003). Australian studies report 

similar findings. In a Queensland hospital, a higher proportion of patients (50%) on texture-

modified diets consumed ≤50% of food offered, compared to 43% of patients on HPHE and 

35% on standard diets (Agarwal, Ferguson et al. 2012). Patients on texture modified diets 

were also the least likely to consume all the food offered (Agarwal, Ferguson et al. 2012). 

Given this evidence, the potential effects of therapeutic diets on patients’ oral intakes should 

be considered in their prescription. 

Collectively, this evidence suggests that nutrition care related practices may be improved in a 

number of ways. Therapeutic or restricted diets should only be used when absolutely 

necessary and pathways should be put in place to ensure timely upgrading of dietary status 

pre and post surgery. Staff attitudes are extremely important for the delivery of adequate 

nutrition care, as these affect the eating environment, food access and patient and family 

attitudes towards nutrition.  

Clearly, there are many factors contributing to inadequate nutritional intakes and malnutrition 

in disease states and during hospitalisation. Each of these factors represents a potential 

intervention point for improved patient outcomes with regard to food intake and nutritional 
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status in the hospital setting. This section also highlights the importance of the 

multidisciplinary team in improving the nutritional status of hospitalised patients. Doctors 

play a role in the prescription of modified diets and medications (which may positively or 

negatively affect food intake) and their attitudes toward nutrition are likely to have a 

significant impact on patients. Nurses are key to food access, the eating environment and 

fostering positive attitudes around nutrition as they have the most contact time with patients, 

especially at meal times. The role of foodservice staff with food access and meal accuracy is 

also important. Speech pathologists are pivotal in determining appropriate diet and fluid 

textures for patients with oral problems, and occupational therapists assess and improve 

functional abilities such as feeding. Finally, dietitians and nutrition assistants should be 

involved in all steps of the Nutrition Care Process to ensure high quality nutrition care. 

3.2.1.d  Malnutrition: summary 

It is well recognised that malnutrition is a major problem in the clinical setting and is an area 

in need of intervention. Around 20 – 40% of patients in acute care settings in Australian 

hospitals are malnourished, and malnutrition is associated with severe consequences to the 

patient and the health care system. Prevention and/or correction of malnutrition are vital in 

minimising these risks to patients and costs to hospitals. The causes of malnutrition in the 

hospital setting need to be addressed on both an individual and global level, targeting patient, 

service and care delivery related factors. Interventions targeting malnutrition need to be 

evidence based (i.e. informed by the literature), well planned and achievable and acceptable 

within the target population. Adopting a suitable framework, such as the model proposed in 

this thesis, may improve the chance of a nutrition intervention being successful in the hospital 

setting.     
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3.2.2 Pressure injury 

There are a number of terms used to describe PI including pressure ulcers, pressure sores, 

decubitis ulcers, sores, pressure necrosis and ischaemic ulcers (Australian Wound 

Management Association 2012). In Australia and the Pan Pacific, the term “pressure injury” 

has been adopted, hence the use of this term in this thesis. Europe and the USA continue to 

use the term “pressure ulcer”, however the terms can be used interchangeably as they refer to 

the same condition. According to international consensus guidelines (European Pressure 

Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel et al. 2014), a PI is defined as 

“localised injury to the skin and/or underlying tissue usually over a bony prominence, as a 

result of pressure, or pressure in combination with shear” (p. 12).  

The staging of PI is now standardised across the Pan Pacific (including Australia), Europe 

and the USA as per these guidelines (European Pressure Ulcer Advisory Panel, National 

Pressure Ulcer Advisory Panel et al. 2014). PI are categorised into Stages I – IV, unstageable 

(depth unknown) and suspected deep tissue injury (depth unknown); see Appendix 4. 

3.2.2.a  Prevalence of pressure injury 

It is well recognised that the hospital is a common setting in which PI arise (Grey, Enoch et 

al. 2006). Internationally, the prevalence of PI in hospital settings ranges between 1.1 – 

26.7% (Sayar, Turgut et al. 2009, Delmore 2011, House, Giles et al. 2011, Kwong, Lau et al. 

2011, Lima and Guerra 2011, Smith Jackson 2011, Graves and Zheng 2014). PI incidence has 

been less studied, however a recent review found 26 studies reporting PI incidence estimates 

ranging from 0% over a 4-month period to 29% over a 6-week period in the hospital setting 

(Graves and Zheng 2014). Appendix 5 provides a summary of PI prevalence rates both 

worldwide and Australia wide.  
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PI prevalence studies were assessed using the Oxford Centre for Evidence-based Medicine 

(2011) Levels of Evidence, which have previously been described in section 3.2.1.a. Only 

one study was considered Level 1 evidence as it used a random sample of patients. The 

majority of studies (n=29) were assessed as Level 3 evidence as they used a non-random 

sample; however 25 of these studies assessed PI prevalence in all eligible patients present on 

the study day, which is considered to be the best type of non-random sampling due to its 

inclusiveness and likely representativeness. Six studies did not report how patients were 

included and were therefore unable to be classified. The level of evidence for each prevalence 

study is stated in Appendix 5. As the Oxford Centre for Evidence-based Medicine (2011) 

Levels of Evidence only consider sampling technique for classifying prevalence studies, other 

study aspects should also be considered when assessing quality of the study.  

For example, estimated PI prevalence and incidence rates may vary dramatically depending 

on factors such as assessment tools and methods of data collection, as well as country, setting 

and patient population. The study setting is likely to affect prevalence and incidence rates due 

to differences across countries and facilities with regard to funding, guidelines and 

implementation of PIP strategies. The study population is also an important factor to consider 

as certain patient groups (such as elderly, ICU patients, orthopaedic patients) are likely to be 

at a higher risk of developing PI (Allman, Goode et al. 1995, Sayar, Turgut et al. 2009, 

James, Evans et al. 2010, Cho, Park et al. 2011, Graves and Zheng 2014). Assessment tools 

or criteria for defining PI are likely to affect study outcomes, and whilst most studies used 

internationally recognised assessment criteria such as European Pressure Ulcer Advisory 

Panel (EPUAP) or National Pressure Ulcer Advisory Panel (NPUAP) guidelines, some 

studies used locally developed tools, clinical judgement or other instruments. Methods of data 

collection, such as who assesses PI and the training they have received are also likely to 

influence prevalence and incidence rates (Crowe and Brockbank 2009). 
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3.2.2.b  Impact of pressure injury 

PI has severe consequences for both the patient and the health care system. Negative 

outcomes for the patient include medical, social and emotional complications. For the health 

care system, PI results in substantial costs and lengthy treatment or healing times. 

Patient consequences 

Pressure injuries may result in a number of medical complications. Local and systemic 

infections are common in patients with PI, which in turn may increase hospital length of stay 

(Stratton, Green et al. 2003). PI may result in sepsis, a severe and life-threatening systemic 

inflammatory condition (Galpin, Chow et al. 1976, Bryan, Dew et al. 1983, Allman 1997, 

Grey, Enoch et al. 2006). In a study of 104 episodes of sepsis in 102 patients with PI over 

five years, PI was considered to be the probable source of infection in 49% of episodes 

(Bryan, Dew et al. 1983). Other infectious complications of PI include local infection, 

cellulitis and osteomyelitis (Allman 1997). 

Lengthy healing times are another complication of PI. One study reported that more than 

85% of patients with PI were discharged from hospital before their largest PI had healed 

(Allman, Walker et al. 1987). In the nursing home setting, more than 40% of Stage III and IV 

PI failed to heal after six months of treatment (Allman 1995). The failure of a PI to heal is 

associated with an increased risk of death (Allman 1989). PI alone have been associated with 

a four to six fold increase in mortality risk (Allman, Laprade et al. 1986, Allman 1989, 

Allman 1997). Furthermore, death rates amongst hospital patients with PI are reported to be 

between 23 – 37% (Allman, Laprade et al. 1986, Allman, Walker et al. 1987).  

Concerns raised by patients with PI reflect a variety of medical, social and emotional factors. 

Patients report the major issues around PI include pain, exudates and healing times, loss of 
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independence, social isolation and relationships and body image and emotional issues (Fox 

2002). PI also results in reduced mobility, which may further increase the risk of developing 

another PI (Grey, Enoch et al. 2006, Crowe and Brockbank 2009).    

Health care system consequences 

In addition to patient burden, PI negatively affects the health care system through increased 

hospital costs and LOS. In the Australian hospital setting, PI have been found to increase 

LOS of acute admissions by a median of 4.3 days (Graves, Birrell et al. 2005). This is 

consistent with studies around the world. In the USA hospital setting, the mean LOS in 

patients who developed Stages II – IV PI during admission was significantly greater (20.9 

days) than patients who did not develop PI (12.7 days) after adjusting for other predictors of 

LOS (Allman, Goode et al. 1999). A German study also reported that patients who developed 

PI had a significantly longer LOS than patients who did not develop PI (Hengstermann, 

Fischer et al. 2007). Greater LOS associated with PI places a large burden on the health care 

system and is likely to result in higher hospital costs, which have also been the focus of 

clinical research around PI.  

A recent study estimated the total cost of PI in public and private hospitals in Australia in 

2010-11 was US$1.64 billion (±US$1.05 billion) (Graves and Zheng 2014). In Australian 

public hospitals, an estimated AU$285 million per year of opportunity cost (measured in bed 

days) was lost due to PI in 2001-02 (Graves, Birrell et al. 2005), equivalent to 398,432 bed 

days lost (Graves, Birrell et al. 2005). The economic impact of PI attributable to malnutrition 

in Queensland public hospitals in 2002-03 was estimated to be 16,000 bed days (0.67% of 

total bed days) and AU$13 million in bed days lost (Banks, Graves et al. 2010). These costs 

are likely to be underestimated as additional costs associated with PI such as nursing time, 

specialised equipment (such as pressure-relieving mattresses), materials (such as dressings 
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and other consumables) and community costs have not been included. A recent study 

evaluating costs of hospital-acquired complications in Victorian (2005-06) and Queensland 

(2006-07) public hospitals ranked PI as the fifth most costly complication by total additional 

system costs, incurring an estimated AU$24,234,740 in additional costs (Jackson, Nghiem et 

al. 2011). This is equivalent to approximately AU$8435 in additional costs per case of PI 

(Jackson, Nghiem et al. 2011).  

Studies from the USA and Europe have reported increased hospital costs in patients with PI. 

In a hospital study from Alabama, USA, the adjusted mean cost per patient who developed a 

PI was US$29,048, significantly greater than patients who did not develop PI (US$13,819) 

(Allman, Goode et al. 1999). An estimate of costs of PI in Dutch nursing homes showed that 

on average, €245,545 is spent per year, including costs of personnel and materials for care of 

patients with PI (Schols, Kleijer et al. 2003). In the UK, the estimated annual cost of treating 

PI in the hospital and long-term care setting was £1.4 – 2.1 billion in 1999/2000 (Bennett, 

Dealey et al. 2004). The majority of this cost (more than 90%) was comprised of nursing 

time, however cost of dressings, antibiotics, diagnostic tests, support surfaces and inpatient 

days were also included. The cost of healing a single case of PI ranged from £1,064 (Stage 1) 

to £10,551 (Stage 4).  

Many health care organisations around the world have recognised the significant cost of PI 

and implemented financial penalties such as withdrawal of reimbursement or fines to 

hospitals for each patient that develops a PI during admission (Centers for Medicare and 

Medicaid Services 2007, Department of Health 2012). In Australia, Queensland public 

hospitals are fined AU$30,000 and AU$50,000 for stage III and IV hospital acquired PI, 

respectively (Queensland Government and Queensland Health 2012).  
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Additionally, pressure injury prevention (PIP) is one of the Australian Commission on Safety 

and Quality in Health Care national health service standards, which are used to assess 

hospitals’ performance and grant accreditation (Australian Commission on Safety and 

Quality in Health Care 2011). Clearly, PIP is of high importance to patients and families, 

ward staff, and hospitals and health services. 

3.2.2.c  Causes of pressure injury 

A variety of extrinsic and intrinsic factors are involved in the development of PI. Extrinsic 

factors relate to external, physical or environmental factors such as pressure, moisture, 

shearing forces and friction. The timeframe of PI onset in presence of these factors is 

unknown. One integrated review (Gefen 2008) assessed three models: 1) Studies of patients 

who underwent surgeries of known duration and subsequently developed a serious PI; 2) 

Animal studies in which loads were applied on soft tissues and tissue viability monitored in 

real time or using histology post-euthanasia; and 3) In vitro models in cell cultures and tissue-

engineered constructs). The results indicated that “PIs in sub-dermal tissues under bony 

prominences were very likely to occur between the first hour and 4 to 6 hours after sustained 

loading. However, research examining these timeframes in sitting patients is not available.” 

Extrinsic risk factors are well recognised, and as strong predictors for developing PI they 

have been a primary focus for PIP strategies (Allman 1989, Mathus-Vliegen 2001, Crowe 

and Brockbank 2009, Lahmann, Tannen et al. 2011). However, intrinsic factors may also play 

a large role in PI development. 

Intrinsic factors relate to patient, disease and nutrition related factors. Patient-related factors 

such as incontinence and age, and disease-related factors such as catabolic illness, diabetes, 

sepsis, neurological or vascular diseases, altered mental status, sensory impairment, low 

blood pressure and elevated temperature are mostly non-modifiable risk factors that offer 
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limited potential for intervention targeting PIP (Allman, Laprade et al. 1986, Allman 1989, 

Ek, Unosson et al. 1991, Bergstrom and Braden 1992, Maklebust and Magnan 1994, Allman, 

Goode et al. 1995, Bliss and Simini 1999, Bourdel-Marchasson, Barateau et al. 2000, 

Houwing, Rozendaal et al. 2003, Grey, Enoch et al. 2006, Crowe and Brockbank 2009). 

Aside from extrinsic physical factors such as those mentioned above, and physical 

movement, nutrition-related factors are potentially modifiable intrinsic risk factors that have 

potential to be improved by interventions aimed at PIP (Stratton, Ek et al. 2005, Crowe and 

Brockbank 2009). As the focus of this thesis is nutrition for PIP, the review will focus on the 

nutritional risk factors associated with PI development. 

In this section, papers reporting on nutrition related risk factors were assessed using the 

NHMRC Evidence Hierarchy for aetiology studies. Relevant studies below were classified 

into level I evidence (systematic review, n=1), level II evidence (prospective cohort study, 

n=9), level III-2 evidence (retrospective cohort study, n=2), level III-3 evidence (case-control 

study, n=1) and level IV evidence (cross-sectional study, n=7).  Some studies (n=6) were 

basic reviews and unable to be classified using these criteria.  

Malnutrition as a risk factor 

Some prospective and retrospective cohort studies found no association between malnutrition 

and increased PI risk in nursing home and community patients (Guralnik, Harris et al. 1988, 

Brandeis, Ooi et al. 1994). On the contrary, other prospective and cross-sectional studies have 

shown a fairly strong correlation between severe malnutrition and development of PI 

(Pinchcofskydevin and Kaminski 1986, Berlowitz and Wilking 1989, Thomas, Verdery et al. 

1991, Bergstrom and Braden 1992, Mathus-Vliegen 2001, Langer, Schloemer et al. 2003). 

More recently, malnutrition has been found to double the risk of having a PI in Australian 

public health care facilities (Banks, Bauer et al. 2010). Additionally, malnutrition was 
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identified as an important risk factor in PI development and severity in the community setting 

(Iizaka, Okuwa et al. 2010). Whilst evidence around malnutrition as a risk factor for PI has 

been inconsistent in the past, it has grown stronger in recent years, which is likely due to 

improvements in study design and methodological rigour, such as larger, more representative 

samples and clearer data collection procedures and assessment techniques. 

Many authors have suggested that patients with PI are malnourished (Pinchcofskydevin and 

Kaminski 1986, Breslow 1991, Iizaka, Okuwa et al. 2010) or in poorer nutritional condition 

compared with patients without PIs (Breslow, Hallfrisch et al. 1991, Hengstermann, Fischer 

et al. 2007). Indeed, the majority of newly admitted hospital patients with Stage III or IV PI 

(Guenter, Malyszek et al. 2000) have been identified as being malnourished. The odds risk of 

having a PI when malnourished is 2.6 (Banks, Bauer et al. 2010). Aside from malnutrition 

being associated with PI on its own, there are many other nutritional factors (which are also 

markers for malnutrition) that may be related to PI risk.  

Anthropometric factors 

Body weight has been reported as a predictor of PI development (Thomas 1997). Weight loss 

or having a low body weight has often been associated with PI incidence and prevalence 

(Allman, Laprade et al. 1986, Allman, Goode et al. 1995, Casimiro, Garcia-de-Lorenzo et al. 

2002, Horn, Bender et al. 2004). Allman et al. (1995) found that decreased body weight 

(≤58kg) was associated with PI development in patients aged ≥55 years with mobility 

restrictions. One reason low body weight is thought to be associated with PI is an increase in 

bony prominences and less fat tissue to more evenly distribute pressure (Stratton, Ek et al. 

2005).  
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Patients’ weight relative to their height has also been identified as an important factor in PI 

risk. In a cross-sectional study of 827 institutionalised elderly Spanish patients, BMI was 

inversely associated with PI prevalence (Casimiro, Garcia-de-Lorenzo et al. 2002). In another 

study, BMI was found to be significantly lower in patients with PI compared to patients 

without PI (Hengstermann, Fischer et al. 2007). With multivariate analysis BMI has been 

shown as an independent risk factor for PI development (Thomas 1997). Depleted tricep 

skinfold is another anthropometrical factor associated with PI development (Allman, Goode 

et al. 1995). 

Biochemical markers 

The role of albumin as an indicator of malnutrition and PI risk remains equivocal. It is often 

used as a clinical marker of nutritional status and is routinely measured in the hospital setting; 

however it is not always an accurate indicator of this. Whilst decreased serum albumin may 

indicate impaired nutritional status, perturbations in albumin concentration may also be 

caused by trauma, illness, chronic disease, perioperative haemodilution or protein loss 

(Allman, Laprade et al. 1986, Aoba, Yamaguchi et al. 1991, Bourdel-Marchasson, Barateau 

et al. 2000).  

Many studies have found hypoalbuminaemia to be an independent risk factor for PI 

development (Allman, Laprade et al. 1986, Bourdel-Marchasson, Barateau et al. 2000, Reed, 

Hepburn et al. 2003), or that there is an association between low serum albumin and PI 

development (Allman, Laprade et al. 1986, Berlowitz and Wilking 1989, Delmi, Rapin et al. 

1990, Breslow, Hallfrisch et al. 1991, Ek, Unosson et al. 1991, Bergstrom and Braden 1992, 

Casimiro, Garcia-de-Lorenzo et al. 2002). Low serum albumin is related to catabolic illness 

in elderly patients, which itself is a risk factor for PI development (Allman, Laprade et al. 

1986, Allman, Goode et al. 1995). The decrease in albumin seen in acute illness in elderly 
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patients may partially explain the increased risk of PI associated with ageing (Bourdel-

Marchasson, Barateau et al. 2000). It has been hypothesised that hypoalbuminaemia may also 

be the result of PI and reflect exudation of protein from an injury (Allman, Goode et al. 1995, 

Mathus-Vliegen 2001). However, other studies of PI have found lower levels of albumin in 

wound fluid compared to serum, which was thought to be due to local factors such as changes 

in fluid balance, the PI itself or local inflammation, rather than systemic factors such as 

nutritional status and systemic inflammation (Iizaka, Sanada et al. 2010). 

Although there seems to be a strong association between low serum albumin and PI, there are 

many confounding factors such as age, inflammation and acute illness that may also play a 

role. Caution must therefore be taken when interpreting associations between serum albumin 

and PI development. 

Dietary factors 

Prolonged reduced nutritional intake results in malnutrition, and malnutrition is associated 

with the development of PI (Stratton, Green et al. 2003, Banks, Bauer et al. 2010). Therefore, 

it is logical to assume that dietary intake will affect a patient’s risk of PI. Poor oral intake has 

often been described as an independent risk factor for PI development (Berlowitz and 

Wilking 1989, Weiler, Franzi et al. 1990, Ek, Unosson et al. 1991, Breslow and Bergstrom 

1994, Thomas 1997, Horn, Bender et al. 2004). Impaired intake of calories and protein 

predisposes individuals to the development of PI (Mathus-Vliegen 2001). Singer (2002) 

reported that the greater the energy and protein deficit, the higher the risk for developing a PI.  

Dietary protein intake alone has also been noted as an independent risk factor for PI 

development (Bergstrom and Braden 1992). A study of 200 institutionalised elderly patients 

at risk of PI (according to the Braden Scale) found that dietary intake of all nutrients was 
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lower among those who developed PI compared to those who did not develop PI (Bergstrom 

and Braden 1992). The role of specific nutrients such as arginine, vitamin C, and zinc has 

received some attention in regards to PI healing; however results are mixed and due to poor 

methodological quality or very small sample sizes of studies, conclusions are unable to be 

drawn (Benati, Delvecchio et al. 2001, Desneves, Todorovic et al. 2005, Dorner, Posthauer et 

al. 2009, Langer and Fink 2014). There is no evidence to support the role of these nutrients in 

PI prevention. However, one RCT of 100 critically ill patients with acute lung injury reported 

that a diet enriched in lipids (EPA, GLA) and vitamins A, C, and E resulted in a significant 

reduction in PI incidence compared to a standard diet similar in macronutrient composition 

(Theilla, Singer et al. 2007). This emerging evidence is promising; however given the unique 

population of critically ill patients, it may be that other factors could account for these 

findings. It is clear that more research is needed around the role of specific nutrients in PIP.  

Impaired self-feeding ability is another independent nutrition-related risk factor (Brandeis, 

Morris et al. 1990, Thomas 1997, Horn, Bender et al. 2004). A retrospective cohort study of 

1524 patients at risk of PI across 95 long term care facilities in the USA found that oral eating 

problems were associated with a greater likelihood of developing PI, whilst nutrition 

intervention (i.e. use of oral nutrition support or enteral feeding for ≥21 days) resulted in a 

decreased likelihood of PI development (Horn, Bender et al. 2004). In the home setting, 

assessing and ensuring adequate dietary intake in patients by health professionals were 

significant preventative factors for PI development (Iizaka, Okuwa et al. 2010). 

There are many factors contributing to the risk of developing PI including intrinsic and 

extrinsic factors. Of particular interest are nutrition-related factors, as these may be addressed 

through targeted nutrition interventions for at-risk patients.  
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3.2.2.d  Pressure injury: summary 

It is clear that PI is a major problem in clinical populations, causing large burdens to both the 

patient and the health care system. Prevention of PI would therefore be likely to result in 

substantial cost savings to the health care system and avoidance of many complications for 

patients. Australian research has estimated that around one third of PI in the hospital setting 

may be attributable to malnutrition; therefore nutrition intervention may serve as an effective 

avenue for PIP. Planning of an effective nutrition intervention relies on many factors, so 

applying a suitable framework may be beneficial in ensuring all aspects of successful 

intervention planning are met. This includes gathering appropriate evidence (intelligence) 

about the problem and its determinants in the context of the clinical setting, planning a 

suitable intervention from this intelligence and evaluating the outcomes.  

3.3  Nutrition for pressure injury prevention 

For section 3.3, literature search terms included: malnutrition, nutrition, nutritional 

intervention, hospital, food intakes, nutritional intakes, nutrition support, enteral nutrition, 

tube feeding, oral nutrition support, oral nutrition supplements, midmeals, mealtime support, 

fortified foods, protected meal times, red trays, patient participation, nutrition education / 

counselling, pressure injury prevention, pressure ulcer prevention, nutrition care process, 

screening, assessment, documentation, diagnosis. These key words were searched 

individually or in various combinations with each other. Searches were limited to studies 

published in English, human studies and adult populations between the years 1990 – 2014. 

Relevant studies were reviewed, and further studies were identified by checking the reference 

lists of these papers.  
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In this section, many aspects of the nutrition care process, particularly nutrition interventions, 

are discussed in terms of recommendations from evidence based practice guidelines. The 

DAA guidelines for the nutritional management of malnutrition (Watterson, Fraser et al. 

2009) and international PI prevention and treatment guidelines (European Pressure Ulcer 

Advisory Panel, National Pressure Ulcer Advisory Panel et al. 2014) base their 

recommendations on levels or strengths of evidence, which are described in Appendix 6. 

3.3.1 Background 

From reviewing existing evidence, improvements in nutritional status will likely produce 

many changes likely to result in greater resistance to the development of a PI. Mechanisms by 

which nutrition support assists in PI prevention are unknown; however improvements in body 

weight, skin integrity and mobility are thought to play a significant role (Stratton, Ek et al. 

2005). 

Improved nutritional status and associated weight gain should increase soft tissue padding 

over bony prominences, thereby helping to distribute pressure on underlying tissues over a 

wider area and reduce the risk of blood flow occlusion (Stratton, Ek et al. 2005). Skin and 

tissue condition should also be improved with adequate nutrient availability, increasing its 

resistance to the effects of pressure, shear force and friction (Stratton, Green et al. 2003). 

Animal studies support this (Takeda, Koyama et al. 1992). Extra fluid consumed through 

nutrition support may reduce incidence of dehydration which is an independent risk factor for 

PI development (Stratton, Ek et al. 2005, Crowe and Brockbank 2009). Nutritional support 

may also improve other risk factors for PI that are associated with malnutrition such as 

mobility and functional status (Stratton, Ek et al. 2005, Vivanti, Ward et al. 2011). 
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The importance of nutrition in PIP is well recognised and is reflected in international 

guidelines that contain recommendations specific to nutrition for PIP (European Pressure 

Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel et al. 2014). They recommend 

the screening and assessment of nutrition status of every patient at risk of PI in each health 

care setting, using a valid and reliable nutrition screening tool. These guidelines also suggest 

having a nutrition screening policy in place and frequent re-screening for malnutrition. An 

individualised nutrition plan based on the individual’s needs should be developed by a 

dietitian in consultation with a multidisciplinary team including a nurse, doctor, speech 

pathologist, occupational therapist, physical therapist and dentist. Recommended nutritional 

intake for patients at risk of PI is 30 – 35kcal/kg (125 – 145kJ/kg) and 1.25 – 1.5g/kg protein, 

with adequate fluid and vitamin and mineral intake. Nutrition support, including the use of 

fortified foods, ONS, enteral or parenteral feeding should be considered as appropriate to 

each patient (European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory 

Panel et al. 2014).   

3.3.2 Nutrition care process 

In order to address malnutrition as a determinant or risk factor for PI, the prevention or 

correction of malnutrition in hospitalised patients must occur, and in turn, a reduction in PI 

risk is likely to be observed. According to the evidence based practice guidelines (Watterson, 

Fraser et al. 2009), in Australian hospitals nutrition care should follow the Nutrition Care 

Process (NCP) (American Dietetic Association 2008). The NCP involves a number of steps, 

including nutrition screening and referral (an important antecedent step), and nutrition 

assessment and re-assessment, diagnosis, intervention and monitoring and evaluation (see 

Figure 3.1). Documentation is important at all times. These steps and how they are put into 

practice in the clinical setting are discussed in more detail below.  
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Figure 3.1 The Nutrition Care Process (American Dietetic Association, 2008)  

3.3.2.a. Nutrition screening and referral 

Nutrition risk screening is pivotal in the hospital setting in order for at-risk patients to be 

identified and referred to appropriate health professionals for adequate nutrition care. 

Evidence based guidelines for the management of malnutrition recommend routine nutrition 

screening in the acute care setting to identify malnutrition risk and initiate nutrition care 

(NHMRC grade of recommendation: B) (Watterson, Fraser et al. 2009). Furthermore, 

international PIP guidelines recommend nutrition screening for patients at risk of PI should 

be conducted on admission and at each significant change in clinical condition, with a valid 
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and reliable nutrition screening tool (strength of evidence: C) (European Pressure Ulcer 

Advisory Panel, National Pressure Ulcer Advisory Panel et al. 2014). See Appendix 6 for 

grades/strengths of evidence used in these guidelines. 

A number of clinical tools are used to screen for malnutrition, described previously in section 

3.2 (and Appendix 2). Despite this, malnutrition in hospitalised patients remains under-

recognised, under-diagnosed and poorly documented. In a systematic review of screening and 

recognition of malnutrition worldwide, Elia et al. (2005) reported that in the absence of a 

nutrition screening program, 60 – 85% of patients at risk of malnutrition were not identified 

as such. European studies support this, with only 25% of medical and nursing staff reporting 

that routine nutrition screening occurred on all patients in their facility (Mowe, Bosaeus et al. 

2006). Similarly, only 24% of Danish doctors and nurses reported nutrition screening was a 

routine procedure in 1997 (Rasmussen, Kondrup et al. 1999). A follow up survey in 2004 

indicated that significantly more doctors and nurses (40%) reported routine screening on and 

during hospital admission (Lindorff-Larsen, Hojgaard Rasmussen et al. 2007). 

A study by Ferguson et al. (2010) compared nutrition screening practices in Australian 

hospitals in 1995 and 2008, over which time the number of hospitals conducting nutrition 

screening increased from 23% to 78%. However, the latter figure is likely to have been 

overestimated due to the poor response rate to the 2008 survey (8% of eligible participants) 

and the likelihood that respondents were more likely to be from hospitals that conduct 

nutrition screening (Ferguson, Banks et al. 2010). Only 5% of Australian hospitals were 

represented, and of these, 50% did not have a policy in place for nutrition screening despite 

the Dietitians Association of Australia guidelines recommending that routine nutrition 

screening be conducted on all patients in acute care settings (Watterson, Fraser et al. 2009, 

Ferguson, Banks et al. 2010).  



 

56 

 

The Nutrition Care Day Survey 2010, which was conducted in 370 wards across 56 hospitals 

in Australia and New Zealand, identified that only 64% of all wards surveyed conducted 

nutrition risk screening (Agarwal, Ferguson et al. 2012). Only 14% of wards conducted 

malnutrition re-screening (on a weekly, fortnightly or monthly basis) and a number of 

different tools were used between hospitals (Agarwal, Ferguson et al. 2012). These results 

demonstrate that malnutrition screening rates in Australian and New Zealand hospitals are 

inadequate both upon and during admission and there is inconsistency in the screening tools 

used.  

Nutrition screening is particularly important in patients at risk of PI as malnutrition is an 

additional risk factor for PI (Banks, Bauer et al. 2010). It appears that nutrition screening 

rates amongst general hospital patients are suboptimal; however screening rates amongst 

patients at risk of PI is ill understood. In a 2013 Queensland-wide hospital bedside audit, it 

was identified that 76% of all patients were screened for malnutrition and only 55% received 

a follow-up malnutrition screen (Queensland Health 2014). Whilst malnutrition screening 

rates in patients deemed to be at risk of PI were not reported, it was found that only 38% of 

all patients were assessed for PI risk within eight hours of admission, and of these, 64% were 

deemed to be at risk of PI. However, there are a number of limitations of this audit including 

a large number of observers with limited training, inconsistent application of definitions and 

considering levels of evidence, this is a quality activity.  

Improvements in nutrition screening rates may be seen with the implementation of hospital 

nutrition screening policies, staff training, increased awareness of malnutrition and improved 

prioritisation of duties. Once at risk patients are identified through nutrition screening, 

appropriate referrals can be made in order to apply nutrition care.  
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3.3.2.b.  Nutrition assessment and diagnosis 

Identifying existing malnutrition and its severity is pivotal in enabling practitioners to provide 

appropriate nutrition care for improvement of nutritional status. Nutrition assessment may be 

performed by a dietitian or other health professional, and should occur using a valid nutrition 

assessment tool appropriate to the patient population (Watterson, Fraser et al. 2009). Such 

tools (described in Appendix 2) often assess anthropometric and dietary criteria, and may also 

include biochemical, clinical and social factors in their assessment. Similarly PIP guidelines 

recommend assessment of weight status/history, eating ability, and adequacy of nutrition 

intake in a nutrition assessment (strength of evidence: C) (European Pressure Ulcer Advisory 

Panel, National Pressure Ulcer Advisory Panel et al. 2014). Despite these recommendations, 

research suggests that these practices are poorly completed in the hospital setting (Middleton, 

Nazarenko et al. 2001, Bavelaar, Otter et al. 2008, Gout, Barker et al. 2009).  

A study conducted in a Dutch hospital found that despite 32% of 395 newly admitted medical 

patients identified as malnourished, only 15% of all patients’ nutritional status was assessed 

by doctors (Bavelaar, Otter et al. 2008). Furthermore, less than 25% of malnourished patients 

were seen by a dietitian during their admission (Bavelaar, Otter et al. 2008).  

Australian studies report similar findings. Only 15% of 62 malnourished patients were 

diagnosed with malnutrition, and 9% were correctly coded for hospital funding purposes in a 

Melbourne hospital (Gout, Barker et al. 2009). Furthermore, only 36% and 45% of 

malnourished patients were referred to and seen by a dietitian respectively during their 

admission, indicating that the majority of malnourished patients are unrecognised and 

untreated (Gout, Barker et al. 2009). Of the malnourished patients seen by a dietitian, only 

29% were documented by the dietitian as being malnourished (Gout, Barker et al. 2009). This 
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shows that poor documentation practices are not limited to medical and nursing staff, but 

extend to dietetic staff who are believed to be experts in clinical nutrition. 

In two Sydney teaching hospitals, malnutrition was present in 36% (n=293) of 819 recruited 

patients, however of these malnourished patients, 64% were not identified as such and 

therefore were not receiving nutrition intervention by dietitians (Middleton, Nazarenko et al. 

2001). In another Sydney study, malnutrition prevalence was 42% (n=127) in 324 patients 

(Lazarus and Hamlyn 2005). Of the 137 patients identified by SGA as being malnourished, 

only one was documented as such. Furthermore, only 15% of malnourished patients were 

referred to dietitians (Lazarus and Hamlyn 2005). This is a major concern given the high 

prevalence rates of malnutrition in these settings.  

While most of these studies were conducted in the Australian setting, with the exception of 

one Dutch study, they included a broad range of patients. One study included all hospital 

wards (except for critical care or obstetrics) (Middleton, Nazarenko et al. 2001), whilst others 

included acute or general medical wards (Bavelaar, Otter et al. 2008, Gout, Barker et al. 

2009), or a mix of general surgical, cardiology, neurosurgical, orthopaedic and urology 

(Lazarus and Hamlyn 2005). Sample sizes ranged from 275 to 819 patients. Prospective and 

retrospective methods were used to collect data, however all studies audited medical records 

to assess outcomes. Despite these subtle differences in study design and sample size, the 

results from these studies are congruent in that assessment and diagnosis of malnutrition is 

suboptimal in the hospital setting. 

3.3.2.c.  Documentation 

Documentation is important in all stages of the NCP. It ensures all members of the health 

care team are aware of existing malnutrition and its potential consequences and also affects 
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hospital funding through coding for malnutrition. Despite this, poor documentation of 

malnutrition is evident in hospitals around the world. A study of 9348 patients in hospitals 

across 13 countries in Latin America, in which 50.2% of patients were found to be 

malnourished, reported that reference to nutritional status of patients was documented in only 

23.1% of medical records (Correia and Campos 2003). Similarly, Waitzberg et al. (2001) 

reported that only 18.8% of 4000 patient records contained information regarding nutrition-

related issues despite malnutrition being present in 48.1% of patients across Brazilian 

hospitals. Other studies in South America also report these findings (Wyszynski, Perman et 

al. 2003). Similar results have been reported in the United Kingdom where 40% of 500 

patients were malnourished on admission to a teaching hospital. Of the patients classified as 

malnourished, less than 50% had any nutrition information documented in their medical 

records (McWhirter and Pennington 1994). A small sample of malnourished patients (n=55) 

was reassessed upon discharge and only 18% had been referred for nutrition support. This 

indicates that poor documentation practices are likely to coincide with inadequate referral 

rates in malnourished individuals.   

Documentation of nutritional parameters such as height and weight are important for making 

initial assessments and monitoring a patient’s nutritional status. However, these are poorly 

conducted in the hospital setting. The Nutrition Care Day Survey 2010 reported that weight 

upon admission was only recorded in 32% (n=117) of the 370 wards surveyed in 56 hospitals 

across Australia and New Zealand (Agarwal, Ferguson et al. 2012). In a study of 10 hospitals 

in Wessex, UK, only 40% of 1856 patients had weight recorded on admission (Brosnan, 

Margetts et al. 2001). Similarly, a German community hospital study reported that weight and 

height were documented in only 54% and 26% of geriatric patients, respectively, despite a 

high prevalence of malnutrition (Volkert, Saeglitz et al. 2010). In Canada, only 58% and 45% 
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of patients in a general medical ward had weight and height documented, respectively (Singh, 

Watt et al. 2006).  

Identification of malnutrition through appropriate assessment, diagnosis, documentation and 

referral of malnourished patients is extremely important in order for patients to receive 

adequate nutrition care. However, these practices are poorly completed in the clinical setting 

with potential implications for patient outcomes.  

3.3.3 Nutrition intervention 

Once patients at nutritional risk are identified, nutrition intervention should be applied in 

order to prevent or treat malnutrition and reduce the risk of PI. International PIP guidelines 

recommend developing an individualised nutrition care plan and using evidence based 

guidelines for providing optimal nutrition and hydration for patients at risk of malnutrition 

and PI (strength of evidence: C) (European Pressure Ulcer Advisory Panel, National Pressure 

Ulcer Advisory Panel et al. 2014). There are a number of methods for delivering nutrition 

intervention including enteral tube feeding, oral nutrition support, fortified foods and 

beverages, patient education and patient participation. These avenues are discussed further 

below. Whilst each method of nutrition intervention is discussed separately, some 

interventions may use a combination of strategies such as oral nutrition support with nutrition 

education/counselling, which are identified in the review. For interventions using a 

combination of strategies, it may be difficult to determine if any effects seen are due to one 

single strategy, or the combination of strategies. 

Enteral tube feeding 

Enteral tube feeding is the delivery of artificial nutrition formula through a naso-gastric tube 

(NGT) or Percutaneous Endoscopic Gastrostomy (PEG) tube. The use of enteral tube feeding 
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is a more aggressive method of providing additional nutrition compared with other methods 

of nutrition support and is somewhat controversial due to potential risks and side effects. PIP 

guidelines suggest considering the use of enteral feeding in patient at risk of PI if nutrition 

goals are unable to be met orally (strength of evidence: C) (European Pressure Ulcer 

Advisory Panel, National Pressure Ulcer Advisory Panel et al. 2014). Studies report 

inconsistent findings on the effects of enteral tube feeding on clinical and nutrition related 

patient outcomes. 

Some studies have found enteral tube feeding to be an effective method of nutrition support 

in patients with swallowing disturbances (Gomes, Lustosa et al. 2012), stroke (Park, Allison 

et al. 1992), hip fracture (Bastow, Rawlings et al. 1983) and acute illness (Marik and Zaloga 

2001). However, others have found no effect on clinical or nutritional outcomes (Sampson, 

Candy et al. 2009), or increased risks of adverse outcomes (Sanders, Carter et al. 2000) 

associated with enteral tube feeding in patients with advanced dementia. In fact, PEG feeding 

has been associated with a higher risk of developing a PI in nursing home patients with 

advanced dementia (Teno, Gozalo et al. 2012). PEG feeding has also been associated with 

higher risks of mortality and poor outcomes in stroke patients, compared to nasogastric (NG) 

feeding (Dennis, Lewis et al. 2005). 

A study comparing NG feeding and ONS found significant improvements in body weight and 

amount of estimated nutritional requirements met in both groups compared to controls, with 

no differences between interventions (McWhirter and Pennington 1996). Neither NG feeding 

or ONS affected patients’ appetite or daily oral intake; however more patients refused NGF 

(n=7) compared to ONS (n=2) (McWhirter and Pennington 1996), indicating that ONS is 

likely to be better tolerated than NGF, and produces the same nutritional and clinical benefits. 
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Whilst most of these studies cannot be generalised to patients at risk of PI in the hospital 

setting, it seems that the available literature on the effectiveness of enteral tube feeding on 

clinical and nutritional outcomes in hospital patients is inconclusive and requires further 

investigation. There are a number of limitations associated with enteral tube feeding, 

including tolerance issues and complications (Bastow, Rawlings et al. 1985, Hartgrink, Wille 

et al. 1998, Teno, Gozalo et al. 2012). Furthermore, the observed benefits of NG feeding may 

be achieved through ONS, without the complications associated with NG feeding (McWhirter 

and Pennington 1996). Overall, it seems that enteral tube feeding is an invasive method by 

which to provide nutrition support, and may not be feasible considering the risks involved 

and alternative methods of nutrition support available (Gall, Grimble et al. 1998, Teno, 

Gozalo et al. 2012).  

Oral nutrition support 

Oral nutrition support (i.e. commercial oral nutrition supplements) is another avenue to 

potentially improve the nutritional intakes and associated outcomes of hospital patients, and 

is recommended for patients at risk of PI who are unable to meet their requirements with diet 

alone (strength of evidence: B) (European Pressure Ulcer Advisory Panel, National Pressure 

Ulcer Advisory Panel et al. 2014). A number of studies have investigated the effectiveness of 

ONS in the hospital setting and provide stronger evidence for its use in clinical populations 

compared to enteral tube feeding.  

An overview of systematic reviews, meta-analyses and RCTs has highlighted the benefits of 

ONS on a number of patient outcomes in a range of patient populations (Stratton and Elia 

2007). The review found that ONS was associated with lower mortality compared with 

routine care in a number of patient groups in the hospital setting (Stratton, Green et al. 2003, 

Milne, Avenell et al. 2006, National Collaborating Centre for Acute Care (UK) 2006, Stratton 
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and Elia 2007). Individual systematic reviews have found lower risk of mortality in general 

hospitalised patients (OR 0.62, 95% CI 0.49 – 0.76) (Stratton, Green et al. 2003), 

malnourished patients (RR 0.81, 95% CI 0.68 – 0.97) (National Collaborating Centre for 

Acute Care (UK) 2006) and older patients aged >65 years (OR 0.86, 95% CI 0.74 – 1.00) and 

>75 years (OR 0.64, 95% CI 0.49 – 0.85) (Milne, Avenell et al. 2006). Many studies have 

found that the benefits of ONS in relation to reduced mortality risk are more pronounced in, 

but not limited to, patients who are malnourished (Stratton, Green et al. 2003, Milne, Avenell 

et al. 2006, National Collaborating Centre for Acute Care (UK) 2006, Stratton and Elia 

2007). Whilst these reviews are considered high quality evidence, particularly the overview 

of systematic reviews by Stratton et al., this paper was published in 2007 and contains 

reviews published between 2001 and 2007. The primary studies assessed in these reviews 

would be even older, so whilst this evidence is rigorous in terms of study design, it may be 

outdated. It is also worth noting that in these reviews, some studies used a combination of 

strategies such as ONS simultaneously using or comparing with dietary counselling. The 

effectiveness of dietary counselling is discussed in following sections. 

Similarly, ONS was associated with reduced rates of complications such as infections, 

incomplete wound healing and PI development compared to routine care in a large number of 

studies (Langer, Schloemer et al. 2003, Stratton, Green et al. 2003, Nestle Nutrition Institute 

Workshop Series: Clinical and Performance Programme 2005, Stratton, Ek et al. 2005, 

National Collaborating Centre for Acute Care (UK) 2006). Two systematic reviews 

specifically evaluated the effect of ONS on PI risk and concluded there was a role for ONS in 

the prevention of PI (Langer, Schloemer et al. 2003, Stratton, Ek et al. 2005). This evidence 

is discussed in more detail in Section 3.3.4. A Cochrane review of the use of ONS in hip 

fracture patients concluded that ONS may reduce unfavourable outcomes such as death and 

complications in these patients (Avenell and Handoll 2010). In the review by Stratton et al. 
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(2007), reduced risk of complications was observed in all patient groups regardless of BMI, 

age or specific medical conditions. 

ONS has been associated with benefits in relation to body weight, including smaller weight 

losses and increased weight gains, which are likely to be linked to functional improvements 

seen in some studies (Unosson, Larsson et al. 1992, Stratton, Green et al. 2003, Baldwin and 

Parsons 2004, Milne, Avenell et al. 2006, National Collaborating Centre for Acute Care (UK) 

2006, Stratton and Elia 2007). In the acute care setting, positive changes in body weight 

associated with the use of ONS are typically small (i.e. < 1- 2kg), which is likely due to short 

supplementation periods (of as little as seven days) (Stratton and Elia 2007). Many studies 

report that weight loss is attenuated in patients receiving ONS (-1%) compared with routine 

care (-3%) (Stratton, Green et al. 2003, Stratton and Elia 2007). It remains unclear whether 

changes in body weight and composition are important parts of the mechanism by which 

ONS improves clinical outcomes such as complications and mortality; however these 

anthropometric benefits are likely to improve functional status in hospital patients, which is 

an important risk factor for PI development (Allman, Goode et al. 1995, Stratton and Elia 

2007). 

Studies have consistently shown that ONS is effective in increasing total energy and nutrient 

intakes, and tends not to suppress food intake or appetite in hospitalised patients (McWhirter 

and Pennington 1996, Stratton, Green et al. 2003, Baldwin and Parsons 2004, Stratton, Ek et 

al. 2005, National Collaborating Centre for Acute Care (UK) 2006, Stratton and Elia 2007). 

In fact, one early study among 54 gastrointestinal surgical patients found that patients 

receiving ONS consumed significantly more energy (7700kJ) compared to controls (4650kJ), 

and this difference was due not only to ONS but also to greater energy consumption from the 

hospital diet in ONS patients (Rana, Bray et al. 1992). It is important that ONS does not 
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inhibit or replace oral food intake as this negates the purpose of ONS and may increase 

hospital food wastage and costs. However, the evidence for dietary supplementation using 

ONS in addition to the hospital diet appears strong for improving patients’ nutritional intakes 

without impacting on their appetite or oral food intake (Stratton and Elia 2007). 

A number of studies have reported benefits of ONS in regards to hospital costs, which is 

likely to be associated with reductions in complications and length of hospital stay (Russell 

2007, Stratton and Elia 2007, Banks, Graves et al. 2013). A UK review reported that the use 

of ONS compared to routine care was more cost effective in a range of patient groups 

including gastrointestinal and orthopaedic surgery, stroke, and elderly patients (Russell 

2007). Cost savings were estimated in terms of reductions in length of stay and complications 

associated with ONS and savings were approximately £849 for bed days and £298 for 

complications per patient (Russell 2007). In a recent Australian study, an economic model 

was used to predict hospital cost savings of using nutrition support in regards to development 

of PI, a specific complication of malnutrition (Banks, Graves et al. 2013). The model 

estimated that if an intensive nutrition support intervention was implemented in Queensland 

public hospitals in 2002 – 2003, around AU$5.4 million may have been saved in bed days 

alone, accounting for input costs of the intervention (Banks, Graves et al. 2013).  

Whilst there are many benefits in patient outcomes associated with the use of ONS, there are 

also limitations to this method of nutrition support. Some limitations include reduced 

tolerance of ONS due to poor palatability or taste changes and are likely to result in flavour 

fatigue over the long term (Bolton, Abbott et al. 1992, Darmon, Karsegard et al. 2008). A 

study investigating the tolerance of three different oral nutrition supplements amongst 60 

cancer patients reported a high drop-out rate (54%) due to flavour issues, with only 10% of 

all patients continuing the prescribed ONS for ≥90 days (Bolton, Abbott et al. 1992). Another 
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study using ONS in a large group of geriatric patients reported that ~20% of participants 

refused ONS, resulting in these patients being excluded from the study (Larsson, Unosson et 

al. 1990).  However, other research suggests that ONS is usually considered an acceptable 

mode of nutrition support by patients (Darmon, Karsegard et al. 2008). A study of 109 

malnourished hospital patients found that ONS was generally well accepted and well 

tolerated; however patients’ taste preferences should be considered as pleasantness ratings 

differed between different supplements and this is likely to affect their consumption 

(Darmon, Karsegard et al. 2008). 

The benefits of using a Med-Pass program, which is the prescription and delivery of ONS as 

a medication, have been reported in small non-randomised intervention studies (Bender, 

Pusateri et al. 2000) but there is no rigorous evidence in the form of RCTs. Studies are mostly 

in long term care facilities, and have shown mixed results. One study among 30 patients in a 

long term care facility implemented a Med-Pass program consisting of 60mL of 2kcal/mL 

formula four times/day (Welch, Porter et al. 2003). The Med-Pass program resulted in weight 

gain in 72% of patients, reduced waste of ONS, and a mean increase in meal intake of 7.3% 

(Welch, Porter et al. 2003). Alternatively, another study among 17 nursing home patients 

reported a 17% decrease in total energy intake after the introduction of a Med-Pass program, 

although patients’ weights were maintained (Remsburg, Sobel et al. 2001). Supplements were 

dispensed accurately in 96% of cases (60mL of 2kcal/mL ONS 3-4 times/day); however 35% 

of supplements were wasted (Remsburg, Sobel et al. 2001). Despite the lack of evidence 

supporting Med-Pass programs, many institutions use this approach to providing ONS. Better 

quality studies are needed to test the effectiveness of such programs in the acute care setting. 

Overall, despite potential limitations around flavour and acceptance, the evidence for ONS as 

a method for nutrition intervention in the clinical setting is strong. ONS is consistently 
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associated with lower risks of mortality and complications and seems to be an effective 

method in improving body weight and composition and total nutrient intakes, without 

suppressing appetite or oral food intake in hospital patients, and is overall cost saving 

(Russell 2007, Stratton and Elia 2007, Banks, Graves et al. 2013).  

Fortified or nutrient-dense food items 

High protein, high energy food items are another avenue of nutrition support and may be used 

as a cheaper or more palatable alternative to ONS. PIP guidelines suggest the use of fortified 

foods as a nutrition support strategy in patients at risk of PI whose requirements cannot be 

achieved by dietary intake alone (strength of evidence: B) (European Pressure Ulcer 

Advisory Panel, National Pressure Ulcer Advisory Panel et al. 2014). A number of studies 

have investigated the effectiveness of this method of nutrition support in improving the 

intakes of hospitalised patients.  

A UK hospital study trialled a nutrition intervention using snacks and supplemented food 

items in order to improve intake (Gall, Grimble et al. 1998). Patients were allocated to a 

control (n=81) or intervention (n=62) group and received either the standard hospital diet or 

the standard diet with the option of extra foods at the point of service, respectively. Patients 

in the intervention group (IG) had a significantly higher energy intake (by 17.5%) and a 

significantly lower energy deficit (by 1400kJ/day) compared to the control group (CG). 

Protein intake was increased by 8.2%, however this was not significant. The intervention 

lasted only 3 days, and it could be argued that patients may become tired of the extra foods 

offered if this was not varied over a longer time frame. However, patients may be less likely 

to develop flavour fatigue with food items compared to oral nutrition support (Gall, Grimble 

et al. 1998). These results indicate that provision of optional extra food items at point of 
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service significantly increases energy intake and reduces energy deficit in hospitalised 

patients and full compliance is not required to achieve this.  

In long term elderly hospital patients, a crossover study designed to compare energy intake in 

patients consuming either the standard hospital diet or high energy food for three weeks 

demonstrated that regardless of the therapeutic diet, meal time, or portion size, the mean 

intake was the same (~80% of volume provided) (Olin, Österberg et al. 1996). During the 

high energy food condition, patients consumed 40% more energy intake than the standard 

food condition, which in turn resulted in a 3.4% increase in body weight in the three week 

intervention period. The authors suggested that the cost of this intervention was lower than 

other available avenues to improve energy intake. This study suggests that it is food volume, 

not food energy content that limits patients’ intake in older populations. This is an important 

factor to consider as energy content of foods may be increased without increasing food 

volume, resulting in improved energy intakes of patients.  

The impact of menu fortification on dietary intakes was confirmed by Barton and colleagues 

(2000), who compared a fortified menu to a standard menu at lunch and dinner meals for 14 

days in older rehabilitation patients. The portion sizes on the fortified menu were reduced by 

20% and the energy content of the meals was increased by 14% in the fortified menu 

compared to the standard menu. Patients on the fortified menu consumed 25% more energy 

over lunch and dinner than patients on the normal menu (p<0.001). Mean total energy intakes 

were significantly higher in patients consuming the fortified menu (7186kJ) than the standard 

menu (5985kJ) (p<0.001) (Barton, Beigg et al. 2000).      

These studies show that the use of fortified or nutrient-dense food items is likely to improve 

patients’ nutritional intakes in a cost-effective manner in the hospital setting.  
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Patient participation  

Patient participation in their health care has received much attention in recent decades, 

particularly in relation to chronic conditions (Eldh, Ehnfors et al. 2004, Dwamena, Holmes-

Rovner et al. 2012). Patient/client/consumer participation/engagement/collaboration/ 

involvement and patient centred care are all terms used to describe this phenomenon, which 

according to a concept analysis by Sahlsten et al. (2008) comprises four key dimensions. 

These are: 1) an established relationship between the patient and health care professional 

(HCP) that is mutual, trusting and respectful; 2) surrendering of some power or control by the 

HCP to enable equality, negotiation and responsibility; 3) shared information and knowledge 

between HCP and patient, including obtaining patient’s opinions, expectations and 

experiences, and providing individually adapted information/knowledge; and 4) active mutual 

agreement in intellectual and/or physical activities, ensuring patients are invited, encouraged 

and supported (Sahlsten, Larsson et al. 2008). 

Patient participation has been shown to result in improvements in function (Arnetz, Almin et 

al. 2004, Arnetz, Winblad et al. 2010), symptoms (Arnetz, Winblad et al. 2010), control of 

chronic conditions (Rachmani, Levi et al. 2002), hospital readmission rates (Coleman, Smith 

et al. 2004) and patient satisfaction with their health care (Arnetz, Almin et al. 2004, 

Weingart, Zhu et al. 2011). Actively involving patients in their nutrition care may be a 

method by which the nutritional intakes of patients can be improved.  

In a Danish hospital study, an intervention targeting patient involvement in their nutrition 

care was trialled among 253 older orthopaedic patients. This group could be considered to be 

at risk of PI due to reduced mobility and older age. The intervention consisted of pre-surgery 

nutrition education, admission interview assessing the patients’ normal activities with regard 

to health issues and activities of daily living and frequent discussions between the patient and 
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their nurse around dietary preferences, habits, intakes and estimated requirements. Dietary 

intake was recorded from 0700 hours to 0700 hours from the patients’ first full postoperative 

day to the day before discharge (maximum 20 days). The patient and/or nursing staff 

recorded food and fluid intake. Energy and protein intakes were significantly higher in the IG 

(6539±1621kJ and 68±15.4g protein) than the CG (5316±1338kJ and 47±12.3g protein) 

(p=0.001). This was an increase of 23% (1223kJ) in energy and 45% (21g) in protein intakes 

(Pedersen 2005).  

In a study by Holst et al. (2011), interviews were conducted on 12 patients who were at 

nutritional risk and had received nutrition intervention during their hospital admission. The 

researchers grouped patients’ responses into an ‘active’ group, who seemed to have more 

strength and determination in improving their nutritional intake, and a ‘passive’ group who 

appeared to be in a fatigued, depressed-like condition, and who were apathetic to nutrition 

intervention. Patients reported a number of factors that were important in improving their 

nutritional intakes during periods of poor food and fluid consumption. For the active patients, 

motivation to eat was fostered through nutritional goal setting with their health professionals. 

For example, when patients knew the goals for nutritional intake, and they monitored what 

they consumed, and knew how much extra they needed to eat, they felt more inspired to reach 

these goals. However, self-recording their food intake was found to be de-motivating and 

useless when staff did not pay attention.  

Clearly, interventions involving patient participation in their nutrition care may be effective 

in improving nutritional intakes; however this relies on active involvement from both patients 

and hospital staff. In order for its successful uptake, the intervention must be compatible with 

individuals’ values, beliefs and current needs, and be perceived as feasible and beneficial 

(Berwick 2003).    
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Nutritional education and counselling 

Nutrition education and counselling is a key aspect of dietetic care and is seen as an 

important component of PIP (European Pressure Ulcer Advisory Panel, National Pressure 

Ulcer Advisory Panel et al. 2014). However, there is limited evidence on the effectiveness of 

nutrition education on patient intakes (Baldwin and Weekes 2008) or PIP (Australian Wound 

Management Association 2012).  

One systematic review compared the effects of dietary advice with (a) no advice, (b) oral 

nutrition support and (c) dietary advice and oral nutrition support (Baldwin and Parsons 

2004). The review concluded that there was insufficient evidence to support the use of dietary 

counselling in the management of illness-related malnutrition and questioned the cost-

effectiveness of dietitians providing individualised dietary counselling to patients. However, 

the authors highlighted that absence of evidence does not indicate that there is no effect. The 

review, however, has its limitations. The definition of dietary advice was not specific, and 

was defined as ‘instruction to modify food intake, with the aim of improving nutritional 

intake’, and included trials in which patients were given dietary advice by health 

professionals other than dietitians, including nursing staff. One trial was even included in 

which ‘feeding support, provided by health care assistants who were trained to encourage and 

enable all aspects of feeding and to offer snacks and drinks’ was considered to be dietary 

advice. In fact, only one study was identified as having a dietitian deliver the nutrition advice. 

Studies were also carried out in a range of clinical populations including elderly, Cystic 

Fibrosis and Human Immunodeficiency Virus patients, all of whom possess differing clinical 

and nutrition-related issues. The groups therefore may not be comparable in relation to the 

effect of dietary advice for improvement in nutritional status. Other limitations relate to 

differences among nutritional statuses of participants between studies, attrition rates, 
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blinding, length of follow up and intervention methodology. Most of the studies included 

were also of short duration and small sample sizes. There is currently no evidence to support 

dietary advice for the improvement of nutritional status in patients, however due to the poor 

quality of current studies, no definite conclusions can be drawn. 

Similarly, no evidence is available on the effectiveness of patient education programs in 

reducing PI incidence (Australian Wound Management Association 2012). Despite this, 

international consensus guidelines recommend patient and caregiver education for PIP 

(European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel et al. 

2014) and national healthcare standards endorse patient education in health care (Australian 

Commission on Safety and Quality in Health Care 2011). Clearly there is a need for further 

research into the effectiveness of patient education around nutrition for PIP. 

Mealtime support 

There are few studies investigating the effects of mealtime support intervention such as 

protected mealtimes (PM), red trays and feeding assistance and support. Overall, results are 

not promising in regards to improving patient intakes.  

One RCT investigated the effects of feeding support on 592 elderly patients’ nutritional 

status, intake, and outcomes in a UK hospital (Hickson, Bulpitt et al. 2004). Patients in the IG 

received additional support from trained health care assistants, whose role was to identify 

patients with reduced oral intake or other risk factors for malnutrition and coordinate care 

appropriately, encourage and enable patients to eat and drink, and offer additional snacks and 

drinks throughout the day. There was no effect of the intervention on anthropometrical 

factors such as weight, BMI, MAMC, MAC, or triceps skinfold; serum albumin, functional 

status, LOS, or mortality. The only significant finding was a decreased reliance on 
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intravenous (IV) fluids and IV antibiotics in the IG (Hickson, Bulpitt et al. 2004). This study 

was limited in relation to lack of blinding of most of the outcome assessors and potential 

selection bias due to no blinding of the recruiters.  

Conversely, a similar intervention using extensive feeding set-up and assistance, verbal 

prompts, offering of snacks and drinks throughout the day and development of a nutrition 

care plan for each patient was effective in improving energy and protein intakes across two 

main meals and mid-meals (Wright, Cotter et al. 2008). In this small non-randomised study 

of 16 intervention patients compared to 30 unmatched historical controls, results must be 

interpreted with caution. Patients were older and dysphasic, and placed on texture modified 

diets and fluids, so improvements may be more pronounced in this population as intakes in 

these patients are generally poor (Wright, Cotter et al. 2005, Agarwal, Ferguson et al. 2012). 

Also, different methods of collecting dietary intake data were used for intervention and 

control groups, and intakes were only assessed across two meals and mid-meals, and not over 

a complete day. These numerous limitations mean that definitive conclusions should not be 

drawn from these results. 

A RCT using a combination of interventions including nutrition screening, ONS and red trays 

to flag the need for feeding assistance found no impact on nutritional decline after 7 and 14 

days in 375 hospitalised patients (Schultz, Kitson et al. 2014). This study did not report on 

intervention fidelity, and outcome assessors were not blinded, both of which may have 

affected study results. Other researchers reported improvements in identifying and providing 

support to patients at nutritional risk after the implementation of red trays, however no 

quantitative data was collected to support this statement (Bradley and Rees 2003).  

A prospective quasi-experimental study in an acute elderly medical ward found that an 

intervention encouraging patients to eat in a communal dining room at meal times rather than 
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at their bedside resulted in a modest but significant increase in energy intake (~540kJ), but 

had no effect on protein intake at a lunch time meal (Wright, Hickson et al. 2006). This non-

randomised study used two different comparison groups on two wards. One ward acted as a 

control group, whilst patients in the other ward were either treated as intervention or control 

patients based on their ability to participate in the study. Patients who were physically able to 

participate (i.e. attend their meals in the dining room) based on their medical condition and 

rehabilitation potential were included in the intervention group, whilst patients on that ward 

who could not attend the dining room were classified as controls. This introduces bias as 

intervention patients were likely to be less unwell and have better physical function than 

controls, both of which are likely to impact on oral intake. Also, collection of food intake 

data was inconsistent (i.e. food intake data was only collected on an average of six and eight 

control and intervention patients, respectively per day) and not representative of a full day’s 

intake (i.e. only lunch meals were recorded).  

One UK hospital conducted an audit of the effects of introducing PM on nutrient intake and 

mealtime experience in 490 elderly hospitalised patients (Hickson, Connolly et al. 2011). PM 

can be defined as ‘periods on a hospital ward when all non-urgent clinical activity stops. 

During these times, patients are able to eat without being interrupted and staff can offer 

assistance’ (Hospital Caterers Association 2004). Implementation of PM did not result in any 

significant changes in patients’ energy intake, and resulted in a decrease in protein intake, 

which was unexplained (Hickson, Connolly et al. 2011). There was also no effect on 

mealtime interruptions, with 25% of patients still experiencing interrupted meals. This is 

concerning, given the intervention specifically targeted this particular outcome, and raises 

questions around the fidelity or implementation of the intervention. Similarly, another UK 

study found no difference in patient intakes before and after implementation of PM on an 

acute elderly ward, despite a reduction in mealtime interruptions (Weekes 2008). This non-
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randomised audit of patient intakes pre- and post- implementation of PM does not provide 

strong evidence due to a number of study limitations; data was collected by un-blinded 

volunteering nursing and dietetic staff, training of whom was unreported; only one meal per 

day was observed; data was collected months apart and patient characteristics were not 

reported. Also, there was no discussion around the effectiveness of implementation of PM. 

As suggested by Hickson et al. (2011), the lack of effect of PM on reducing interruptions and 

improving patient intakes may be due to inadequate implementation. In that study, PM was 

only used as a guideline and there was no incorporation into hospital policy, and no formal 

education, communication or promotion of PM (Hickson, Connolly et al. 2011). This 

highlights the importance of several key steps of the bi-cycle model, including community 

and stakeholder engagement and mandates for action. Patients and staff should be adequately 

involved in intervention planning and implementation to ensure they consider the 

intervention to be beneficial, acceptable and feasible, which is likely to improve compliance 

and enable the intervention’s effectiveness to be properly assessed. Furthermore, mandates 

such as hospital policy or procedure documents should be used to support the intervention. 

In summary, interventions using mealtime support such as red trays and PM have used a 

number of study designs, which have often been poor, and have shown limited effectiveness 

in improving patients’ nutrition intakes. Other strategies such as feeding assistance or social 

dining may be beneficial, however more high quality studies are needed to elucidate this 

potential effect.  

Summary 

There are a number of avenues for nutrition intervention, each with its own advantages and 

disadvantages in terms of effectiveness, acceptability/compliance and complications. Best 
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practice guidelines suggest an individualised approach to nutrition intervention, depending on 

the patients’ nutrition status and requirements, feeding ability, disease state and PI risk. A 

mix of intervention strategies may be most effective in producing improvements in nutrition 

intake. 

3.3.4 Nutrition support for pressure injury prevention: an overview of randomised 

control trials 

Nutrition support for patients at risk of PI has been investigated in several clinical trials. 

There have been nine studies investigating nutrition support for PIP (Delmi, Rapin et al. 

1990, Ek, Unosson et al. 1991, Hartgrink, Wille et al. 1998, Bourdel-Marchasson, Barateau et 

al. 2000, Houwing, Rozendaal et al. 2003, Hommel, Bjorkelund et al. 2007). All but one were 

randomised controlled trials using oral or enteral nutrition support in high-risk patients for the 

prevention of PI. Table 3.3 gives a summary of the studies.  

All studies were conducted in Europe, over several regions including the UK, Scandinavia, 

central Europe and the Middle East. Patient populations across all studies could be considered 

to be at risk of PI; most studies used orthopaedic (i.e. hip fracture) patients (Delmi, Rapin et 

al. 1990, Hartgrink, Wille et al. 1998, Houwing, Rozendaal et al. 2003, Hommel, Bjorkelund 

et al. 2007, Olofsson, Stenvall et al. 2007), whilst others used critically ill (Bourdel-

Marchasson, Barateau et al. 2000, Theilla, Singer et al. 2007), stroke (Dennis, Lewis et al. 

2005) or medical (Ek, Unosson et al. 1991) patients. Sample sizes ranged from 59 to 859 

patients. Studies had variable results, and there may be a number of reasons for this, which 

are discussed in the following section. 
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Table 3.3  Summary of randomised controlled trials for PIP via nutrition support  

Author, Date, 

Country 

Sample Setting Duration Study 

design 

Baseline 

characteristics 

Nutrition 

intervention 

Compliance PI Outcomes Nutritional 

outcomes 

Hommel, 

Bjorkelund et 

al. 2007  

Sweden 

n = 420. Mean 

age* IG=80.4 

CG=81.5. Hip 

fracture patients 

undergoing 

surgery 

Hospital 

ward 

Duration 

of 

admissio

n 

(median 

11 days) 

CT, 2 

groups 

quasi-

experi

mental 

design 

No PI at 

baseline. 

ONS (Cubitan) 

bd (2100kJ, 40g 

protein, 6g 

arginine). 

Good compliance. 

All patients 

consumed ≥1 

supplement / day 

Significantly less PI 

in IG (28 PI in 21 

patients) compared 

to CG (50 PI in 43 

patients). 

Not reported. 

Olofsson, 

Stenvall et al. 

2007    

Sweden 

n = 157. Hip 

fracture patients 

aged ≥70 years.  

Hospital 

wards 

(ortho 

paedic) 

Up to 4 

months. 

Mean 

LOS 

CG=40 

IG=27 

days 

RCT Not reported Protein-enriched 

meals for ≥4 

days and ONS 

bd for whole 

admission^ 

Not reported Less PI in IG (n=7, 

8%) compared to 

CG (n=14, 19%) 

p=0.054 

Higher rates of 

improved MNA 

scores in IG 

(n=44, 53%) 

compared to CG 

(n=28, 38%) at 4-

month follow up 

p=0.057 

Thiella, Singer 

et al. 2007 

Israel 

n = 100. Mean 

age* IG=57.0 

CG=62.3. 

Critically ill 

patients with 

acute lung 

injury 

Hospital 

ward 

(ICU) 

7 days RCT CG: 14/49 

patients had PI 

IG: 7/46 

patients had PI 

NG feed 

enriched in 

lipids (EPA, 

GLA) and 

vitamins A, C 

and E compared 

to standard feed 

>50% of REEx1.25 

was administered to 

patients in both 

groups from day 1 of 

randomisation 

Significantly less PI 

in IG (n=15/46) 

than CG (n=24/49) 

at day 7 (p<0.05) 

No differences 

between groups 

Dennis, Lewis 

et al. 2005  

UK 

n = 859. Mean 

age* 76 (all 

groups). Stroke 

patients with 

dysphagia  

Hospital 

wards 

(multisite) 

Not 

reported 

2 RCTs Not reported Early NG, NG 

or PEG feeding 

(amount not 

reported) 

14% of IG patients 

did not receive tube 

feeding within 3 days 

of randomisation 

More PI in PEG 

group (n=12) 

compared to NG 

group (n=4) p=0.04 

Not reported. 

Early NG feeding 

was associated 

with reduced risk 

of mortality (NS) 
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Author, Date, 

Country 

Sample Setting Duration Study 

design 

Baseline 

characteristics 

Nutrition 

intervention 

Compliance PI Outcomes Nutritional 

outcomes 

Houwing, 

Rozendaal et 

al. 2003 

Netherlands 

n = 103       

Mean age* 

IG=81.5 

CG=80.5. Hip 

fracture patients 

Health care 

centres 

Up to 4 

weeks 

RCT, 

multi-

centre, 

double 

blind, 

placebo 

control 

No PI at 

baseline, all 

patients at risk 

of PI. 

ONS 200mL 

(Cubitan) bd 

(2100kJ, 40g 

protein, 6g 

arginine). 

Good compliance. 

70% of patients had 

ONS for ≥1 week; 

75% of these 

consumed ≥75% of 

daily dose 

PI incidence: IG 

27/51; CG 30/52 

(not significant). 

Trend towards 

slower onset of PI 

in IG. 

 

Bourdel-

Marchasson, 

Barateau et al. 

2000      

France 

n = 672      

Mean age* 

IG=83.6 

CG=83.0 

Critically ill, 

immobile, 

dependent 

19 wards 

in French 

University 

hospital or 

geriatric 

units 

Up to 15 

days  

RCT, 

multi-

centre 

No PI at 

baseline. CG 

had higher PI 

risk than IG (as 

per Norton 

Score). 

ONS 200mL bd 

(1680kJ, 33g 

protein) 

60% of IG consumed 

part or all of ONS 

during week 1, 

increasing to 99% in 

week 2.  

PI incidence: IG: 

40.6% CG: 47.2% 

(not significant) 

Energy and 

protein intake 

significantly 

higher in IG. 

Hartgrink, 

Wille et al. 

1998 

Netherlands 

n = 129      

Mean age* 

IG=84.0 

CG=83.3. Hip 

fracture patients 

 

Hospital 

ward 

14 days RCT 16% of patients 

had Stage I PI 

on adm (no PI ≥ 

stage II). All 

patients at risk 

of PI. 

Overnight NG 

feeds: 1L 

Nutrison Energy 

Plus (6300kJ, 

60g protein). 

Compliance poor. 

NG tolerance was 

40% after 1 week; 

26% after 2 weeks 

No effect on PI 

development or 

severity. Less PI 

developed in actual 

NG fed group (but 

not significant due 

to sample size). 

Energy and 

protein intake 

higher in IG. 

Improved serum 

Hb, protein and 

albumin in actual 

NG fed.  

Ek, Unosson 

et al. 1991 

Sweden 

n = 495      

Mean age* 80.1  

Admitted ≥3 

weeks 

University 

hospital 

(long term 

medical 

ward) 

Up to 26 

weeks 

RCT 14% had PI on 

admission (stage 

not reported). 

28.5% 

malnourished on 

admission. 

 

ONS 200mL bd 

(1676kJ, 16g 

protein) 

Intake rated as poor 

or normal; 

compliance not 

measured. 

PI incidence: IG 

9.9%; CG 12%  PI 

healing: IG 41.8% 

healed, 51.3% 

improved; CG: 

30.3% healed, 

43.9% improved 

(not significant) 

PI frequency 

higher in 

malnourished 

patients (35% vs. 

21%). 
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Author, Date, 

Country 

Sample Setting Duration Study 

design 

Baseline 

characteristics 

Nutrition 

intervention 

Compliance PI Outcomes Nutritional 

outcomes 

Delmi, Rapin 

et al. 1990 

Switzerland 

n = 59        

Mean age* 

IG=80.4 

CG=82.9   

#NOF patients  

University 

hospital  

(ortho 

paedic 

ward) 

Mean 32 

days 

RCT No PI at 

baseline. All 

patients at 

nutrition and PI 

risk. No 

differences in 

baseline 

characteristics  

between groups. 

ONS 250mL od 

(1000kJ, 20g 

protein) 

Weighed dietary 

survey of all food at 

every meal in 16 

patients over 12 days. 

Voluntary food intake 

not suppressed in IG. 

Nutrition 

requirements not met 

in either group. 

PI incidence:    IG: 

0/9 patients CG: 

3/15 patients (not 

significant) 

IG: significantly 

better clinical 

outcomes, lower 

rates of 

complications / 

mortality, shorter 

LOS, increased 

serum albumin 

compared to CG. 

* Mean age (presented in years) 

^ Intervention also comprised of: staff education, teamwork, individual care planning, delirium management, prevention and treatment of complications, rehabilitation 

(mobilisation) falls prevention. 

CG  Control group 

CT Controlled trial 

Hb Haemoglobin 

ICU Intensive Care Unit 

IG Intervention group 

LOS Length of stay 

MNA Mini Nutritional Assessment 

NG Naso-gastric 

#NOF Fractured neck of femur 

NS Not significant 

ONS Oral nutrition support 

PI  Pressure injury 

RCT Randomised controlled trial 

REE Resting Energy Expenditure 
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Whilst all of the studies in Table 3.3 reported a trend for lower PI incidence among nutrition 

intervention groups, most failed to reach statistical significance. This may be due to 

inadequate sample sizes of studies (considering the large sample size needed to demonstrate a 

significant difference); however some had reasonably large samples (Ek, Unosson et al. 1991, 

Bourdel-Marchasson, Barateau et al. 2000, Dennis, Lewis et al. 2005, Hommel, Bjorkelund et 

al. 2007). In some cases, poor compliance to the intervention (such as the study by Hartgrink 

et al.) may have contributed to the lack of findings. However, a systematic review and meta-

analysis of five of these studies (Delmi, Rapin et al. 1990, Ek, Unosson et al. 1991, 

Hartgrink, Wille et al. 1998, Bourdel-Marchasson, Barateau et al. 2000, Houwing, Rozendaal 

et al. 2003) found that provision of oral or enteral nutrition support resulted in a significantly 

lower incidence of PI (by approximately 26%) in high risk patients compared to routine care 

(Stratton, Ek et al. 2005). The one RCT that did reach statistical significance (Hommel, 

Bjorkelund et al. 2007) had a relatively large sample (n=420), a simple oral nutritional 

support intervention and good compliance. These factors should be considered when planning 

future interventions. Another limitation to these studies is that the results may not be 

appropriate to be generalised to other populations due to the homogeneity of the study 

populations (elderly patients at risk of PI through reduced mobility). Additionally, short 

durations of some studies mean that the effects of intervention will not likely be seen in that 

time period, as nutritional repletion takes time.  

From these studies, it is evident that there are many factors that may affect the outcome of 

nutrition interventions in patients at risk of PI. These include patient-related factors such as 

patient population and baseline risk status, study quality, and study design including type, 

amount and duration of nutrition intervention, and compliance of the nutrition intervention.  
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The effect of patient-related factors on study outcome is limited in the trials in Table 3.3 as 

all studies use similar patient populations. Patients in these studies were generally older and 

at risk of PI through reduced mobility. The mean age of participants across most studies was 

between 76 – 84 years, with the exception of the study by Thiella et al. All studies included 

patient populations considered ‘at risk’ of PI, determined either by PI risk assessment tools or 

by including certain patient groups (e.g. hip fracture patients) known to be at risk of PI 

(Houwing, Rozendaal et al. 2003, Hommel, Bjorkelund et al. 2007). In one study, baseline PI 

risk (Norton Score) was greater in the CG than the IG (Bourdel-Marchasson, Barateau et al. 

2000). Some patient characteristics did vary between studies. Four studies included patients 

who did not have a PI at baseline (Delmi, Rapin et al. 1990, Bourdel-Marchasson, Barateau et 

al. 2000, Houwing, Rozendaal et al. 2003, Hommel, Bjorkelund et al. 2007). In two studies of 

orthopaedic patients, 14-16% of patients had PI at baseline (Ek, Unosson et al. 1991, 

Hartgrink, Wille et al. 1998), whilst 22% of patients in the study in the ICU setting had PI at 

baseline (Theilla, Singer et al. 2007). Two studies did not specify PI status at baseline. Four 

studies specified that patients were at nutritional risk. One study indicated that most patients 

had nutritional deficiencies at baseline (Delmi, Rapin et al. 1990), and the others reported that 

12.2% (Dennis, Lewis et al. 2005), 28.5% (Ek, Unosson et al. 1991) and 60.5% (Olofsson, 

Stenvall et al. 2007) of patients were malnourished at baseline. However, studies used 

different methods of assessing nutrition status (i.e. biochemical and anthropometrical indices 

with different criteria; MNA; or practitioner assessment). While a nutrition support 

intervention among patients with impaired nutritional status could result in larger reductions 

in PI development (as patients have a greater capacity for improvement of nutritional status), 

the differences in baseline characteristics between the studies do not appear to have 

influenced the overall results of these trials. 
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Factors related to study/intervention design have the potential to affect the outcomes of trials. 

This includes the type of nutrition support used (i.e. supplement formula and components), 

the mode of delivery (i.e. oral nutrition support versus enteral nutrition), the duration of 

intervention and the compliance with the intervention. Study quality should also be 

considered, for example, randomisation methods, blinding, intervention fidelity and 

definitions and assessment of PI. 

The type of nutrition support may play a role in the prevention of PI. All studies in Table 3.3 

used artificial nutrition formulas, (i.e. oral or enteral nutrition supplements). All supplements 

provide energy, protein and micronutrients, whilst disease-specific supplements also contain 

arginine, an amino acid thought to play a role in wound healing. Two studies investigated the 

effects of an arginine-containing energy and protein supplement (Cubitan) on PI development 

in patients with hip fractures (Houwing, Rozendaal et al. 2003, Hommel, Bjorkelund et al. 

2007). The dosage was consistent between studies (200mL Cubitan twice a day, providing 

2100kJ, 40g protein, 6g arginine), as was timing (supplements were commenced post-

operatively). Compliance was good in both studies. In the study by Hommel et al., all patients 

consumed ≥1 supplement/day, and Houwing et al. reported that 70% of patients consumed 

supplements for ≥1 week (75% of these patients consumed ≥75% of daily dose). However, 

duration of supplementation differed from 11 days (Hommel, Bjorkelund et al. 2007) to 4 

weeks (Houwing, Rozendaal et al. 2003). Whilst both studies reported a lower incidence of 

PI in the IG, only the study by Hommel et al. reached statistical significance. This study 

reported an incidence of 28 PI in 21 patients in the IG compared to 50 PI in 43 patients in the 

CG (p=0.009) (Hommel, Bjorkelund et al. 2007). Whilst Houwing et al. observed a slightly 

lower PI incidence in the IG, this was not significant likely due to a small study population 

(n=103) compared to the study by Hommel et al. (n=420). These studies suggest that disease-

specific formulas may be effective in reducing the risk of PI in at-risk populations. 
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The duration of nutrition intervention may also play a role in the effectiveness of a program. 

The duration of nutrition interventions in the studies in Table 3.3 ranged from a median of 11 

days to up to 26 weeks. The impact of the duration of nutrition support can be assessed by 

comparing two studies with similar patient populations and similar type but differing duration 

of oral nutrition support (Ek, Unosson et al. 1991, Bourdel-Marchasson, Barateau et al. 

2000). Both studies included older patients with reduced mobility, however Ek et al. included 

some patients with PI at baseline (14%) and identified that 28.5% of patients were 

malnourished at baseline. Both studies provided the IG with ONS twice daily, providing 

either 1680kJ and 33g protein (Bourdel-Marchasson, Barateau et al. 2000) of 1676kJ and 16g 

protein (Ek, Unosson et al. 1991) per day, with good compliance. The main difference was 

intervention duration; Bourdel-Marchasson et al. provided nutrition intervention for up to 15 

days, whilst Ek et al. provided intervention for up to 26 weeks. Bourdel-Marchasson et al. 

reported a PI incidence of 40.6% in the IG compared to 42.7% in the CG, and Ek et al. 

reported an incidence of 9.9% in the IG and 12% in the CG. However, neither of these 

differences reached statistical significance. Ek et al. also reported a trend for improved 

healing rates of existing PI in the IG, however this also failed to reach statistical significance.  

The mode of delivery of nutrition support is also likely to affect the outcome of PI 

development. Whilst most of the studies in Table 3.3 used oral nutrition support, one study 

utilised overnight NG feeding to deliver nutrition support to patients (Hartgrink, Wille et al. 

1998). One hundred and twenty nine hip fracture patients were randomised into an 

intervention or control group. Patients in the IG received 1L of Nutrison Energy Plus 

(Nutricia) overnight for 14 days, which provided 6300kJ and 60g protein per day in addition 

to the standard hospital diet. Compliance to the intervention was poor in this study compared 

to other studies, with only 40% of patients tolerating the NGT until the end of week 1 and 

only 26% until the end of week 2. Due to this poor compliance, no effect of the intervention 
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on PI development was observed. Interestingly, however, the authors found that among 

patients who actually received NG feeding (i.e. those who did not remove the NGT), there 

was a trend for a lower incidence of PI (28% and 48% at the end of weeks 1 and 2 

respectively in the actual NG-fed group versus 48% and 57% at the end of weeks 1 and 2 in 

the CG). This difference was not significant, likely due to the small number of patients who 

actually tolerated the NGT. Other outcome measures included energy and protein intake, 

which was significantly higher in the IG after 1 and 2 weeks. Biochemical markers including 

serum Hb, protein and albumin were significantly higher in the actual NG-fed group 

compared to the CG. Whilst some promising trends were evident amongst the group of 

patients who received the full NG intervention, this method of nutrition support is not 

favourable due to the poor compliance with the NGT.  

The quality of studies in terms of methodological rigour is also important when assessing 

trials, as this may affect the interpretation of results. In terms of randomisation, all studies 

were RCTs except Hommel et al., which used a quasi-experimental design. Therefore most 

studies were robust in terms of reducing selection bias. Only one study was double-blinded, 

using a placebo control (Houwing, Rozendaal et al. 2003). Blinding of patients and outcome 

assessors to this type of intervention is difficult considering the need for informed consent, 

and the delivery of oral or enteral nutrition support, which is likely to be visible to outcome 

assessors.  

The assessment of PI was inconsistent throughout studies; with studies using different 

outcome assessors (ward nurses, trained nurses for the study, students) and different 

assessment tools (NPUAP or EPUAP classification scales, consensus guidelines, or locally 

developed scales). Some studies did not report who assessed PI incidence or what tool was 

used. Similarly, dietary intake assessment differed between studies in terms of how and by 

whom intake was assessed. Many of the studies relied on nursing staff to collect this 
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information (Hartgrink, Wille et al. 1998, Bourdel-Marchasson, Barateau et al. 2000, 

Houwing, Rozendaal et al. 2003), however evidence suggests that food records completed by 

nursing staff with no additional training do not accurately reflect patient intake (Palmer, 

Miller et al. 2014). Some studies did not measure food intake (Dennis, Lewis et al. 2005, 

Hommel, Bjorkelund et al. 2007) and others did not report how intake was assessed (Ek, 

Unosson et al. 1991, Olofsson, Stenvall et al. 2007). 

Studies also differed in terms of intervention fidelity (i.e. intervention delivery). This was 

mostly affected by compliance of patients to the prescribed intervention. Some studies had 

good compliance, particularly those using oral nutrition support (Bourdel-Marchasson, 

Barateau et al. 2000, Houwing, Rozendaal et al. 2003, Hommel, Bjorkelund et al. 2007). In 

one study, all patients consumed at least one supplement per day for the study period 

(Hommel, Bjorkelund et al. 2007). Houwing et al. (2003) reported that >70% of patients 

consumed >75% of prescribed supplements, whilst 60% of IG patients consumed part or all 

of prescribed supplements in week one of the intervention, which increased to 99% in week 

two in the Bourdel-Marchasson study. Poor compliance was observed in the study by 

Hartgrink et al. where only 40% and 26% of patients tolerated NG feeds after one and two 

weeks. Conversely, the study by Dennis et al. reported that 86% of patients received tube 

feeding within three days of randomisation, but tolerance was not reported. Other studies did 

not report intervention fidelity in terms of actual delivery (or compliance) of the intervention 

(Delmi, Rapin et al. 1990, Ek, Unosson et al. 1991, Olofsson, Stenvall et al. 2007). 

As the literature demonstrates, trials for nutritional prevention of PI need to be large scale 

RCTs with adequate study populations, followed up preferably over a longer period of time, 

and using nutrition support which is easily delivered and readily accepted by patients. The 

quality of studies needs to be improved in terms of blinding, PI and nutritional intake 

assessment, and intervention fidelity.  
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3.3.5 Nutrition for PIP: summary  

As described in this section, there are a number of important steps in the provision of 

nutrition care to patients at risk of PI. Nutrition screening and referral is vital in order to 

identify patients at nutritional risk and ensure they receive adequate dietetic care. Nutrition 

assessment and diagnosis are important for classifying nutritional risk and prioritising 

nutrition interventions. Documentation is important at all stages of the nutrition care process, 

so that all members of a multidisciplinary hospital team are aware of a patient’s nutritional 

status and can provide appropriate care.  

There are a number of ways to provide nutrition intervention, each with its own advantages 

and limitations. A well planned intervention must take into account these factors and employ 

the method which is most likely to produce nutritional benefits for the patient. Additional 

nutrition may be provided to patients via enteral tube feeding or ONS, or by using fortified 

food items in the hospital meals and snacks. Other strategies such as nutrition education and 

counselling, and patient involvement in their nutrition care, may also be employed in order to 

increase patient awareness and perceived importance of their nutritional intakes in hospital.  

Whilst there is strong evidence for nutrition support in PIP, there is currently no established 

nutrition intervention that can be applied to all at risk patients in the hospital setting. This is 

likely due to the complex and multifactorial nature of the problem, which requires a 

systematic and holistic approach. The bi-cycle model is a framework that can provide a 

structured and consolidated approach to addressing a nutrition related problem, i.e. PI related 

to malnutrition, across a broad range of patients in the clinical setting.  

The focus on community and stakeholder engagement is vital to ensure key members of the 

population are involved in all aspects of intervention planning, as evidence suggests that 

interventions work best when patients and clinicians are actively involved (Davis, Pinto et al. 
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2012). The thorough analysis of the problem and determinants provides a rationale for action 

and ensures that upstream factors are addressed to effect real change (Hughes and Margetts 

2011). Intervention research and strategy prioritisation enable learning from previous studies 

in terms of what works, for whom, under what conditions. Overall this model provides a 

strong underpinning for the development of an intervention that is likely to be effective, 

acceptable to the target population, and sustainable in clinical practice. The implementation 

of such an intervention is likely to result in substantial cost savings and cases of PI avoided 

(Stratton, Ek et al. 2005, Banks, Graves et al. 2013).  

3.4 Chapter summary 

This literature review comprises an important part of the intelligence phase of the bi-cycle 

model and has provided some key information for intervention planning around the 

community, the problem and its determinants. However, gaps in the literature, particularly 

around the specific target population have been identified; therefore new intelligence needs to 

be produced (i.e. through an observational study of the target population). Main findings from 

the literature review and how these relate to the overall intelligence phase are discussed in 

this Chapter Summary. 

Firstly, malnutrition and PI are prevalent and costly problems in the hospital setting, resulting 

in severe outcomes for both patients and the health care system. The problem analysis (step 2 

in the bi-cycle model) provided a rationale for developing an intervention to address the 

problem and reduce these burdens. 

The determinant analysis (step 4) within the literature review identified many causes or risk 

factors associated with malnutrition and PI; however the most notable link is that between the 

two conditions. Malnutrition increases risk of PI (Banks, Bauer et al. 2010) through a number 

of potential mechanisms including body composition, skin integrity and mobility (Stratton, 
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Ek et al. 2005). Furthermore, malnutrition is a major modifiable risk factor for PI that is very 

common in the hospital setting. Conducting a determinant analysis was important for 

understanding the sequence of causation and identifying areas to target intervention 

strategies. In line with the bi-cycle model, it is important to address upstream determinants of 

a problem. As malnutrition is a risk factor for PI, upstream determinants of malnutrition such 

as poor nutritional intake must be addressed. However, there was a lack of evidence around 

the nutritional intakes and factors affecting the nutritional intakes in the target population (i.e. 

patients at risk of PI). This suggested a need for further knowledge to be developed on 

upstream determinants of poor nutrition in these particular patients, which was addressed in 

an observational study (discussed in the next chapter). 

Several trials have tested the effectiveness of nutrition support for PIP in at risk patients. 

Whilst most of these studies are underpowered individually, a meta-analysis reported that 

nutrition support is effective in reducing PI incidence by approximately 26% in at risk 

patients (Stratton, Ek et al. 2005). When modelled with Australian data, this was estimated to 

be equivalent to around AU$5.4 million in cost savings and around 3000 cases of PI avoided 

in Queensland public hospitals in 2002 – 2003 (Banks, Graves et al. 2013). The observed 

benefits for PIP in patients receiving nutrition support would be expected to be similar if any 

improvements in nutritional intake were made. Whilst the only evidence around nutrition for 

PIP relates to oral or enteral nutrition support, the optimal method for delivery of nutrition in 

patients at risk of PI remains unclear as there are many avenues of intervention, each with 

various benefits and limitations.  

Intervention research identified a number of alternate ways by which patients’ nutrition 

intakes may be improved, such as fortified meals or snacks, patient education and patient 

participation in their care; however none of these have been tested in patients at risk of PI 

with PI incidence measured as an outcome. Furthermore, there was no evidence around 
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patients’ knowledge or perceptions of nutrition for PIP whilst in hospital, which 

demonstrated a need for further community analysis and engagement (step 1) and capacity 

analysis (step 5). This intelligence is vital to understand and builds on the existing capacity of 

patients at risk of PI, particularly as patient education and participation in their care were 

identified as potential intervention strategies from the literature review. 

Overall, the literature review provided key fundamental intelligence around the problem, its 

determinants and the target population. However it also identified a number of areas in which 

the research was lacking. The current evidence and the established gaps in evidence around 

nutrition and PIP provided a theoretical underpinning that guided the planning of Study 1, an 

observational study. This study aimed to address areas in which evidence was lacking 

(particularly around upstream nutrition-related determinants of PI within the specific target 

population), and hence complete the intelligence phase. The information gathered in the 

intelligence phase was then used to guide the planning and implementation of a pilot nutrition 

intervention for PIP (Study 2). Chapter 4 describes the research conducted in this thesis, in 

keeping with the structure provided by the bi-cycle model. 
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CHAPTER 4 RESEARCH OUTLINE 

4.1 Summary of the research methods 

The research in this thesis was planned using a public health nutrition framework, the bi-

cycle model (Hughes and Margetts 2011), for designing and implementing  interventions for 

prevention of a nutrition-related problem: in this case, PI related to malnutrition. The first 

phase (intelligence phase) aimed to gain adequate understanding of the problem and its 

determinants, the target population and previous interventions. Some of this was done in the 

literature review (Chapter 3), however further intelligence was gathered from an 

observational study (Study 1) to address gaps in the literature. This informed the action phase 

(Study 2), a pilot RCT assessing the feasibility of a nutrition intervention for PIP. A brief 

overview of the methods used for these studies is described below, and is explained in more 

detail in subsequent sections, that are the papers (published, in press and under review), as 

part of the PhD with publication format. The reference list for each article is not included 

here, but all references are in the reference list at the end of the thesis.  

From the literature review, it was evident that malnutrition and PI are both common and 

costly problems in the hospital setting, contributing to significant patient and health care 

system burden. There is a well established link between poor nutrition and PI development, 

and evidence suggests that nutrition support is likely to reduce PI incidence in at risk patients. 

Whilst many studies have investigated nutrition intakes of hospitalised patients in general, to 

date, no studies have reported the intakes of patients at risk of PI. Understanding the nutrition 

intakes of these patients and factors that affect intakes is an important part of determinant 

analysis (step 4) in the bi-cycle model. It is also important to understand the existing capacity 

of patients (step 5) and ensure community analysis and engagement (step 1) has occurred. 

There was a lack of evidence on patients’ existing knowledge or skills around nutrition for 
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PIP, or their perceived role in this preventative care. This information is vital in order to 

assess and build on existing capacity (or knowledge) and ensure patients are engaged from 

the outset of intervention planning. 

In light of these gaps in current literature, an observational study (Study 1) was planned and 

comprised part of the intelligence-gathering phase. This study addressed the lack of 

information around the target population, specifically in regards to upstream determinants of 

the problem (i.e. factors affecting nutrition intakes of patients at risk of PI) and their existing 

capacity. Study 1 aimed to develop intelligence on: (a) the determinants of inadequate oral 

intake in patients at risk of PI; (b) nutrition care provided to patients at risk of PI in hospital 

settings where PIP is a focus of clinical practice; and (c) patient’s knowledge around nutrition 

for PIP. 

The research questions for Study 1 were: 

1. What are the factors affecting nutritional intake in hospital patients at risk of PI? 

2. What are the current nutrition care practices applied to patients at risk of PI? 

3. What are patients’ perceptions around the role of nutrition and dietitians for the 

prevention of PI? 

Study 1 was a multi-site, mixed methods observational study, consisting of three components: 

 24 hour observations: a total of 241 patients at risk of PI indicated by reduced 

mobility were observed for 24 hours to determine their oral intake, nutritional 

practices such as feeding assistance and menu completion, and factors affecting 

patients’ food intakes.  

 Chart audit: these same 241 patients’ medical and bedside charts were used to obtain 

demographic, medical, clinical and nutritional information. Nutrition-related 
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information included prescribed nutrition therapy, nutrition screening rates, dietitian 

referral and input, and documentation of nutritional parameters. Online pathology 

results were also accessed to collect biochemical indicators of nutrition status.  

 Patient interviews: a subset of 20 patients participated in a brief (15 minute) interview 

to explore patient perceptions around nutrition for PIP and experiences with dietitians. 

See Appendices 6 – 12 for ethical approval letters, participant information and consent forms, 

and data collection tools for Study 1.  

The findings from Study 1 were used to inform the action phase, i.e. the planning and 

implementation of Study 2. This was a pilot randomised control trial testing the feasibility of 

a nutrition intervention aimed at improving the food intakes of hospitalised patients at risk of 

PI. The main components of the intervention were developed from what was learned during 

the intelligence gathering phase (i.e. literature review and Study 1). These included patient 

education and active patient involvement in their nutrition care in order to improve their 

nutritional intakes, with the use of ONS if required.  

As this was a pilot study, the main outcomes relate to the feasibility of the study (Thabane, 

Ma et al. 2010), which was assessed using the following criteria: 

(a) ≥75% of patients approached for recruitment agreed to participate; 

(b) ≥80% of patients in the intervention group (IG) received the intervention within 24 hours 

of being randomised into the IG; 

(c) ≥80% retention rate for the IG over the three day study period. 

Secondary outcomes related to the effect of the intervention on patients’ energy and protein 

intakes in relation to their estimated requirements. See Appendices 13 – 19 for ethical 
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approval letters, participant information and consent forms, and data collection tools for 

Study 2.  

4.2  Intelligence phase (Study 1) papers  

As described above, the intelligence gathering phase comprised the literature review and 

Study 1, an observational study. As Study 1 had three main aims, three papers were written 

around these aims. The papers are sequentially presented in this section. 

4.2.1 Nutritional intakes of patients at risk of pressure ulcers in the clinical setting 

The first paper written from Study 1 was:  

Roberts, S., W. Chaboyer, M. Leveritt, M. Banks and B. Desbrow (2014). "Nutritional 

intakes of patients at risk of pressure ulcers in the clinical setting." Nutrition 30(7–8): 841-

846. 

It relates to the first aim of Study 1: determining the nutritional intakes, and factors affecting 

the nutritional intakes of patients at risk of PI. This paper addresses key gaps in the literature; 

i.e. the intakes of patients at risk of PI. It is important to understand the nutrition intakes and 

factors affecting intakes of this particular patient group, as previous research suggests 

malnutrition is a modifiable risk factor for PI. Yet, patients with limited mobility may or may 

not be malnourished or at risk of malnutrition. Strategies that address poor nutrition in these 

patients must be well informed; therefore, this study is warranted to provide this insight into 

nutritional intake. This paper describes the methods and results of some of the observational 

and chart audit components of Study 1. It discusses the results around the observed 

nutritional intakes of patients at risk of PI, and predictors of eating inadequately in these 

patients.  
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Abstract 

Objective: Malnutrition is a risk factor for pressure ulcers. The aim of this study was to 

describe the energy and protein intakes of hospitalised patients at risk of pressure ulcers and 

identify predictors of eating inadequately.  

Research Methods & Procedures: An observational study was conducted in four wards at 

two hospitals in Queensland, Australia. Adult patients with restricted mobility were observed 

for 24 hours, and information such as oral intake and observed nutritional practices was 

collected. A chart audit gathered other demographics, clinical, anthropometric and dietary 

information. T-tests or one-way analysis of variance tests were used to identify differences in 

total energy and protein intakes. Univariate and multivariate regression analysis was 

conducted to determine predictors of eating inadequately (i.e. intake of <75% of estimated 

energy and protein requirements). 

Results: Mean energy and protein intakes of the 184 patients were 5917±2956kJ and 54±28g, 

respectively. Estimated energy and protein requirements were calculated for 93 patients. Only 

45% (n=42) and 53% (n=49) met ≥75% of estimated energy and protein requirements, 

respectively. In multivariate analysis, patients on the renal ward were 4.1 and 4.6 times more 

likely to be eating inadequately for energy and protein, respectively (p<0.05). Patients who 

consumed any amount of oral nutrition support were 5.1 and 15.5 times more likely be eating 

adequately for energy and protein, respectively (p< 0.05). 

Conclusions: Renal patients appear to be more likely to be eating inadequately, whilst any 

consumption of oral nutrition support seems to increase likelihood of eating adequately.  
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Introduction 

Malnutrition is a common and costly problem in the hospital setting, affecting as many as 20 

– 50% of patients (Banks, Ash et al. 2007, Norman, Pichard et al. 2008). Its consequences are 

severe, including impaired immunity, delayed recovery and healing, loss of muscle mass and 

function and poorer quality of life (Stratton, Green et al. 2003). Malnutrition increases 

hospital length of stay (LOS) and hospital costs amongst various groups of patients 

(Braunschweig, Gomez et al. 2000, Middleton, Nazarenko et al. 2001, Correia and Waitzberg 

2003), and is also directly associated with the development and severity of pressure ulcers 

(PU) (Banks, Bauer et al. 2010, Brito, Generoso et al. 2013).  

PU place a large burden on both the patient and the healthcare system. The prevalence of PU 

ranges from around 5 – 30% of all hospitalised patients (Banks, Bauer et al. 2010, Webster, 

Coleman et al. 2011). For the patient, PU result in numerous medical complications, 

including increased risks of infection and mortality, and lengthy healing times (Allman 1997, 

Stratton, Green et al. 2003). Other problems arising from PU include pain, discomfort, 

decreased mobility and independence, wound exudates and odour and social isolation (Fox 

2002, Crowe and Brockbank 2009). PU result in severe consequences to the health care 

system, including increased hospital costs and LOS (Graves, Birrell et al. 2005, Graves, 

Birrell et al. 2005). 

Malnutrition has been associated with at least twice the odds ratio of having a PU (Banks, 

Bauer et al. 2010). Mechanisms by which malnutrition increases PU risk may be related to 

body composition, skin and tissue integrity, and mobility (Stratton, Green et al. 2003, Crowe 

and Brockbank 2009, Vivanti, Ward et al. 2011). Low body weight may be associated with 

PU due to an increase in bony prominences and less fat tissue to distribute pressure (Crowe 

and Brockbank 2009). Malnutrition may also result in impaired skin integrity and resistance 
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to pressure due to decreased nutrient availability for tissue maintenance and repair (Stratton, 

Green et al. 2003). Furthermore, malnutrition is associated with decreased mobility, which is 

an independent risk factor for PU (Stratton, Green et al. 2003, Vivanti, Ward et al. 2011). 

Oral or enteral nutritional supplementation in groups of older patients deemed at risk of PU 

may contribute to PU prevention (Stratton, Ek et al. 2005). Although most studies have failed 

to reach statistical significance individually, likely due to small sample sizes, a meta-analysis 

found that the provision of oral or enteral nutrition support resulted in a 26% lower incidence 

of PU in high risk patients compared to routine care (Stratton, Ek et al. 2005). 

To our knowledge, no hospitals within Australia routinely prescribe oral nutrition support 

(ONS) to at-risk patients for the prevention of PU. Given this, understanding the oral intake 

of patients at risk of PU and factors determining oral intake in routine care is important if we 

are to ensure those at risk of PU are eating adequately. Whilst investigations of dietary 

intakes of hospitalised patients have been conducted (Kondrup, Johansen et al. 2002, 

Dupertuis, Kossovsky et al. 2003, Mudge, Ross et al. 2011, Thibault, Chikhi et al. 2011), no 

studies have described nutritional intakes amongst a group of patients at risk of PU. 

Therefore, it is unknown whether the current knowledge about the intakes of hospital patients 

in general can be applied to patients at risk of PU. The aim of this study was to describe the 

nutritional intakes of hospitalised patients at risk of PU, and predictors of inadequate energy 

and protein intakes. 
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Materials and methods 

Study overview  

A multisite observational study was undertaken, consisting of two components; 24 hour 

observations and chart audits. Ethical approval was gained through Queensland Health 

(reference number HREC/11/QTHS/111) and Griffith University (reference number 

NRS/40/11/HREC). 

Setting   

Data collection was conducted in four medical wards (renal, immunology, respiratory 

medicine and general medicine) at two public metropolitan hospitals in Southeast 

Queensland, Australia. A randomised data collection schedule was used to allocate seven 

days of data collection (i.e. Monday to Sunday) to each ward (28 days in total) over nine 

weeks.  

Study participants 

Patients were included in the study if they met the following eligibility criteria: able to 

provide consent (aged over 18 years, cognitively intact); at risk of pressure ulcers due to 

restricted mobility (i.e. use of mobility aid such as walking stick, frame, wheelchair; or 

presence of mobility-restricting equipment such as intravenous (IV) lines, oxygen therapy, as 

determined from medical notes); and length of stay ≥3 days. Reduced mobility was chosen as 

a conservative inclusion criteria to identify patients at risk of PU, as it is a widely recognised 

risk factor and strong predictor of PU in the clinical setting (Allman 1997, Lindgren, Unosson 

et al. 2004, Grey, Enoch et al. 2006).  The use of a PU risk assessment tool, such as the 

Braden or Norton scale, was not used to identify at risk patients as they are shown to have 

insufficient predictive validity and poor reliability (Schoonhoven, Haalboom et al. 2002, 
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Jalali and Rezaie 2005, Pancorbo-Hidalgo, Garcia-Fernandez et al. 2006, Papanikolaou, Lyne 

et al. 2007). Patients could not be recruited into the study more than once. Eligible patients 

were provided with a participant information sheet, and informed consent was obtained from 

agreeable patients. 

Tool development and pilot testing 

The conceptual framework that underpinned data collection was developed from a review of 

the literature and clinical experience. A number of predictor variables were identified and 

grouped into categories, including patient related (e.g. self-feeding ability; co-morbidities; 

level of mobility; and nutrition impacting symptoms such as chewing or swallowing 

problems, nausea, vomiting or mouth ulcers), service related (e.g. hospital diet; dietetic input; 

food and supplement provision), and care delivery related (e.g. feeding assistance; 

malnutrition risk assessment completion) factors. A semi-structured observational tool and a 

chart audit tool were developed using this framework to determine the data to be collected. 

The tools were assessed by five clinicians and academics with expertise in this area of 

research. The tools were piloted and modified prior to data collection. Four researchers 

(including one author) were involved in data collection, and undertook training in the use of 

the data collection forms. A pilot study of ten patients was conducted prior to data collection 

to test intra- and inter-rater reliability of the data collectors. Both intra-rater and inter-rater 

reliability were >95%.   

Data collection  

Patient observations  

Using a semi-structured observational tool, each patient was observed for 24 hours 

(commencing at 0700 hours). Observations were performed by three data collectors across 
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three 8-hour shifts. Patients’ oral intake was recorded for the 24 hour duration of data 

collection by observing each patient’s plate at the end of each meal (breakfast, lunch and 

dinner). Researchers indicated the amount (none, ¼, ½, ¾, all) of each component of a 

standard sized meal consumed on the observational data form. This method of observed food 

intake has previously been shown to be a valid and reliable method of collecting dietary 

intake data (Bourdel-Marchasson, Barateau et al. 2000, Mudge, Ross et al. 2011). Patients’ 

menu slips were collected to determine the specific meals and food items they received at 

each meal. At mid-meals (morning tea, afternoon tea, supper), researchers observed patients’ 

food and fluid intake, including any supplements consumed.  

Researchers observed a number of nutrition-related practices, such as patients’ ability to feed 

themselves; whether feeding assistance was received at meals and mid-meals, and if so, 

provided by whom; who completed the patients’ menu; and whether the patient was involved 

in their menu choice if they did not complete their own menu. Each patient also answered 

some brief questions regarding appetite, nutrition impacting symptoms (such as chewing and 

swallowing abilities, nausea, vomiting, mouth ulcers, etc.), weight history and PU history.  

Chart audit 

For each patient recruited into the study, an independent chart audit was completed (by a 

researcher who did not collect observational data on that patient). Information was collected 

from patients’ medical records and bedside charts, and included patient demographics; 

medical information; height, weight and body mass index (BMI) when available; serum 

albumin levels; hospital diet; fluid restrictions; nutrition support (oral, enteral or parenteral); 

evidence of food/fluid intake and weight monitoring; and dietitian referrals and reviews. 
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Data analysis 

Oral nutrient intake data was analysed by an accredited practicing dietitian familiar with the 

foodservice systems of the two sites. Data was analysed using Foodworks version 6.0 (Xyris 

Software, Brisbane). A database was created with foodservice information from both sites, 

including energy and protein contents of each meal component and food item. Each patient’s 

food intake for the 24 hour observation period was entered into the database, including any 

supplements, enteral or parenteral feeds, and foods sourced from outside the hospital. 

Outcome variables were total energy and protein intakes.  

Patients’ disease-specific estimated energy requirements (EER) and estimated protein 

requirements (EPR) were calculated for those patients who had adequate anthropometric and 

medical data available for comparison with their food intakes. This was done using 

Australian and international best practice clinical guidelines for patients with specific disease 

states (Plauth, Merli et al. 1997, Ash, Campbell et al. 2006, Queensland Government 2012), 

and 100 – 125kJ/kg (25 – 30kcal/kg) and 0.8 – 1.0g/kg protein for individuals without disease 

states affecting metabolic requirements (Stewart 2009, Queensland Government 2012).  

When there was a range recommended for requirements (e.g. 100 – 125kJ/kg), the average of 

the two values was taken as the recommended requirement.  

All data were entered into SPSS. Following data entry, 10% of the data was checked for 

accuracy. Demographic data was analysed using descriptive statistics, and participant 

characteristics were compared between sites. The influence of environmental and patient-

related factors on total energy and protein intakes were assessed using independent samples 

T-tests or one-way analysis of variance tests. 

Patients were divided into two groups for each set of analysis. For analysis of energy intakes, 

patients were divided into a) inadequate intake (i.e. consuming <75% EER) and b) adequate 
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intake (i.e. consuming ≥75% of EER). These values were chosen as previous research has 

shown that patients who consumed <75% EER lost weight during their admission, suggesting 

that this level of intake is inadequate for patients to maintain their body weight (Kondrup, 

Johansen et al. 2002). Whilst there is no clinical evidence to suggest a threshold for adequacy 

of protein intake, the amount of protein required to maintain muscle mass and other bodily 

functions is likely to be related to the amount of energy required to maintain body weight. 

For this reason, patients were also divided into consuming <75% and ≥75% of EPR for 

analysis of protein intakes. Univariate logistic regression analysis was conducted to 

determine potential predictors of eating inadequately, using the conceptual framework of 

theoretically important variables. Significant factors were then entered in a multiple logistic 

regression model. For all associations, significance was set at p≤0.05. 

 

 

 

 

 

 

 

 

 

 



 

103 

 

Results 

A total of 241 patients were recruited and participated in the study, however complete data 

was available for only 184 patients. Patient characteristics for these 184 patients are 

summarised in Table 1. There were significant differences between sites for LOS and serum 

albumin. The most common diagnoses were infection (22.3%), respiratory disease (16.3%), 

and gastrointestinal disease/condition (6.5%). The most common co-morbidities were 

hypertension (48.9%), chronic obstructive pulmonary disease (35.5%) and type 2 diabetes 

mellitus (31.0%). 

Table 1. Patient characteristics 

Patient variable Total 

Mean±SD 

Site A 

Mean±SD 

Site B 

Mean±SD 

p value 

Age (years) 66.7±16.8 69.9±15.1 65.2±17.5 0.076 

Length of stay (days) 8.8±11.4 

5.0 (3.0 – 9.0)
a
 

12.6±16.9 

7.0 (4.0 – 13.5)
 a
 

7.0±6.7 

4.5 (3.0 – 8.0)
 a
 

0.015 

BMI (kg/m
2
) 27.0±9.7 28.1±9.6 26.7±9.8 0.652 

Serum albumin (g/L) 31.9±6.3 28.9±5.7 33.3±6.0 <0.001 

a
 Median (interquartile range) 

 

There were a number of cases where nutritional intake data was incomplete. This occurred 

due to time constraints of data collectors, patients consuming food off the ward, patients 

unable to be observed at some times due to medical or privacy concerns, and patients being 

unexpectedly discharged prior to conclusion of the 24-hour observational period. Figure 1 

represents the flow of patients available for each type of data analysis. There were no 

significant differences in age, LOS, BMI or albumin between patients with complete and 

missing data.  
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The mean total energy intake was 5917±2956 kJ, and mean total protein intake was 54±28 g 

protein. There were significant differences in energy and protein intakes in a number of 

variables, as shown in Table 2. Variables for which there were no differences in energy and 

protein intakes included site, ward, diagnosis, LOS, history of past or present PU, mobility 

status, dietitian referral or review, documented prescription of ONS, hospital diet, 

malnutrition screening tool (MST) score, serum albumin, reported recent weight loss, or other 

nutrition impacting symptoms such as chewing or swallowing difficulties.  

 

 

 

 

 

 

 

 

 

Figure 1. Flow chart of patient inclusion 

 

 

Patients recruited to the study 

n=241 

Patients with incomplete 

nutritional intake data 

n=57 (23.7%) excluded 

from analysis  

Patients with complete 

nutritional intake data 

n=184 (76.3%) 

Patients with missing 

anthropometric data 

excluded from analysis 

n=91 (49.5%) 

Patients with sufficient 

anthropometric data to 

calculate EER and EPR 

n=93 (50.5%) 

Data analysis of 

predictors of eating 

inadequately 

Data analysis of 

total energy and 

protein intake 
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Table 2. Factors related to total energy and protein intakes in patients at risk of PU 

Variable  Value (n) % Total energy 

intake (kJ) 

mean±SD 

p value Total protein 

intake (g) 

mean±SD 

p value 

Gender Female (72) 39% 5363±2831 0.041 51±27 0.221 

Male (112) 61% 6273±2992 56±28 

Age 18 – 50  (26) 14% 7118±3592 0.011
a
 

0.06
b
 

65±35 0.012
a
 

51 – 70  (76) 41% 6280±2887 56±25 

≥ 71  (82) 45% 5200±2633 48±26 

Eats 

independently 

No (20) 11% 4330±3569 0.012 40±35 0.075 

Yes (162) 89% 6069±2809 55±26 

Completes own 

menu 

No (44) 25% 4611±3267 0.002 42±31 0.005 

Yes (133) 75% 6342±2687 57±25 

Nausea past 24 

hours 

No (118) 77% 6225±2943 0.023 57±27 0.006 

Yes (36) 23% 4922±3088 43±28 

Vomiting past 24 

hours 

No (143) 93% 6067±3015 0.008 55±27 0.002 

Yes (10) 7% 3455±1916 28±17 

Poor appetite past 

24 hours 

No (131) 85% 6169±2992 0.014 56±27 0.014 

Yes (23) 15% 4500±2828 41±30 

Anti-emetics 

prescribed 

No (163) 89% 6036±2900 0.135 55±27 0.034 

Yes (20) 11% 4985±3375 42±29 

Weekly weight No (52) 71% 4965±2883 0.009 47±28 0.038 

Yes (21) 29% 7112±3566 63±33 

BMI category Underweight (8) 14% 9383±3893 0.022
c
 82±32 0.065

c
 

Healthy weight (21) 36% 6170±2615 56±29 

Overweight (15) 25% 7855±2433 74±20 

Obese (15) 25% 7034±1815 60±18 

Any intake of 

ONS 

No (111) 72%  5749±2856 0.012 52±27 0.007 

Yes (43) 28% 6587±3373 70±27 

a
 18 – 50 vs. ≥71         

b
 51 – 70 vs. ≥71      

c
 Underweight vs. healthy weight  

BMI Body mass index  

ONS  Oral nutrition support 

 

Patients’ subjective appetite rating (very poor, poor, fair, good, very good) was related to 

both energy and protein intake, with improved appetite being associated with higher energy 

(p<0.001, F=7.503) and protein (p<0.001, F=6.686) intakes. 
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Energy and protein requirements were estimated for 93 patients. Mean requirements were 

8271±1665kJ and 69.4±16.0g protein. On average, patients met 75.4±39.3% (median 72.0%, 

IQR 48.0 – 93.8%) of their EER and 80.6±43.3% (median 76.3%, IQR 53.5 – 102.1%) of 

EPR. Only 45.2% (n=42) of patients met ≥75% of their EER, whilst 53.1% (n=52) met ≥75% 

of their EPR. 

Univariate logistic regression analysis of potential predictors of eating inadequately (i.e. 

consuming <75% EER or EPR) is shown in Table 3. Significant predictors were entered into 

a multiple logistic regression model, which determined independent predictors of eating 

inadequately, displayed in Table 4. Factors not associated with eating inadequately, including 

mobility; serum albumin; nutrition impacting symptoms such as chewing or swallowing 

difficulties; self-feeding ability; dietitian referral or review; or MST score were not entered 

into the multivariate model.  

Patients on the renal ward were four times more likely to be eating inadequately in relation to 

energy and protein compared to all other wards. Patients who did not consume any ONS were 

five times more likely not to meet energy requirements, and over 15 times more likely not to 

meet protein requirements. 

 

 

 

 

 

 



 

107 

 

Table 3. Univariate logistic regression analysis of potential predictors of eating inadequately 

Variable  

(reference value) 

Intake <75% EER Intake <75% EPR 

Crude odds ratio 

(95% CI) 
p value 

Crude odds ratio 

(95% CI) 
p value 

Age ≥70 

(age <70) 
1.3 (0.6 – 3.0) 0.534 1.3 (0.6 – 2.9) 0.559 

Underweight – BMI <18.5 

(other BMI categories) 
0.1 (<0.1 – 1.0) 0.054 0.2 (<0.1 – 1.4) 0.104 

Overweight – BMI 25.0 – 29.9 

(other BMI categories) 
0.3 (<0.1 – 0.9) 0.040 0.4 (0.1 – 1.3) 0.137 

Renal ward  

(other wards) 
4.0 (1.2 – 13.1) 0.024 4.1 (1.3 – 12.6) 0.014 

Renal failure
a
 

(No renal failure) 
3.0 (1.1 – 8.0) 0.031 2.2 (0.9 – 5.6) 0.090 

Restricted diet 

(general/HPHE diet) 
2.4 (1.0 – 5.6) 0.056 2.4 (1.0 – 5.7) 0.049 

No intake of ONS  

(any intake ONS) 
5.0 (1.3 – 19.6) 0.021 13.9 (1.7 – 112.4) 0.013 

Poor appetite ratings
b
  

(good appetite ratings) 
1.7 (0.6 – 4.8) 0.335 2.5 (0.9 – 7.2) 0.085 

a 
Renal failure as a primary diagnosis or co-morbidity 

b 
Poor appetite ratings included very poor, poor; good appetite ratings included fair, good, very good.  

HPHE  High Protein High Energy    

ONS  Oral Nutrition Support 
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Table 4. Multivariate logistic regression analysis of predictors of eating inadequately 

Variable  

(reference value) 

Intake <75% EER
a
 Intake <75% EPR

b
 

Adjusted odds ratio 

(95% CI) 

p value Adjusted odds ratio 

(95% CI) 

p value 

Renal ward  

(other wards) 

4.1 (1.2 – 14.0) 0.027 4.6 (1.3 – 15.6) 0.016 

No intake of ONS  

(any intake ONS) 

5.1 (1.2 – 21.2) 0.023 15.5 (1.8 – 132.8) 0.013 

a 
Regression based on 93 cases. Cox and Snell R

2
 = 0.122; Nagelkerke R

2
 = 0.163; Homer and Lemeshow Test: 

x
2 
= 0.005, df = 2, p = 0.998. 

b 
Regression based on 93 cases. Cox and Snell R

2
 = 0.175; Nagelkerke R

2
 = 0.234; 

Homer and Lemeshow Test: x
2 
= 1.841, df = 2, p = 0.398. 

 

Discussion 

This study directly observed the oral intakes of hospital patients in an attempt to understand 

factors associated with improving dietary intake in patients at risk of PU. Predictors of eating 

inadequately (i.e. intake of <75% EER and EPR) were being on the renal ward, and the 

absence of any intake of ONS.  

Mean energy and protein intakes in this study are comparable to previous studies describing 

the intakes of general hospitalised patients (Barton, Beigg et al. 2000, Dupertuis, Kossovsky 

et al. 2003, Mudge, Ross et al. 2011, Thibault, Chikhi et al. 2011). Many patients at risk of 

PU appear to be eating inadequately in the hospital setting. In fact, only 42 of the 93 patients 

(45.2%) met ≥75% of their EER, whilst only 49 (52.7%) met ≥75% of their EPR. This 

phenomenon is reflected in studies of hospitalised patients in general, with a number of 

studies reporting inadequate energy and protein intakes to meet estimated requirements in 

patients (Dupertuis, Kossovsky et al. 2003, 2011, Thibault, Chikhi et al. 2011).  



 

109 

 

Clearly, the methods used to calculate estimated energy and protein requirements and the 

criteria used to define an adequate intake will affect the results. In the current study, an 

adequate intake was defined as an intake of ≥75% of EER and EPR. This is based on a 

Danish hospital study that described an intake of <75% of EER as being inadequate, as 

patients within this category experienced weight loss during the study period (Kondrup, 

Johansen et al. 2002). Whilst there have been various methods used to define energy intake in 

relation to requirements in previous research, this method was chosen as it correlates with 

weight change in a clinical population. 

Whilst there were a number of factors associated with differences in total energy and protein 

intakes, only two variables remained independent predictors of eating inadequately after 

multivariate logistic regression analysis. These were: 1) being admitted to the renal ward, and 

2) having no intake of ONS.  

Admission to the renal ward was an independent predictor for eating inadequately, where 

patients were over four times more likely to consume <75% of their EER and EPR. This may 

be due to a number of reasons. Firstly, disease-related factors are likely to play a role, as renal 

failure was a potential predictor of eating inadequately in univariate analyses. Chronic renal 

failure (CRF) and dialysis both increase EER, making it more difficult to reach an adequate 

intake (Stenvinkel, Heimbürger et al. 2000, Ash, Campbell et al. 2006). Furthermore, food 

intake may be decreased due to anorexia, nausea or vomiting related to uraemic toxicity 

(Stenvinkel, Heimbürger et al. 2000, Carrero 2011). Therapeutic diets (such as low salt, low 

potassium) may restrict patients’ food choices and consequently, their intake. As renal failure 

did not reach statistical significance in the multivariate model, whilst the renal ward did, there 

appears to be other (i.e. non-disease related) factors involved in whether these patients meet 

their requirements. These may be related to hospital foodservice or ward practices in renal 

wards, such as meal times, availability of staff for set up / assistance with feeding, timing of 
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meals, or missed meals due to extended periods of time off the ward (for example in dialysis). 

Inadequate nutritional intake is of particular concern to this patient group, as malnutrition is 

common in patients with chronic renal failure (Stenvinkel, Heimbürger et al. 2000). It could 

be hypothesised that the high prevalence of malnutrition and prolonged periods of immobility 

(i.e. during dialysis sessions) in renal patients may increase the likelihood of PU. One study 

found that renal insufficiency (measured by elevated creatinine) was an independent risk 

factor for PU after multivariate regression analysis in the intensive care unit (ICU) (Frankel, 

Sperry et al. 2007). However, another study failed to find this association among hip fracture 

patients admitted to an orthopaedic ward (Gumieiro, Rafacho et al. 2012). Future research 

should further investigate whether renal patients in hospital wards (outside the ICU) are at 

higher risk of PU than other patient groups.   

The consumption of any amount of oral nutrition support was associated with adjusted OR of 

5.1 and 15.5 of meeting ≥75% of EER and EPR, respectively. Patients were included in this 

category regardless of the actual amount of nutrition support consumed on the observation 

day. Being prescribed ONS or receiving a dietitian consultation were not associated with 

eating adequately, which highlights the importance of ensuring the provision of nutrition care 

ultimately results in patients actually consuming ONS products, rather than assuming that 

their prescription is sufficient. This is in agreement with a previous study of 1291 patients in 

a Swiss hospital, which reported the consumption of ONS as a predictor for eating adequately 

(Thibault, Chikhi et al. 2011). This may be due to some component of patient acceptance of 

the supplements, and perhaps greater acceptance of hospital food. Some evidence suggests 

that enteral nutrition may stimulate appetite; however these studies refer to naso-gastric 

feeding, and in general they are poorly designed with small sample sizes (Stratton and Elia 

1999). The notion of primary anorexia (due to disease) and secondary anorexia (due to 

malnutrition), proposed by Allison, is a cycle which seemed to be interrupted with enteral 
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nutrition (Allison 1986). To our knowledge, there is little evidence about the effect of ONS 

on appetite and food intake. While it is possible that there may be a relationship between 

appetite and consumption of ONS, there is no evidence to support this notion. Clearly ONS is 

effective in improving total energy and protein intakes and increasing likelihood of patients 

meeting their requirements, however the factors which determine its consumption must be 

understood in order to effectively utilise ONS in nutrition interventions.  

Previous studies have found a number of predictors of poor oral intake, including higher 

BMI, modified diets, absence of ONS, poor appetite, requiring feeding assistance, LOS of <8 

days or >90 days, and diagnoses of infection, cancer or delirium (Dupertuis, Kossovsky et al. 

2003, Mudge, Ross et al. 2011, Thibault, Chikhi et al. 2011). The logistic regression model in 

the current study was based on a small sample, due to the exclusion of a number of patients 

with missing data. Therefore, the model may be somewhat unstable, and these alternate 

potential predictors of oral intake should not be disregarded.  

Whilst not statistically significant in the multivariate model, univariate logistic regression 

analysis identified a number of other predictors of oral intake in the current study. These 

factors should not be discounted, as with a larger sample size they may have reached 

statistical significance. There was a trend for patients who were categorised as underweight to 

be more likely to eat adequately for EER compared to all other weight categories (p=0.054). 

Underweight patients may be more likely to meet estimated requirements because a) 

requirements are based on body weight, therefore a lower body weight results in lower 

requirements which are easier to meet; and b) may be more likely to be seen by a dietitian 

and prescribed supplements (however in this study, a dietitian review or prescribed 

supplements were not associated with improved oral intakes). Surprisingly, overweight 

patients were more likely to eat adequately for EER (p=0.040) in univariate analysis. This is 

contrary to previous findings, which reported higher BMI was associated with inadequate 
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intakes (Dupertuis, Kossovsky et al. 2003, Thibault, Chikhi et al. 2011). Overweight patients 

would have higher requirements and may not be identified as at risk during nutritional 

screening, which may explain these previous findings. The conflicting results in the current 

study may be due to small sample size. A modified or restricted diet (compared to general or 

HPHE diet) trended towards being a predictor for eating inadequately for EER (p=0.056) and 

was significant for EPR (p = 0.049) in the univariate analyses. This may be due to modified 

diets restricting patients’ choices, and/or general and HPHE diets providing more energy and 

protein. Other studies have also reported modified diets as predictors of eating inadequately 

(Dupertuis, Kossovsky et al. 2003, Thibault, Chikhi et al. 2011). 

Future nutritional interventions for the prevention of PU should focus on ONS as a method of 

improving the oral intakes of hospitalised patients, as this study and previous findings 

provide evidence for ONS as a predictor of eating adequately. Other factors previously shown 

to influence patients’ intakes should also be considered, as well as potential high risk groups 

such as renal patients.  

Conclusion 

Many hospitalised patients at risk of PU have insufficient oral intakes to meet their 

requirements. Predictors of eating inadequately were being on the renal ward and having no 

intake of ONS. Nutritional interventions targeting PU prevention should focus on ONS and 

consider other factors that may influence oral intake. 
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4.2.2 Nutrition care related practices and factors affecting nutritional intakes in 

hospital patients at risk of pressure ulcers 

The second paper written from Study 1 is: 

Roberts, S., W. Chaboyer and B. Desbrow (2014). "Nutrition care-related practices and 

factors affecting nutritional intakes in hospital patients at risk of pressure ulcers." Journal of 

Human Nutrition and Dietetics. 

This paper relates to the second aim of Study 1: describing the nutrition care provided to 

patients at risk of PI in hospital settings where PIP is a focus of clinical practice. This paper 

provides important information around upstream determinants (or predictors) of nutrition care 

for patients at risk of PI, which has not been described in previous literature. This evidence is 

needed to identify potential areas that may be targeted in nutrition interventions, given paper 

1 identified suboptimal energy and protein intakes in patients at risk of PI. This paper 

specifically describes nutrition care related practices such as nutritional screening, referral, 

intervention, and documentation around patients at risk of PI.  

The co-authors of this publication confirm that the research candidate has made the following 

contributions to this study: 

 Study design 

 Human research ethics application 

 Participant recruitment and data collection 

 Data analysis and interpretation 

 Preparation of manuscript for publication 

Signed:  

Signed:  
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ABSTRACT 

Background: Malnutrition is common in hospitals, and is a risk factor for pressure ulcers. 

Nutrition care practices relating to the identification and treatment of malnutrition has not 

been assessed in patients at risk of pressure ulcers. This study described nutrition care 

practices and factors affecting nutritional intakes in this patient group. 

Methods: This study was conducted in four wards at two hospitals in Queensland, Australia. 

Adult patients at risk of pressure ulcers due to restricted mobility were observed for 24 hours 

to determine their daily oral intake and practices such as nutrition screening, documentation 

and intervention. Independent samples t-tests and chi-squared tests were used to analyse 

dietary intake and nutrition care related data. Predictors of receiving a dietitian referral were 

identified using logistic regression analyses. 

Results: Two hundred and forty one patients participated in the study. The observed 

nutritional screening rate was 59% (142 patients). Weight and height were documented in 

71% and 34% of cases. Sixty nine patients (29%) received a dietitian referral. Predictors of 

receiving a dietitian referral included lower body mass index and longer length of stay. On 

average, patients consumed 73% and 72% of the energy and protein provided, respectively. 

Between 22 and 38% of patients consumed <50% of food provided at main meals.  

Conclusions: Nutrition care practices including malnutrition risk screening and 

documentation of nutritional parameters appear inadequate in patients at risk of pressure 

ulcers. A significant proportion of these patients eat inadequately at main meals, further 

increasing their risk of malnutrition and pressure ulcers.  
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Introduction 

Malnutrition is a common problem in the clinical setting, affecting 20 – 50% of hospitalised 

patients worldwide (Banks, Ash et al. 2007, Norman, Pichard et al. 2008). Despite this, it 

remains under-recognised and under-treated in hospitals (Stratton, Green et al. 2003, Elia, 

Zellipour et al. 2005, Barker, Gout et al. 2011). Malnutrition is associated with a number of 

adverse outcomes, including impaired immunity, delayed recovery and healing, loss of 

muscle mass and function, reduced mobility, adverse psychological outcomes and poorer 

quality of life (Keys, Brožek et al. 1950, Stratton, Green et al. 2003, Ferguson, Banks et al. 

2010, Vivanti, Ward et al. 2011). These complications result in severe consequences for both 

patients and the health care system, including increased risk of morbidity and mortality, and 

increased length of stay (LOS) and hospital costs (Correia and Waitzberg 2003, Lim, Ong et 

al. 2012). 

Malnutrition is also associated with the development of pressure ulcers (PU) (Banks, Bauer et 

al. 2010). Our previous research has established that the nutritional intakes of hospital 

patients at risk of PU (i.e. with reduced mobility) are often inadequate (citation masked for 

blinded peer review), placing them at higher risk of becoming malnourished, or worsening 

existing malnutrition. A recent study estimated that an intensive nutrition support 

intervention, if implemented in Queensland public hospitals over one year, would have 

eliminated around 2900 cases of PU and saved approximately AU$5.4 million (Banks, 

Graves et al. 2013). Despite this evidence, hospitals do not routinely use nutritional 

interventions on patients at risk of PU. In order to maximise their nutritional status, at risk 

patients require structured nutritional care.  

The American Dietetic Association’s Nutrition Care Process (NCP) is a widely used model 

involving a number of critical steps, including malnutrition risk screening and referral; 
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nutrition assessment, diagnosis, and intervention; nutritional monitoring and evaluation; and 

documentation at each step (American Dietetic Association 2008). Such nutritional practices 

are often poorly executed in the clinical setting both in Australia and around the world (Elia, 

Zellipour et al. 2005, Mowe, Bosaeus et al. 2006, Lindorff-Larsen, Hojgaard Rasmussen et al. 

2007, Gout, Barker et al. 2009, Ferguson, Banks et al. 2010). Whilst a number of studies have 

investigated nutrition care related practices amongst hospitalised patients in general (Elia, 

Zellipour et al. 2005, Ferguson, Banks et al. 2010, Agarwal, Ferguson et al. 2012), none have 

focused on patients at risk of PU. Similarly, the nutritional intakes of hospitalised patients 

and factors that may affect these have been reported in Australian and international studies 

(Dupertuis, Kossovsky et al. 2003, Patel and Martin 2008, Bauer, Bannister et al. 2011, 

Mudge, Ross et al. 2011, Thibault, Chikhi et al. 2011); however there is no data relating 

specifically to patients at risk of PU.  

Of all intrinsic risk factors for PU, nutrition-related factors have the most potential to be 

improved by interventions aimed at pressure ulcer prevention (PUP) (Stratton, Ek et al. 2005, 

Crowe and Brockbank 2009). Given the significant patient burden (Fox 2002, Stratton, Green 

et al. 2003) and hospital costs (Graves, Birrell et al. 2005, Graves, Birrell et al. 2005) 

associated with PU, understanding current nutritional care practices relating to at-risk 

patients, as well as factors that contribute to or inhibit their nutritional intakes in hospital is 

imperative. This may help identify potential areas for improvement or avenues for evidence-

based interventions in order to improve the nutritional care and oral intakes of these patients, 

and hence reduce their risk of PU.  

This study describes current clinical nutrition management practices and factors related to 

nutritional intakes of patients deemed at risk of PU, in hospital settings where PUP is a focus 

of clinical practice. Specifically, the study aims to (a) describe nutritional practices, including 

malnutrition screening, referral (including predictors of dietetic referral), assessment, 
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intervention, and documentation; and (b) identify sources of energy and protein in hospital, 

and factors affecting nutritional intakes in patients at risk of PU.  

Methods 

Study overview  

A multisite observational study was undertaken, consisting of two components; 24 hour 

observations and chart audits. Ethical approval was gained through Queensland Health 

(reference number HREC/11/QTHS/111) and Griffith University (reference number 

NRS/40/11/HREC). 

Setting   

Data collection was conducted in four medical wards (renal, immunology, respiratory 

medicine and general medicine) at two public metropolitan hospitals in Southeast 

Queensland, Australia. Both hospitals had comprehensive PUP programs in place. A 

randomised data collection schedule was used to allocate seven days of data collection (i.e. 

Monday to Sunday) to each ward (28 days in total) over nine weeks.  

Study participants 

Patients were included in the study if they (a) were able to provide consent (aged ≥18 years, 

cognitively intact); (b) were at risk of PU due to restricted mobility (i.e. use of mobility aid 

such as walking stick or wheelchair; or presence of mobility-restricting equipment; and (c) 

had a LOS ≥3 days. Patients could not be recruited into the study more than once. Eligible 

patients were provided with a participant information sheet, and informed consent was 

obtained from agreeable patients. Patients were not excluded if they had an existing PU, 

however having a PU was not part of the inclusion criteria. 
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Tool development and pilot testing 

A semi-structured observational tool and a chart audit tool were developed using a conceptual 

framework to determine the data to be collected. The tools were assessed by five clinicians 

and academics with expertise in this area of research. The tools were piloted and modified 

prior to data collection. Four researchers (including one author) were involved in data 

collection, and undertook training in the use of the data collection forms. A pilot study of ten 

patients was conducted prior to data collection to test intra- and inter-rater reliability of the 

data collectors. Both intra-rater and inter-rater reliability were >95%.   

Data collection  

Patient observations  

Using a semi-structured observational tool, each patient was observed for 24 hours 

(commencing at 0700 hours). Observations were performed by three data collectors across 

three 8-hour shifts. Patients’ oral intake was recorded for the 24 hour duration of data 

collection by observing each patient’s plate at the end of each meal (breakfast, lunch and 

dinner). Researchers indicated the amount (none, ¼, ½, ¾, all) of each component of a 

standard sized meal consumed on the observational data form. This method of observed food 

intake has previously been shown to be a valid and reliable method of collecting dietary 

intake data (Bourdel-Marchasson, Barateau et al. 2000, Mudge, Ross et al. 2011). Mid-meal 

(morning tea, afternoon tea, supper) food consumption was also observed by researchers. 

Any food or beverage consumed, including hospital foods, supplements, and foods provided 

from outside the hospital were documented. 

Patients were briefly questioned to determine if they had experienced any nutrition impacting 

symptoms in the past 24 hours (such as nausea, vomiting, chewing or swallowing difficulties 
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etc.), and to rate their appetite (very poor, poor, fair, good, very good). Other factors 

potentially affecting patients’ food intakes were observed or asked of the patient, including 

patients’ self-feeding ability and menu completion. If patients consumed <50% of their 

meals, reasons for this were documented (i.e. visitors or treatments during mealtimes, patient 

dislikes food, patient too unwell, incorrect or no meal delivered, etc.). Patients’ observed 

weight range (i.e. underweight, healthy weight, overweight or obese) was also documented 

by researchers. 

Chart audit 

A chart audit of participants’ medical records was completed by a researcher who did not 

collect observational data on that patient. Information collected included patient 

demographics and  medical information; as well as nutrition care related practices, such as 

malnutrition screening rates, documentation of height and weight, dietitian referrals and 

reviews, and prescription of therapeutic diets (i.e. low salt, low fibre, texture modified, etc.) 

and/or nutrition support. The hospitals studied use the Malnutrition screening tool (MST) 

(Ferguson, Capra et al. 1999), which determines nutritional risk through two questions 

around unintentional weight loss and eating poorly due to a reduced appetite. A MST score of 

2 or more indicates the patient is at risk of malnutrition, and should undergo a more detailed 

nutrition assessment to identify if they are malnourished, and to determine appropriate level 

of nutrition support (Ferguson, Capra et al. 1999). 

Data analysis 

Oral nutrient intake data was analysed by an Accredited Practicing Dietitian familiar with the 

foodservice systems of the two sites. Data was analysed using Foodworks version 6.0 (Xyris 

Software, Brisbane). A database was created with foodservice information from both sites. 

Each patient’s food intake for the 24 hour observation period was entered into the database, 
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including any supplements, enteral or parenteral feeds, and foods sourced from outside the 

hospital.  

All data were entered into SPSS. Following data entry, 10% of the data was checked for 

accuracy. Demographic data was analysed using descriptive statistics. Non-normally 

distributed data was reported as median and interquartile range. Independent samples t-tests 

and chi-squared tests were used to analyse dietary intake and nutrition care related data. 

Predictors of receiving a dietitian referral were identified using univariate and multivariate 

logistic regression analyses. For all associations, significance was set at p≤0.05. 

Results 

A total of 241 patients were recruited and participated in the study. Of these, 142 (58.9%) 

were male. Patient characteristics are described in Table 1. The most frequent admission 

diagnoses were infection (n=47, 19.6%), respiratory conditions (n=41, 17.1%), and cardiac 

disease (n=25, 10.4%). The most frequently documented co-morbidities were hypertension 

(n=127, 52.7%), chronic obstructive pulmonary disease (n=79, 32.8%), diabetes mellitus 

(n=76, 31.5%), hypercholesterolemia (n=64, 26.6%), and chronic renal failure (n=62, 25.7%).  

Table 1. Patient characteristics 

Characteristic Mean±SD Median (IQR) 

Age (years)  70.0 (57.0 – 80.8) 

LOS (days) at time of data 

collection 
 5.0 (3.0 – 8.0) 

BMI (kg/m
2
)  25.0 (21.1 – 31.1) 

Serum albumin (g/L) 32.2±6.1  

LOS Length of stay  

BMI Body mass index 
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Nutrition care related practices 

Of the 241 patients, weight was documented for 171 (71.0%) and height for 83 (34.4%). Only 

59% (n=142) of patients were screened with the MST. Of all patients, 69 (28.6%) received a 

dietitian referral and 61 (88.4%) of these had been seen by a dietitian at the time of data 

collection. Table 2 shows the referral rates for patients according to MST score.  

Table 2. Dietitian referrals related to MST score 

MST score n (%) n=241 
Referred to dietitian  n (% as 

proportion of MST score) 

0 69 (28.6) 19 (27.5) 

1 27 (11.2) 12 (44.4) 

2 16 (6.6) 2 (12.5) 

3 23 (9.5) 13 (56.5) 

4 4 (1.7) 1 (25.0) 

5 3 (1.2) 3 (100) 

No MST 99 (41.1) 18 (18.2) 

MST Malnutrition screening tool 

 

As per Table 2, there were 18 patients who were referred to a dietitian without being screened 

using the MST. These referrals likely came from medical or nursing staff, due to requirement 

of a specific therapeutic diet; observed poor oral intake; enteral or parenteral nutrition; or 

patient education. 

Significant predictors of receiving a dietitian referral were firstly identified using univariate 

logistic regression analysis (Table 3). In multivariate logistic regression analysis, two 

predictors remained significant predictors of receiving a dietitian referral (Table 4). 
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Table 3. Significant univariate predictors of receiving a dietitian referral (n=241) 

Predictor  

(reference category) 

OR (95% CI) p value 

Underweight*  

(all other weight categories) 

4.3 (2.1 – 8.7) <0.001 

Overweight*  

(all other weight categories) 

0.4 (0.2 – 1.0) 0.037 

Poor appetite  

(Good appetite) 

2.4 (1.2 – 4.9) 0.013 

Serum albumin <35g/L 

(Serum albumin ≥35g/L) 

1.9 (1.1 – 3.6) 0.031 

LOS (continuous) 1.076 (1.0 – 1.1) <0.001 

LOS Length of stay (at time of data collection) 

*As there was considerable missing data for BMI (n=162) due to poor documentation of height and weight in 

patients’ charts, observed weight range was used in regression analyses. For available data, patients’ observed 

weight range correlated well with calculated BMI (Pearson correlation 0.829, p<0.001). 

 

Table 4. Multivariate logistic regression of predictors of dietitian referral  

Predictor  

(reference category) 
OR (95% CI) p value 

LOS (continuous) 1.1 (1.0 – 1.1) <0.001 

Underweight  

(all other weight categories) 
4.0 (1.9 – 8.4) <0.001 

LOS Length of stay (days) at time of data collection 

Regression based on 241 cases. Cox and Snell R
2
 = 0.136; Nagelkerke R

2
 = 0.195; Homer and Lemeshow Test: 

x
2 
= 18.189, df = 7, p = 0.011. 

 

Prescribed diets and nutritional therapy 

Ninety one patients (41.1%) were on a standard diet. Seventy five patients (34.1%) were on a 

therapeutic diet and the majority of these (n=31) were on a low salt diet. Thirty patients 

(13.6%) were on a high protein high energy (HPHE) diet and 24 patients (10.9%) were on a 

texture modified diet. Patients on a low salt diet consumed less energy (4965±2262kJ) and 

protein (44±24g) than the mean intakes of all other patients (6610±3084kJ, 56±28g protein) 

(p<0.05).   
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Of all patients who were seen by a dietitian (n=61), 51 (83.6%) were prescribed nutritional 

support. This consisted of one or more of: HPHE extras (n=33), oral nutrition supplements 

(n=29), enteral nutrition via nasogastric or PEG feeding (n=6), and parenteral nutrition (n=2). 

Of the 29 patients prescribed ONS, only 15 (51.7%) were observed to have consumed ONS 

on the study day (p<0.001, df=1). However, another seven patients who did not have 

prescribed ONS documented were observed to have consumed ONS on the study day.  

Sources of energy and protein in hospital 

There was complete nutritional intake data available for 184 patients. On average, 

8132±2477kJ and 75±23g protein was provided to patients. The mean energy and protein 

intakes were 5917±2956 and 54±28g protein, respectively. This equates to 72.8% of energy 

and 72.0% of protein consumed from that provided. 

Of all observed oral intakes, a mean of 93.5±18.1% of all kJ consumed and 92.8±19.9% of all 

protein consumed was provided by hospital food. The remaining energy and protein was 

provided by ONS, enteral or parenteral nutrition, or foods brought from outside the hospital. 

In patients receiving ONS, supplements provided a median of 1050kJ (IQR 762 – 1914kJ) 

and 11g protein (IQR 7 – 19g) per day, which contributed a median of 22.7% (IQR 11.9 – 

32.0%) and 24.4% (IQR 12.0 – 37.5%) of their total energy and protein intakes, respectively. 

Twenty three patients consumed food brought in from outside the hospital foodservice. For 

these patients, outside foods provided a median of 736kJ (IQR 379 – 1002) and 3g protein 

(IQR 1 – 13g), which contributed to a median of 11.5% (IQR 5.0 – 21.8%) of total energy 

and 6.8% (IQR 2.0 – 22.4%) of total protein consumed.  
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Factors affecting food intakes 

The majority of patients (n=117, 61.3%) reported experiencing one or more nutrition 

impacting symptoms in the past 24 hours. The most common symptoms included nausea 

(n=41, 21.5%), constipation (n=34, 17.8%), taste or smell changes (n=30, 15.7%), diarrhoea 

(n=24, 12.6%), and swallowing problems (n=23, 12.1%). Of the 41 patients who reported 

experiencing nausea in the past 24 hours, only 13 (31.7%) had antiemetics prescribed. Patient 

reported appetite ratings consisted of good or very good (n=104, 53.6%), fair (n=47, 24.2%), 

and poor or very poor (n=43, 22.2%). 

Meal consumption seemed to decline over the course of the day. At breakfast, 22.4% of 

patients consumed <50% of the food provided, whilst at lunch and dinner, 32.7% and 37.5% 

of patients consumed <50% of these meals, respectively. The main reasons for eating less 

than half of the food provided across all three main meals included poor appetite (35 – 49% 

of patients), patient too unwell (19 – 33% of patients), and patient disliked the food (17 – 

21% of patients). 

Discussion 

In the current study, 241 patients deemed at risk of PU due to reduced mobility in four wards 

at two hospitals, where PUP was a focus of clinical practice, were observed to determine 

nutrition care practices and describe their nutritional intakes. This research is novel in that no 

studies have investigated nutritional care practices in a group of patients at risk of PU, who 

are a high risk group requiring optimal nutritional care in order to maximise their nutrition 

and help prevent PU. Furthermore, these practices were observed, not reported, thus are 

likely to accurately reflect real clinical practice. Overall, nutrition screening rates and 

documentation of nutrition-related parameters was suboptimal. On average, patients 

consumed around three quarters of the energy and protein provided. Main reasons for eating 
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poorly at meal times included poor appetite, being unwell, and disliking the food. Factors 

affecting the nutritional care, intake and status of patients deemed at risk of PU are important 

to consider in the hospital setting as poor nutrition increases risk of developing PU.    

Only 59% of patients were screened using the MST. This is concerning, considering that 

malnutrition is a reversible risk factor for PU (European Pressure Ulcer Advisory Panel and 

National Pressure Ulcer Advisory Panel 2009, Banks, Bauer et al. 2010). National and 

international guidelines recommend that all individuals at risk of PU should undergo 

nutritional screening, as identification and treatment of malnutrition is vital for PUP 

(European Pressure Ulcer Advisory Panel and National Pressure Ulcer Advisory Panel 2009, 

Australian Wound Management Association 2012). Suboptimal malnutrition screening rates 

have been widely observed in the hospital setting. European studies have shown that only 

25% of Scandinavian medical and nursing staff report that routine nutritional screening is 

conducted on all patients (Mowe, Bosaeus et al. 2006). A recent study of 56 hospitals (370 

wards) in Australia and New Zealand reported that only 64% of the wards practiced routine 

nutritional screening (Agarwal, Ferguson et al. 2012). As patients in the current study were 

specifically identified as being at risk of PU, these patients should, in theory, receive extra 

attention in regards to their nutritional care. Screening is the first step in the nutrition care 

process, and if at-risk patients are not identified, appropriate referrals and interventions 

cannot be applied. Research suggests that nutritional intervention applied to these patients is 

likely to result in substantial cost savings and cases of PU avoided (Banks, Graves et al. 

2013). 

In the current study, only 71% of patients’ weights and 34% of patients’ heights were 

documented. Best practice guidelines recommend that all hospital patients should have their 

height and weight documented on admission in order to assess and monitor their nutritional 

status (Kondrup, Allison et al. 2003, Kubrak and Jensen 2007, Watterson, Fraser et al. 2009); 
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however poor documentation of patients’ weights and heights are seen in hospital settings 

around the world. Across a number of studies, documentation of weight is reported to be 

between 32 – 58%, and documentation of height between 26 – 45% (Brosnan, Margetts et al. 

2001, Singh, Watt et al. 2006, Cereda, Lucchin et al. 2010, Volkert, Saeglitz et al. 2010, 

Agarwal, Ferguson et al. 2012). Documentation of height in the current study was 

comparable to previous findings; however our study demonstrates higher rates of weight 

documentation than other studies.  

This study found that being observed as underweight and having a longer LOS at time of data 

collection were predictors of receiving a dietitian referral. Previous Australian research has 

found that dietitian referral was more likely in malnourished patients than well nourished 

patients (Lazarus and Hamlyn 2005). Similarly, in a German hospital study, malnourished 

patients with a lower mean BMI (21.7kg/m
2
) were more likely to receive nutrition support 

than well nourished patients with a higher BMI (25.4kg/m
2
) (Volkert, Saeglitz et al. 2010). In 

our study, MST score was not a predictor of dietitian referral, despite its purpose being to 

identify patients at risk of malnutrition. This suggests that patients may be more likely to be 

referred due to observed physical signs of malnutrition (i.e. observed low body weight) than 

their malnutrition risk assessment score. Importantly, heavier patients who are at risk of 

malnutrition may not be correctly identified. Patients with longer LOS may be more likely to 

be referred to dietitians due to fatigue of hospital food and prolonged decreased oral intake, 

and/or exposure to more staff who may observe this and make referrals. 

There were several other sources of nutrition besides hospital food. Previous work has shown 

that consumption of any amount of ONS was a predictor for eating adequately (i.e. meeting 

≥75% estimated energy and protein requirements) in patients at risk of PU (citation masked 

for blinded peer review). The current study demonstrates that for patients who consume ONS, 

it contributes significantly to their daily energy and protein intake and will likely help them to 
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meet their requirements. However, only around half of patients who were prescribed ONS 

actually consumed it, while other patients who had not been prescribed ONS received it. This 

indicates that access to the nutritional benefits provided by ONS is inconsistent, and requires 

more reliable management. 

Twenty three patients (10%) consumed food brought from outside the hospital. This is low in 

comparison to previous research, which indicates that 17% of patients consumed foods from 

outside the hospital (Bauer, Bannister et al. 2011). In the current study, foods from outside 

the hospital contributed to around 15% of the total energy and protein intakes (mean 1096kJ 

and 10g protein per day) of patients who consumed them. This is a significant contribution to 

their overall intake, and may be an avenue for improving patients’ intakes in hospital, 

particularly if, as seen in this study, patients eat poorly due to disliking the hospital food. 

However, strategies must be put in place to ensure food safety is maintained with foods 

brought in from outside the hospital. 

In this study, poor intakes of the hospital food was observed at all meals, with 22%, 33% and 

38% of patients consuming <50% of breakfast, lunch, and dinner respectively. In patients 

with reduced mobility, low nutritional intakes could further increase their PU risk. These 

findings are comparable to previous studies of general hospital patients in the Australian 

setting (Bauer, Bannister et al. 2011, Mudge, Ross et al. 2011). A study of 147 medical 

patients in a private Queensland hospital reported that around 29% and 21% of patients 

consumed <50% of lunch and dinner, respectively (Bauer, Bannister et al. 2011). Another 

Queensland hospital study of elderly patients found that 27% of patients ate <50% of energy 

provided and 62% ate <75% of energy provided (Mudge, Ross et al. 2011). Studies from the 

UK (Barton, Beigg et al. 2000, Patel and Martin 2008) and Europe (Dupertuis, Kossovsky et 

al. 2003, Thibault, Chikhi et al. 2011) have reported similar findings. In our study, the 

proportion of patients consuming <50% of their meal increased over the course of the day, 
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indicating that additional strategies designed to improve nutritional intake may be more 

effective if implemented early in the day when food consumption is highest. Reasons for 

decreasing meal consumption over the day may relate to appetite and satiety; meal timings 

and interruptions (as medical rounds, procedures, and visitors are more likely to occur during 

the daytime meals); and meal sizes and components.   

There are a multitude of reasons why patients may eat inadequately in the hospital setting. In 

the current study, the main reasons for eating poorly at main meals included poor appetite, 

patient being too unwell, and patient disliking the hospital food. Previous research in 

Queensland hospitals has reported loss of appetite, being nil by mouth or receiving treatment, 

or a combination of issues including poor appetite, nausea, and problems with chewing or 

swallowing are common reasons for eating poorly (Bauer, Bannister et al. 2011). Other 

studies have reported that anorexia, catering limitations, and oral problems are factors which 

affect patients’ oral intake (Dupertuis, Kossovsky et al. 2003, Patel and Martin 2008). 

Clearly, there is a range of patient related, service related and care delivery related factors 

that may impact on patients’ nutritional intakes. It is important to consider each of these 

factors when attempting to address poor oral intake within the hospital setting.  

Patient related factors, including nutrition impacting symptoms such as poor appetite, nausea 

or chewing and swallowing problems, which were all prevalent in the current study, may be 

addressed with medications (such as appetite stimulants or anti-emetics), or by ensuring 

patients receive meals of appropriate texture. In the current study, only 32% of patients 

experiencing nausea within the past 24 hours were prescribed with antiemetics. Early 

recognition and management of nutrition-impacting symptoms is pivotal in order to optimise 

patients’ nutritional intakes.  
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Limitations 

Whilst the sample size of the current study is fairly small, it is the first to our knowledge to 

describe nutrition care related practices and factors affecting nutritional intakes in the specific 

population of patients deemed at risk of PU by direct observation. We also acknowledge the 

limitation in using “reduced mobility” as the main inclusion criteria for identifying patients at 

risk of PU. However, use of reduced mobility, which is a widely recognised risk factor and 

strong predictor of PU (Allman 1997, Lindgren, Unosson et al. 2004, Grey, Enoch et al. 

2006), is at least as good a method to identify at-risk patients as PU risk assessment tools 

(such as the Braden or Norton scale), which have insufficient predictive validity and poor 

reliability (Jalali and Rezaie 2005, Pancorbo-Hidalgo, Garcia-Fernandez et al. 2006, 

Papanikolaou, Lyne et al. 2007). The inclusion of patients with reduced mobility (who may 

not necessarily have other PU risk factors) means that the results of this study may reflect a 

best-case scenario. Direct observations may improve staff practices (i.e. the Hawthorne 

effect), however as researchers were discreet in their observations, and both sites are 

frequently exposed to research studies, it is not expected that this would have a significant 

impact on results. But, if there was an effect, our findings represent a ‘best case’ scenario.  

Recommendations 

This study has identified a number of factors that may affect the nutritional status or 

nutritional intakes of patients at risk of PU in hospital settings where PUP is a focus of 

clinical practice. These include patient related, service related, and care delivery related 

factors. Patient related factors such as nutrition impacting symptoms (i.e. nausea, chewing or 

swallowing difficulties, etc.) may be addressed with medications where applicable, or by 

ensuring patients receive the appropriate meal texture (as recommended by a speech 

pathologist). Service related factors such as hospital food quality need to be improved to 
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ensure meals provided are nutritionally adequate, and are acceptable to patients in regards to 

taste, smell and appearance. Nutrition care related practices may be improved in a number of 

ways. Routine nutritional screening is vital in the clinical setting, particularly for patients 

deemed at risk of PU. If Australia followed the initiative of the USA and European countries 

by making malnutrition screening mandatory for all patients admitted to hospital, more of 

these at-risk patients would be identified and appropriate action taken. As per the MST 

guidelines, all patients with MST score or two or more should be monitored, whilst patients 

with a score of three or more should be referred to a dietitian (Ferguson, Capra et al. 1999).  

Once screened and referred, the nutrition care process should be followed to ensure 

appropriate nutritional intervention and follow up. Furthermore, dietitians may take a more 

active role in identifying at risk patients, rather than relying on referral from nutrition 

screening. This is starting to occur in Australia with the introduction of Nutrition Assistants 

at some hospitals, who regularly monitor patients’ appetites and food intakes and feed 

information back to the dietitian (Queensland Health 2010). Routine documentation of 

patients’ height and weight are recommended to improve ease of nutrition assessment and 

monitoring. Therapeutic or restricted diets are suggested to be used only when absolutely 

necessary, and pathways may be put in place to ensure timely upgrading of dietary status pre 

and post surgery. Other avenues of improving the oral intakes of patients should be 

considered, such as ONS or food brought in from outside the hospital. 

Clearly, there are many improvements to be made in regards to nutritional practices and 

management for patients at risk of PU, even within hospital settings which advocate for PUP 

in routine clinical practice. This is in line with the Australian Commission on Safety and 

Quality in Health Care (2011) standard for preventing and managing PU, which states that 

the role and partnership between clinicians and patients/carers is essential in improving health 

care and patient safety. Clinicians should be actively involved in organisational processes, 
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safety systems and improvement initiatives, and patients and carers should actively 

participate in their health care and treatment decisions (Australian Commission on Safety and 

Quality in Health Care 2011). Active patient participation in nutritional care may be one way 

to improve nutritional intakes, and is consistent with national and international trends for 

patient centred care. 

Conclusion 

Nutrition care related practices such as malnutrition risk screening, dietitian referral, and 

documentation of nutritional parameters require improvement among hospitalised patients at 

risk of PU. A number of factors may affect these patients’ oral intakes, such as prescribed 

diets, dislike of hospital food, poor appetite and nutrition impacting symptoms. Future 

interventions should target patient related, service related, and nutrition care related factors in 

order to improve the nutritional status of patients at risk of PU. 
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4.2.3 Patient perceptions of the role of nutrition for pressure ulcer prevention in 

hospital: an interpretive study 

The third paper written from Study 1 is: 

Roberts, S., B. Desbrow and W. Chaboyer (2014). "Patient perceptions of the role of nutrition 

for pressure ulcer prevention in hospital: an interpretive study." Journal of Wound Ostomy & 

Continence Nursing 41(6): 528-534. 

This paper relates to the third aim of Study 1: to explore patient perceptions around the role 

of nutrition in PIP. Community analysis and engagement (i.e. understanding the target 

population and involving them in intervention planning from the outset) is an important part 

of the intelligence phase. Capacity analysis (i.e. assessing patients’ existing knowledge and 

skills in order to build on these) is also a key step. Review of the literature identified a lack of 

information around patients’ knowledge or perceptions of nutrition for PIP, which is 

surprising considering malnutrition is a modifiable risk factor for PI. These patient interviews 

allowed for a deeper understanding of patients at risk of PI, and explored their existing 

capacity (knowledge) in order to build on this. A better understanding of patients’ perceptions 

will facilitate development of strategies that are suited to patients’ existing capacity and 

health literacy.  

This paper describes 20 patients’ perceptions around (a) the role of nutrition in the prevention 

of PI, and (b) the role of dietitians in the clinical setting, among patients deemed at risk of PI 

through restricted mobility. A subset of patients was sampled purposively from the total 

number of participants in Study 1 to take part in this interview component of Study 1. The 

findings from this paper provided important intelligence around community and capacity 

analyses, which helped to inform the PIP intervention. 
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ABSTRACT 

Purpose: The aims of this study were to explore (a) patients’ perceptions of the role of 

nutrition in pressure ulcer prevention; and (b) patients’ experiences with dieticians in the 

hospital setting.  

Methods: In this interpretive study, adult medical patients at risk of pressure ulcers due to 

restricted mobility participated in a 20 to 30 minute interview using a semi-structured 

interview guide. Interview questions were grouped into 2 domains; perceptions on the role of 

nutrition for pressure ulcer prevention; and experiences with dieticians. The recorded 

interviews were transcribed and analysed using content analysis.  

Results: The sample comprised 13 females and 7 males. Their mean age was 61.3 ±12.6 years 

(mean ± SD), and their average hospital length of stay was 7.4±13.0 days. Within the first 

domain, ‘patient knowledge of nutrition in pressure ulcer prevention’, there were varying 

patient understandings of the role of nutrition for prevention of pressure ulcers. This is 

reflected in 5 themes; (1) recognizing the role of diet in pressure ulcer prevention; (2) 

promoting skin health with good nutrition; (3) understanding the relationship between 

nutrition and health; (4) lacking insight into the role of nutrition in pressure ulcer prevention; 

and (5) acknowledging other risk factors for pressure ulcers. Within the second domain, 

patients described their experiences with and perceptions on dieticians. Two themes emerged, 

which expressed differing opinions around the role and reputation of dieticians. These 

included (1) receptive of dietician input; and (2) displaying ambivalence towards dieticians’ 

advice. 

Conclusions: Hospital patients at risk for pressure ulcer development have variable 

knowledge of the preventive role of nutrition. Patients had differing perceptions of the 

importance and value of information provided by dieticians.  
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Introduction  

Pressure ulcers (PU) are associated with significant costs to both patients and the health care 

system (Allman 1989, Allman 1995). Issues such as pain, discomfort, decreased mobility and 

independence, wound exudates and odour, social isolation, and poor body image have been 

described by individuals who have experienced PU.  In the hospital setting, PU are associated 

with an increased risk of complications and lengthy healing times, resulting in longer length 

of stay (LOS) and higher hospital costs (Allman, Laprade et al. 1986, Allman 1989, Allman 

1995, Allman 1997, Stratton, Green et al. 2003, Grey, Enoch et al. 2006). In the Australian 

public hospital setting, PU increase LOS of acute admissions by a median of 4.3 days, and 

economic evaluation has estimated that AUD$285 million per year of opportunity cost 

(measured in bed days alone) was lost due to PU in 2001-02 (Graves, Birrell et al. 2005). In 

the UK, the estimated annual cost of treating PU to healing time in hospital and long-term 

care settings was £1.4 – 2.1 billion in 1999/2000 (Bennett, Dealey et al. 2004). Clearly, the 

patient burden and hospital costs associated with PU in the clinical setting are significant, and 

preferably avoided through effective pressure ulcer prevention (PUP). 

Historically, risk factors such as pressure, moisture, shearing forces, and friction have been a 

primary focus for PUP (Mathus-Vliegen 2001, Crowe and Brockbank 2009, Lahmann, 

Tannen et al. 2011). In addition, research suggests that malnutrition is an important risk 

factor for PU development. It is associated with an odds ratio of 2.6 (95% confidence interval 

1.8 – 3.5, p<0.001) of developing a PU in the public hospital setting in Australia (Banks, 

Bauer et al. 2010). Current evidence suggests that oral nutrition support for patients at risk of 

PU is effective in reducing the incidence of PU development by approximately 26%, 

resulting in substantial cost savings when modelled using Australian hospital data (Banks, 

Graves et al. 2013). However there is no evidence to date that a dietician consultation is 

associated with a reduction in PU risk.  
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Hospitalized patients often fail to eat enough to meet their estimated energy and protein 

requirements (Dupertuis, Kossovsky et al. 2003, Mudge, Ross et al. 2011, Thibault, Chikhi et 

al. 2011). It is crucial, therefore, to improve the nutritional intake of patients at risk for PU, in 

order to reduce their risk of PU development. Patients may play a more active role in their 

nutritional care in hospital if they understand the link between nutrition and PUP. Evidence 

suggests that patient education around PUP is lacking. A study of patients in 89 institutions in 

the Netherlands reported that only 14.7% of high PU risk patients were educated about PU 

causes and prevention strategies (Bours, Halfens et al. 2002). To our knowledge, there is 

currently no data on patients’ understandings around nutrition in PUP, or around patients’ 

experiences with and opinions of dieticians, who are the health professionals likely to provide 

nutritional education in the hospital setting. Therefore, the aims of this study were to explore 

(a) patients’ perceptions on the role of nutrition in PUP; and (b) patients’ experiences with 

dieticians. Understanding patients’ perceptions around nutrition for PUP and dietician input 

in the clinical setting may provide a foundation for targeted interventions to promote good 

nutrition and prevent PU.  

Methods 

This interpretive qualitative interview study was a component of a larger, multisite, mixed 

methods study conducted across 4 medical wards in 2 metropolitan hospitals in Southeast 

Queensland, Australia. Both of these hospitals have established PUP programs, and PUP 

strategies have been implemented into regular clinical practice. Ethical approval for study 

procedures was obtained through Queensland Health (reference number 

HREC/11/QTHS/111) and Griffith University (reference number NRS/40/11/HREC). All 

participants signed a consent form prior to data collection.  



 

137 

 

The sample comprised adult medical patients cared for in four inpatient medical units who 

had reduced mobility (i.e. bed-bound, wheelchair-bound, or requiring a mobility aid or 

physical assistance) and were therefore deemed at risk for PU development. Reduced 

mobility was chosen as a conservative inclusion criteria to identify patients at risk of PU, as it 

is a widely recognised risk factor and strong predictor of PU in the clinical setting (Allman 

1997, Lindgren, Unosson et al. 2004, Grey, Enoch et al. 2006). Participants were eligible for 

inclusion if they could provide consent (aged ≥18 years, cognitively intact), had a hospital 

length of stay (LOS) of ≥3 days, and met the criteria for reduced mobility. The study sample 

was selected using a maximum variation purposive sampling technique (i.e. a mix of men and 

women, younger and older patients, patients with and without experience with PU) 

(Sandelowski 1995). 

Data collection 

Individual patient interviews were conducted on the ward, in a quiet area and at a time 

convenient for the patient. The interviews lasted 15 to 30 minutes. Using a semi-structured 

interview guide, patients were asked about their perceptions of the role nutrition may play in 

PUP and their experiences with and opinions on the role of dieticians. A total of three 

nutrition related questions were asked. They were based on the literature review and current 

clinical practice guidelines, which suggest that nutritional intervention and education are 

important components of PUP. Prompts were used to gain additional information as required. 

Individual interviews were conducted by a research assistant with experience in qualitative 

data collection. Interviews were recorded with a handheld digital recording device, and 

transcribed for analysis.  

Data analysis 
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The interviews were analysed using inductive content analysis, which provides a systematic 

and objective means to make valid inferences from verbal data in order to describe and 

quantify phenomena (Downe-Wamboldt 1992, Graneheim and Lundman 2004, Elo and 

Kyngas 2008). This technique takes into account meanings, intentions, consequences, and the 

context in which data was collected (Downe-Wamboldt 1992).  Because the interview 

questions encompassed 2 domains (knowledge of nutrition in PUP and experience with 

dieticians), data from each interview were analysed in relation to these domains. To become 

familiar with the data, transcripts were read and reread, and notes were taken by two of the 

authors. For each domain, codes were developed from the verbatim statements of 

participants, which were then grouped into sub-themes identified from the data. Sub-themes 

were then classified into themes within each domain. Frequent discussion among the research 

team ensured that the codes accurately reflected the data, and that the themes and sub-themes 

adequately encompassed the data. 

Trustworthiness of findings in qualitative data analysis is often considered in relation to 

credibility, dependability and transferability (Graneheim and Lundman 2004).  We used 

purposive sampling ensured a broad representation of patients, and regular meetings with the 

research team ensured codes, sub-themes and themes accurately reflected the data for 

transferability and credibility. A code book and memos were written to document the analytic 

process including decisions about emerging sub-themes and themes, providing an audit trail 

of the analysis.  

Results  

The sample comprised 13 females and 7 males. Participants mean age was 61.3±12.6 years 

(mean ± SD, range 24 – 80 years), and their mean hospital LOS was 7.4±13.0 days (range 3 – 

62 days). After 16 interviews, no new information was emerging, however four more 
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interviews were undertaken to ensure data saturation. Within each domain a number of 

themes emerged. A summary of the domains, themes and sub-themes is provided in Table 1.  

Table 1: Description of domains, categories and subcategories 

Domain Category Subcategory  

Patient 

knowledge of 

nutrition in 

PUP 

Recognising the role 

of diet in PUP 
 Nutrition probably plays a role in PUP  

 Poor diet / weight loss (in bottom area) is a risk factor for PU 

 Good diet / weight gain (when underweight) is a protective 

factor for PU 

 “Heavy food” may reduce mobility 

 If overweight, losing weight is important for PUP and healing 

Promoting skin health 

with good nutrition 
 Nutrition plays a role as it is related to skin health 

 Poor nutrition would cause skin to breakdown more easily 

 Protein, vitamins, minerals maintain skin/tissue integrity and 

prevent infection 

 High protein diet for skin integrity and healing 

 Fluid intake may play a role (unsure what) 

Understanding the 

relationship between 

nutrition and health 

 Nutrition is important for all areas of health, so it would have a 

role in PUP 

 Nutrition would play a role as it is the wellbeing of the body 

 Better nutrition results in better health and circulation 

 If you have a healthy body you won’t get PU as bad 

Lacking insight into 

the role of nutrition in 

PUP 

 Unsure how nutrition and PUP may be related 

 Has not thought about nutrition as a factor in PUP 

 Doesn’t think nutrition has a role 

Acknowledging other 

risk factors for PU 
 Main issue is skin integrity 

 Pressure, positioning, medical conditions are important risk 

factors for PU  

 Friction / shear as a risk factor 

 Skin health is important  

 Age and medications affect skin health 

 Older patients are at risk 

Patient 

feedback on 

dietitians 

Receptive of dietitian 

input 
 Feels lucky to be seen by dietitian 

 Appreciates nutritional information provided 

 Dietitians are happy and bright 

Dietitian input seen 

as unnecessary 
 Patient doesn’t think they need to see a dietitian 

 Already knows how to eat 

Displaying 

ambivalence towards 

dietitians’ advice 

 dietitian appointment did not meet expectations 

 Patient felt disempowered 

 Conflicting advice from dietitian and specialist 

 Did not gain any new knowledge from dietitian 

 Did not like prescribed diet 
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Domain 1: Patient knowledge of nutrition in PUP 

The domain ‘patient knowledge of nutrition in PUP’ had 5 themes, which express patients’ 

perceptions of the role of nutrition for preventing PU. Consistent with inductive approaches 

to qualitative analysis, we did not identify an overarching theme, nor was any theme 

prioritised over the others as each provided a unique perspective. Also, we did not count 

frequencies of emerging themes.  

The first theme was “recognizing the role of diet for PUP.” Participants acknowledged that 

nutrition as important for prevention of PU. Nevertheless, while most patients thought that 

nutrition played a role in prevention, they were unsure exactly what that role was.  As one 

stated, “I’m not a dietician and I’m not a medical expert, but I would suggest that nutrition is 

very, very important.” Some patients stated that consuming a poor diet will result in a higher 

likelihood of developing a PU. Other patients described a good diet as being a protective 

factor for PU, and weight loss (in the buttocks area) was described as a factor which may 

increase the risk of PU. “The good food is building you up all the time, and you may even be 

putting on weight. And it’s usually when someone loses a lot of weight in their bottom area 

that these things happen quicker. The skin comes apart quicker. Whereas with well padded 

bottoms, it takes a while to happen.”  

Losing weight if overweight or obese was also described as a measure for PUP and healing. 

One patient thought that consuming ‘heavy foods’ in hospital would lead to patients feeling 

full and heavy, encouraging them to stay in bed rather than resuming mobility. Another 

patient, unsure of the role that nutrition played in PUP, supposed that nutrition affects your 

blood, and if your “blood’s out” (i.e. blood test results abnormal) you may be more likely to 

develop PU. On the whole, this theme reflects patients’ recognition that nutrition plays a role 

in PUP, but the description of that role was ambiguous.  
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The second theme, ‘promoting skin health with good nutrition’ portrays how patients made 

the link between skin health and nutrition, even if they did not fully understand the 

mechanisms behind it. Some participant made general statements that nutrition was related to 

skin health, while others said that poor nutrition would cause skin to break down more easily. 

Several participant mentioned dietary protein as an important factor for skin integrity.  

Protein was also mentioned as important for wound healing and prevention of infection. One 

patient thought that fluid intake would play a role in PUP; however they were unsure of its 

exact role. Although respondents did not articulate the exact relationship between nutrition 

and skin health, they appeared to have a broad understanding of this notion. One respondent 

noted, “I should assume that if you weren’t eating properly, and aren’t getting the right 

nutrition, of course your skin’s going to break down twice as much. “Another observed, “You 

need vitamins and minerals and proteins in the right ratio so that your skin, your body tissue 

maintain its intactness, because if it doesn’t maintain intactness, then you’re prone to 

infection.” 

The third theme, “understanding the relationship between nutrition and health” describes the 

perception that nutrition was important for health in general, and would be expected to play a 

role in PUP. As one participant articulated, “I know nutrition is important for all areas of 

health, and so it would have a part to play with pressure sore prevention.”  

The fourth theme ‘lacking insight into the role of nutrition and PUP’ depicts the lack of 

understanding or knowledge of a relationship between nutrition and PUP expressed by some 

participants. Some respondents stated they had “no idea” how nutrition and PUP may be 

related, and others reported they had not given this potential connection much thought before. 

One respondent related, “I’ve got no idea, really. No, none whatsoever.” Another observed, 

“I don’t think nutrition plays a role in bed sores... I don’t think it’s to do with nutrition. I 

wouldn’t have thought so anyway.”  
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The final theme in the knowledge of nutrition and PUP domain was ‘acknowledging other 

risk factors for PU’. Within this theme, patients described other risk factors they considered 

to be of importance for PUP. These were skin health, age, pressure, shear and friction, and 

co-morbid conditions. Skin health and integrity was mentioned most frequently, but no link 

was made between skin health and nutrition. Keeping skin healthy was described as an 

important way to prevent PU, and patients mentioned delicate or thin skin as being associated 

with vulnerability to pressure ulcer development. Age was identified as a factor affecting skin 

health and integrity. Participants noted that aging is linked to more fragile skin that is prone 

to skin tears. The combination of older age and medications such as warfarin were linked to 

fine skin that bruises, tears, and bleeds easily. Participants also acknowledged that older 

patients should be monitored for PU because they are at high risk. Pressure on the body 

associated with lying/sleeping positions and prolonged time spent in bed were described as 

factors involved in the development of PU. Several participants stated that...“heels rubbing 

on the bed” acted as a risk factor for PU development. Finally, participants attributed various 

illnesses were identified as an important factor in PU development. As one participant noted, 

“I think it’s to do with the patient, what’s wrong with them, and the way they lie.” Another 

stated, “Well the main reason [for developing a PU] is pressure on the body from the bed and 

the angles you sleep.” A third respondent observed, “I tend to think it’s more if the skin’s 

thin-ish and delicate.”  

Domain 2: Patient feedback on dieticians 

The second domain ‘patient feedback on dieticians’ comprised two themes, describing 

patients’ experiences with and perceptions of dieticians. These included (1) receptive of 

dietician input; and (2) displaying ambivalence towards dieticians’ advice.  
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The theme “receptive of dietician input” describes positive experiences during interactions 

with dieticians. These participants expressed willingness to participate in nutritional 

education and gratitude towards dietetic input. They tended to describe dieticians as happy 

and bright, and felt appreciative of the information and services they provided. As one 

respondent noted, “I’m lucky enough to have been referred, to a dietician.” Similarly, 

another stated, “It had just so much information; leaflets and talking to the nutritionist, it was 

lovely.”  

In contrast to theme one, the theme “displaying ambivalence towards dieticians’ advice” 

reflects conflicting views of the value of dietetic advice. Some participants expressed the 

opinion that they did not need to see a dietician, primarily because they already knew how 

and what to eat to keep healthy. Some stated that the need to consult with a dietician never 

crossed their minds, while others stated that meeting with a dietician was necessary only if 

diagnosed with a disease that required a special diet. One respondent described the need for a 

dietician, “...only if I needed it. Well, if I had any sort of diseases or sicknesses that needed, 

um, to be on certain diets, I’d be interested then. But for, like, everyday life I’ve got a fair 

idea what’s good for me and what isn’t, you know. So not really, no.”  Another patient 

reported that an appointment with a dietician did not meet her expectations; she further stated 

that she left this appointment feeling disempowered. This participant also discussed receiving 

conflicting advice between the dietician and her diabetes specialist. “She (dietician) was 

telling me things that were in opposition to what my specialists were telling me. (Specialist): 

‘You need to lose weight’. (Dietician): ‘No, you won’t be losing weight. When you’re diabetic 

you put weight on’. Other participants thought that they did not learn anything new from their 

dietician as compared to nutritional information gained from everyday life. As one participant 

opined, “Well, she [dietician] didn’t provide me with anything I didn’t already know. I was 
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quite bored.” Some stated they did not like the diet they were prescribed, or disliked 

restrictions on certain foods, resulting in discontinuation of their prescribed diet.   

Discussion  

This study is the first to our knowledge to explore knowledge of the role of nutrition for PUP 

among patients at risk for PU development. Participants were patients at two Australian 

hospitals where both PUP and patient education were important parts of clinical practice, and 

it was initially postulated that their knowledge of the importance of nutrition in PUP would 

be adequate. Instead we found variable levels of understanding of the role of nutrition in 

PUP. As some patients had a history of PU, or had experience of PU through family 

members, this may have influenced their perceptions around nutrition for PUP and the 

importance of dieticians. In fact, they may have particular insights because of their 

experiences. Based on findings from this study, we concluded that patients had inadequate 

knowledge of nutrition and PUP, despite well developed programs that include consultation 

with a dietician and appropriate counselling.  We therefore recommend additional education 

focusing on PUP that includes the role of nutrition for all patients deemed at risk for PU 

development.  

Based on the variable levels of knowledge expressed by study respondents, we also 

recommend individual patients assessment to determine their knowledge, and motivation to 

learn and be involved in their care. Research suggests that basic literacy levels in adults may 

not be sufficient to understand oral or written information regarding their medical condition 

and health care (Parker, Baker et al. 1995). This highlights the importance of considering 

health literacy when planning patient education. Health literacy is defined as an individual’s 

capacity to obtain, process and understand information and services needed to make 

appropriate health decisions (Institute of Medicine 2004). Health literacy in the hospital 
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setting is especially important since education must be delivered in a setting of an acute 

illness. A study based in the United States found that 81% of English speaking patients over 

60 years of age lacked adequate health literacy to make informed decisions about their health 

care (Williams, Parker et al. 1995). Researchers have also reported that patient education 

materials and consent forms in hospital are often above patients’ reading levels, rendering 

their comprehension even more challenging (Grundner 1980, Davis, Crouch et al. 1990, 

Baker, Parker et al. 1996, Parikh, Parker et al. 1996). We recommend consideration of 

patients’ education, literacy levels, and prior knowledge of nutrition when planning education 

for acutely ill persons at risk for PU development.    

Participants in this study expressed differing perceptions of the importance and value of 

information provided by dieticians. Some patients expressed their gratitude towards dietetic 

input in the hospital setting, but others deemed it unnecessary. This suggests that the role and 

importance of dieticians is somewhat unclear to patients in the hospital setting, and may 

affect patients’ responsiveness to PUP programs using nutrition education as an intervention 

strategy. That is, in order for their successful uptake, new innovations must be compatible 

with individuals’ values, beliefs and current needs; and be perceived as feasible and 

beneficial (Berwick 2003). This finding is consistent with previous studies exploring staff 

perceptions on the role of clinical dieticians (Boyhtari and Cardinal 1997, Ross, Mudge et al. 

2011). A study conducted at a public hospital in Queensland, Australia used thematic analysis 

to explore staff perceptions around nutrition care (Ross, Mudge et al. 2011). Among nursing 

and allied health staff such as pharmacists, speech pathologists, physiotherapists and 

occupational therapists, the role of hospital dieticians was unclear and there were mixed 

views on whose responsibility it was to identify and provide nutritional care to malnourished 

patients (Ross, Mudge et al. 2011). Similarly, a cross-sectional survey of 237 internal 

medicine physicians and clinical dieticians in Michigan found that most responses to 
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questions around the role and responsibilities of dieticians differed between professions 

(Boyhtari and Cardinal 1997). If the role of dieticians is unclear among clinicians involved in 

PUP and wound care, it is not surprising that patients lack an adequate understanding of how 

consultation with a dietician may provide benefit for prevention of PU development. Whilst 

there is no evidence around the effectiveness of dietary counselling in PUP or management of 

malnutrition in hospitals, (Baldwin and Weekes 2008) nutrition education may be an 

important component of PUP programs. This is reflected in international PUP guidelines, 

which suggest that patient education is an important aspect of PUP (European Pressure Ulcer 

Advisory Panel and National Pressure Ulcer Advisory Panel 2009, Australian Wound 

Management Association 2012). Clearly there is a need for further research around the 

effectiveness of patient education for PUP.  

Some patients displayed a lack of confidence in dieticians, suggesting they hadn’t learned 

anything new from the dietician, disliked the diet plan, or thought the information was in 

contrast with information given by their medical specialist. Whilst dieticians are experts in 

nutritional care, recent research suggests that general practitioners are the most recognised 

health professional providing nutritional care to patients with chronic disease in Australia, 

followed by dieticians (Boyhtari and Cardinal 1997). Although this study was based in the 

primary care setting, it highlights the importance of having concordance between the 

information provided by all health professionals, including those within the hospital setting 

such as doctors, nurses, dieticians and other allied health care providers.  

Recommendations 

Three main recommendations arise from this study. We found that patients at risk of PU 

development expressed varying levels of knowledge of the role of nutrition in PUP, and 

require tailored education in this area, taking into account their health literacy. We 
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hypothesize that tailored education may raise patients’ knowledge of nutrition and PU 

development and increase their participation in their nutritional care. We also recommend 

clarification of the role of dieticians in the clinical setting, as patients appear to lack an 

understanding of the potential health gains to be made from dietetic input and nutritional care 

in hospital. A better understanding of this role and its importance in PUP may increase 

patients’ responsiveness to dietetic input and participation in their nutritional care.  

Limitations 

Interview questions were asked after each patient had participated in an observational study 

targeting the patients’ role in PUP. As patients knew their oral intake was being monitored, 

their awareness of a potential role of nutrition in PUP may have been increased, influencing 

results of this study. Participant’s clinical conditions may have influenced their responses. 

We sought to minimize this potentially confounding influence by ensuring interviews were 

conducted when patients felt well enough to participate, ensuring patients remained 

comfortable during the interview, and informing participants that the interview may be 

ceased at any time if they felt tired or distressed. Another potential limitation is that analysis 

occurred several months after data collection, therefore member checking was not possible as 

patients had been discharged from hospital. Selection bias is a consideration in any research. 

In qualitative research, purposive sampling is used to achieve variation in the experiences 

being explored and in this study, recruitment occurred until data saturation was reached 

(Sandelowski 1995). It is always possible some views were not represented in our sample.  

Conclusion 

Findings from this study suggest that patients at risk of PU have conflicting views on the role 

of nutrition in PUP.  Owing to the compromised nutrition seen in many persons at risk for PU 

development we believe that selected patients will benefit from nutritional education aimed at 
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PUP that is tailored to suit their literacy levels. A better understanding of the role of 

dieticians within the clinical setting, may improve patient participation in their nutritional 

care, and associated outcomes. 
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4.3 Action phase (Study 2) paper 

The action phase of the bi-cycle model was used in the planning and implementation of Study 

2: a pilot RCT testing a nutrition intervention for patients at risk of PI in the clinical setting. 

This phase was informed by the intelligence gained in phase one, which determined (a) the 

nutritional intakes of patients at risk of PI in the hospital setting is often inadequate; (b) oral 

nutrition support is a predictor of adequate energy and protein intakes in these patients; (c) 

there is potential for improvements in targeted nutrition care for patients at risk of PI; and (d) 

patients at risk of PI had varied understandings of the role of nutrition in PIP. The 

intervention was based around patient education and patient participation in their nutrition 

care, using ONS if required, in order to improve their oral intakes. One paper was written 

from this pilot study, and is described below. 

4.3.1 Patient participation and nutrition for pressure injury prevention: a pilot 

randomised control trial 

One paper was written from Study 2: 

Roberts, S., Desbrow, B. and W. Chaboyer. “Patient participation and nutrition for pressure 

injury prevention: a pilot randomised control trial”. (Submitted to the Journal of Wound Care, 

11 June 2014).  

This paper describes the methods used to design a nutrition intervention to be tested using a 

pilot RCT in hospitalised patients at risk of PI. The intervention consisted of two 

components; (a) patient education around the role of nutrition in PIP; and (b) patient 

participation in their nutritional care, by keeping a food chart and being involved in guided 

nutritional goal setting.  
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All aspects of the intervention were informed by the intelligence phase of the bi-cycle model. 

The rationale for conducting the intervention lay in the problem analysis (step 2 of the bi-

cycle model) as highlighted in the literature review, where it was evident that PI and 

malnutrition are common and costly problems in the hospital setting. This was also supported 

by mandates for action (step 6), such as national health care standards for PIP (Australian 

Commission on Safety and Quality in Health Care 2011). The focus of the PIP intervention 

was on nutrition, a major modifiable risk factor for PI, which was elucidated in the 

determinant analysis (step 4), also in the literature review.  

Specific intervention strategies were informed by the literature and Study 1. Patient education 

is a vital part of any health care intervention, and is recommended by international PIP 

guidelines (European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel 

et al. 2014) and national health care standards (Australian Commission on Safety and Quality 

in Health Care 2011). Study 1 also found that patients at risk of PI had varying levels of 

knowledge around the role of nutrition in PIP and the role that dietitians could play in their 

nutrition care. For these reasons, patient education around nutrition for PIP was included as a 

key intervention strategy. This is in line with building on existing capacity (step 5) to enable 

patients to take more control and responsibility over their health care, and is also supported 

by theory around patient centred care and self-efficacy (discussed further in the paper and 

Chapter 5).   

The literature review identified a number of previous strategies for improving the nutrition 

intakes of both hospital patients in general, and those at risk of PI (i.e. intervention research, 

step 7). These included ONS, which was also found to be a predictor of eating adequately in 

patients at risk of PI in Study 1. Another strategy included patient participation in their 

nutrition care, which was found to improve the nutrition intakes of elderly orthopaedic 

patients (a comparable population to patients at risk of PI). Other research in patients with 
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limited mobility found that patients were willing to participate in PIP care during 

hospitalisation (Latimer, Chaboyer et al. 2013). In line with this intelligence, and with 

community engagement (step 1), patient participation in their nutrition care was also used as 

a core intervention strategy. 

The main outcomes of this study relate to its feasibility criteria, whilst secondary outcomes 

relate to the effectiveness of the intervention on patients’ nutritional intakes, and patients’ 

perceptions on the intervention.  

The co-authors of this publication confirm that the research candidate has made the following 

contributions to this study: 

 Study design 

 Human research ethics application 

 Participant recruitment and data collection 

 Data analysis and interpretation 

 Preparation of manuscript for publication 

Signed:  

Signed: 
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ABSTRACT 

Aim: Nutrition is important for pressure ulcer prevention. This randomised control pilot study 

assessed the feasibility of conducting a larger trial to test the effectiveness of a patient-

centred intervention for improving the dietary intakes of patients at risk of pressure ulcer in 

hospital.  

Method: A three-day intervention targeting patients at risk of pressure ulcer was developed, 

based on three main foundations: patient education, patient participation and guided goal 

setting. The intervention was piloted in three wards in a metropolitan hospital in Queensland, 

Australia. Participants were randomised into control or intervention groups and had their oral 

intakes monitored. A subset of intervention patients was interviewed on their perceptions of 

the intervention. Feasibility was tested against three criteria: ≥75% recruitment; ≥80% 

retention; and ≥80% intervention fidelity. Secondary outcomes related to effects on energy 

and protein intakes. 

Results: Eighty patients participated in the study and 66 were included in final analysis. The 

recruitment rate was 82%, retention rate was 88%, and 100% of intervention patients 

received the intervention. Patients viewed the intervention as motivating and met 

significantly more of their estimated dietary requirements over time.  

Conclusion: This pilot study indicates that the intervention is feasible and acceptable by 

patients at risk of pressure ulcer. A larger trial is needed to confirm the effectiveness of the 

intervention in the clinical setting. 

Keywords: Nutrition, patient-centred care, patient participation, person-centred care, pressure 

injury prevention, pressure ulcer prevention. 
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Introduction 

Pressure ulcers (PU) are common and costly problems in the hospital setting that cause 

significant burden to patients (Gorecki, Brown et al. 2009) and the health care system 

(Graves and Zheng 2014). Hence, pressure ulcer prevention (PUP) has received much 

attention in the literature and is a key focus of Australian standards for safety and quality in 

healthcare organisations (Australian Commission on Safety and Quality in Health Care 

2011). Malnutrition is an independent risk factor, doubling the risk of PU (Banks, Bauer et al. 

2010), and nutrition interventions aimed at PUP may have great potential to effect change 

(Stratton, Ek et al. 2005, Crowe and Brockbank 2009). 

Between 20 – 50% of hospitalised patients are malnourished (Banks, Ash et al. 2007, 

Vanderwee, Clays et al. 2011). Inadequate dietary intake is  a main contributor (Stratton, 

Green et al. 2003) and is very common in hospitalised patients (Thibault, Chikhi et al. 2011, 

Agarwal, Ferguson et al. 2013), including those deemed at risk of PU (Roberts, Chaboyer et 

al. 2014). Improving nutritional intakes of hospitalised patients is likely to reduce PU risk 

through potential improvements in body composition, skin and tissue integrity and mobility 

(Stratton, Green et al. 2003, Stratton, Ek et al. 2005). A meta-analysis reported a 26% 

reduction in PU incidence in high risk patients when oral or enteral nutrition support was 

used (Stratton, Ek et al. 2005). Yet, hospitals do not routinely prescribe nutrition support to 

patients at risk of PU. Consequently, alternative approaches to improve patients’ nutritional 

intakes warrant consideration. 

Patient-centred care is emerging as a core aspect of safe and quality health care  (Australian 

Commission on Safety and Quality in Health Care 2013). When patients participate in their 

care, patient safety, clinical outcomes, delivery of preventive services, adherence to treatment 

and patient satisfaction are improved (Flach, McCoy et al. 2004, DiGioia 2008, Arbuthnott 
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and Sharpe 2009, Arnetz, Winblad et al. 2010, Isaac, Zaslavsky et al. 2010). Research 

suggests that patient participation in their nutrition care can improve patients’ energy and 

protein intakes (Pedersen 2005) and that patients are motivated by nutritional goal setting as a 

strategy for improving nutrition intakes in hospital (Holst, Rasmussen et al. 2011). In a 

Danish hospital study, an intervention focusing on patient education and participation in their 

nutritional care was found to improve energy intake by 23% (+1223kJ·day
-1

) and protein 

intake by 45% (+21g·day
-1

) in older orthopaedic patients (Pedersen 2005). Furthermore, 

patients at risk of PU (i.e. with limited mobility) have expressed that they are willing to 

participate in PIP care during hospitalisation (Latimer, Chaboyer et al. 2013). Clearly, 

engaging patients in their own care has the potential to improve compliance to interventions, 

nutrition intake and clinical outcomes.   

Aim and objectives 

The aim of this randomised control pilot study was to assess the feasibility of conducting a 

larger trial to test the effectiveness of a patient-centred nutritional intervention for improving 

oral intakes of patients at risk of PU in the hospital setting.  

The primary aim of pilot studies is not to test hypotheses due to small sample sizes, but rather 

to determine the feasibility of the research (Thabane, Ma et al. 2010). Feasibility for a larger 

trial was tested against the following criteria: (a) ≥75% of patients approached for 

recruitment will agree to participate; (b) ≥80% of patients in the intervention group will 

receive the intervention within 24 hours of being randomised into the intervention group; and 

(c) ≥80% retention rate for the intervention group over the three day study period. 

Secondary outcomes related to the effectiveness of the intervention in improving patients’ 

energy and protein intakes, and patients’ perceptions of the intervention. These results may 
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give an indication of the effect of the intervention and information for power calculations for 

a definitive trial.  

Methods 

Developing the pilot intervention 

Existing evidence around nutrition and PUP strategies guided our preliminary observational 

research (citations masked for blinded peer review). Together, key findings from our studies 

and from the literature aligned to form the foundations of the intervention: (1) patient 

education around nutrition for PUP; and (2) patient participation in their nutritional care 

through (a) self-monitoring of food intake and (b) guided nutrition related goal setting. The 

intervention was developed by a multi-disciplinary academic team of experienced clinical 

dietitians and a nurse and was designed to be tailored to the individual patients’ 

circumstances (Leventhal and Friedman 2004, Sidani and Braden 2011).  

Patient education 

Patient education is a well-recognised and vital component of health literacy (Institute of 

Medicine 2004, Australian Commission on Safety and Quality in Health Care 2013) and 

clinical interventions (Nutbeam 2000), including strategies for PUP, which is reflected in 

international PU guidelines (European Pressure Ulcer Advisory Panel, National Pressure 

Ulcer Advisory Panel et al. 2014). Previous research among hospital patients at risk of PU 

has indicated that patients’ knowledge around nutrition for PUP is inconsistent (Roberts, 

Desbrow et al. 2014). Therefore, patient education on the role of nutrition in PUP and 

strategies for improving nutritional intake in hospital was a key component of the 

intervention. A simple educational brochure on nutrition for PUP was devised, printed in full 

colour on one folded A4 double-sided page. The main messages included nutrition for: (1) 
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mobility; (2) skin health; and (3) maintaining a healthy body weight for PUP. Information 

about healthy eating to meet energy and protein requirements whilst in hospital was also 

included. The readability of the brochure was tested in Microsoft Word using the Flesch 

Reading Ease (score 0-100, with a higher score being easier to read), which scored 53.7 and 

Flesch-Kincaid Grade Level (based on United States school grade level), which scored 10.5. 

Lay adult readers and clinical dietitians with expertise in PUP were asked to read the 

brochure and provide feedback. 

Patient participation 

Patient participation is an integral aspect of providing safe and quality health care. A number 

of national and international organisations advocate for patient participation in their care 

(Joint Commission on Accreditation in Healthcare Organizations 2003, World Health 

Organisation 2007, Australian Commission on Safety and Quality in Health Care 2011, 

Australian Commission on Safety and Quality in Health Care 2011) and it is endorsed in PU 

guidelines (European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel 

et al. 2014). Patient participation involves a mutual, trusting and respectful relationship 

between patient and clinician; clinicians surrendering some power/control to enable equality 

and responsibility; shared information and knowledge between patient and clinician; and 

active mutual agreement in health care activities (Sahlsten, Larsson et al. 2008). These 

concepts were included as core intervention strategies in this study, given the current 

evidence and directives for patient participation in their care.  

A standard food chart listing items provided from the hospital foodservice at each meal was 

provided to patients to record their intake. Options of none, ¼, ½, ¾, or all consumed were 

available for each food or drink. A recent UK study found that patient-recorded food diaries 

were comparable to weighed food records, and were useful for nutritional education and 
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achieving dietary goals (Gariballa and Forster 2008). Patients were deemed as eating 

inadequately if they consumed <75% of their estimated nutritional requirements, as previous 

research has shown this level of intake results in weight loss during hospitalisation (Kondrup, 

Johansen et al. 2002). Patients who ate inadequately on any study day participated in 

nutritional goal setting guided by the researcher. 

Patient education and participation in their care through self-monitoring of food intake and 

participating in guided nutritional goal setting were expected to strengthen patients’ self-

efficacy (Bandura 1997), which has been shown to be a powerful predictor of health 

behaviour (AbuSabha and Achterberg 1997). 

Implementing the pilot intervention 

This pilot RCT was implemented after gaining ethical approval through Queensland Health 

(reference number: HREC13/QGC/52) and Griffith University (reference number: 

PBH/40/13/HREC). 

Setting and sample 

The study took place on three medical wards (orthopaedic, renal and rehabilitation) at a 

metropolitan university teaching hospital in Australia. These wards were chosen to maximise 

patients meeting the study’s inclusion criteria: (a) able to provide informed consent (aged ≥18 

years and cognitively intact); (b) at risk of PU due to restricted mobility (i.e. use of mobility 

aid); (c) expected length of stay ≥4 days from recruitment; and (d) able to speak, read and 

write in English. Exclusion criteria were: (a) previous enrolment in this study; and (b) 

palliative or dying patients. 

Patients meeting eligibility criteria were given a participant information sheet, and informed 

consent was obtained from agreeable patients. After recruitment, patients were randomised 
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into either the intervention group (IG) or control group (CG), using a web-based central 

randomisation service not involved in the study. Blocked randomisation was used to form the 

allocation list for the two groups, with randomly assigned block sizes of two, four and six, 

with an equal allocation ratio.  

As there is no specific sample size calculation for feasibility studies (Hertzog 2008), a 

pragmatic approach was used to determine sample size during data collection. We estimated 

that between six and seven patients would be recruited per week, giving a total of 70 - 80 

patients over 12 weeks of data collection.  

Standard care 

All recruited patients received standard care as per ward practices. This included standard 

nutrition care, such as nutrition screening and referral by nursing and/or medical staff and 

nutrition assessment, diagnosis and intervention by dietetic staff if required. All patients were 

flagged to the ward dietitian as being involved in the study. 

Intervention 

Congruent with patient-centred care, the nutrition intervention was tailored to individual 

patient circumstances. It was delivered to patients within 24 hours of being randomised into 

the IG by the primary author, an accredited practicing dietitian (APD). The intervention 

involved: 

1. Education on the role of nutrition in PUP, delivered with an interactive verbal 

explanation of the brochure. Patients kept the brochure for later perusal and were 

encouraged to re-read and show it to visiting family members.  

2. Patient participation in their care, through: 
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a. Self-monitoring of oral intake using a food chart for the three study days to 

increase awareness of their current intake and facilitate participation. Patients 

were carefully instructed on how to complete the food chart, and were 

reminded by the researcher each day to complete it.  

b. Guided nutrition related goal setting. Patients’ observed energy and protein 

intakes were compared to their estimated energy and protein requirements on 

each study day. Patients eating inadequately on any study day participated in 

nutritional goal setting the following morning. The researcher showed patients 

a simple visual graphical and numerical depiction of the proportion of their 

requirements met, and discussed with patients the types and amounts of food 

or supplements that would be needed to meet their requirements. Ultimately, 

patients decided on their preferred method of nutrition support (i.e. oral 

nutrition supplements, fortified food items, foods brought from outside the 

hospital), reflecting a patient-centred approach.  

Data collection 

The primary author undertook recruitment and randomisation of patients, delivered the 

intervention, and collected all data. Patient information such as age, gender, diagnosis, 

weight, height, nutrition status (assessed using the Subjective Global Assessment tool) and 

nutrition impacting symptoms was collected from medical records and the patient. Food 

intakes of all patients (i.e. IG and CG) were collected for the three study days using the same 

food chart provided to patients. This was done by observing plate waste for all patients after 

each meal, which is a valid and reliable method of collecting dietary intake data (Bourdel-

Marchasson, Barateau et al. 2000, Mudge, Ross et al. 2011). The researcher observed all 

main meals (i.e. breakfast, lunch, dinner), and used dietary recall to determine intake at mid-

meals.  
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Patient interviews 

A subgroup of patients in the IG was interviewed on completion of the study to explore their 

perceptions and acceptability of the intervention. Patients were selected using maximum 

variation purposive sampling to include a mix of ages, genders, lengths of stay, clinical 

condition and wards. The interviews were conducted the day following the end of the study 

period, at a time that was suitable for the patient. The interviews lasted about 10-15 minutes, 

and were audio taped and later transcribed for analysis. Patients were asked what they 

thought of the intervention; perceived advantages or disadvantages of the intervention; the 

extent to which they would be willing to participate in their nutritional care in future hospital 

admissions; and how they thought the intervention affected how they ate whilst in hospital.  

Data analysis 

Demographic and clinical data were analysed descriptively and compared between groups 

using chi square tests, Mann-Whitney U tests, and t-tests to assess for differences between 

groups. Feasibility data such as recruitment, retention and intervention fidelity were analysed 

descriptively. For intervention fidelity, each component of the intervention delivered to each 

patient within 24 hours of being randomised was recorded. 

An APD calculated patients’ disease-specific estimated energy requirements (EER) and 

estimated protein requirements (EPR) (Queensland Government 2012) and analysed oral 

intake using Foodworks version 7.0 (Xyris Software, Brisbane). Each patient’s daily food 

intake was entered into the database for the three study days, and included hospital food, oral 

nutrition supplements and foods sourced from outside the hospital.  

All data was analysed on an intention to treat basis. Repeated measures mixed between-

within subjects analysis of variance and one-way repeated measures analysis of variance were 
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used to determine differences in percentage of EER and EPR met between groups and over 

time. Significance for all associations was set at p≤0.05. Interview data was analysed using 

content analysis (Downe-Wamboldt 1992, Graneheim and Lundman 2004, Elo and Kyngas 

2008). This involved reading and rereading the transcribed interviews, and identifying codes 

from the data, which were grouped into subcategories, then categories. 

Results 

In total, 80 patients were recruited into the study (IG n=39, CG n=41) from a total of 98 

approached to participate. The recruitment rate was 81.6%; therefore the recruitment target of 

≥75% was achieved. Ten patients did not complete the study due to early discharge and were 

therefore excluded. The retention rate was 87.5%, meeting the retention criteria of ≥80%. 

Four patients were fasting during the study period for two or more meals, and were therefore 

also excluded from analyses. Thus, 66 patients were included in data analyses. All patients 

(100%) received at least some components of the intervention, tailored to their condition, 

meeting the target of ≥80% for intervention fidelity. Figure 1 shows the flow of patients 

through the study. 
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Figure 1. Patient flow through study as per CONSORT (2010) diagram 

 

Characteristics for patients included in the analyses are shown in Table 1. Thirty-four patients 

(51.5%) were male. There were no differences in patient characteristics between IG and CG 

patients, or between patients who were included in and excluded from analyses. The nutrition 

status of patients is shown in Table 2.  
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Table 1. Patient characteristics 

Patient characteristic Control n=35 

(mean±SD) 

Intervention n=31 

(mean±SD) 

p value 

Age (years) 73.3±14.7 69.6±11.6 0.265 

Length of stay (days)* 16.0 (9.0 – 30.0) 28.0 (9.0 – 41.0) 0.115 

Serum albumin (g/L) 31.7±6.1 32.5±5.5 0.582 

Body mass index (kg/m
2
) 28.1±11.0 26.3±5.0 0.422 

* presented as median (interquartile range) 

Effect of intervention 

Secondary outcomes relate to the effect of the intervention on patients’ energy and protein 

intakes in relation to their estimated requirements. Table 3 describes the mean percentage of 

EER and EPR over study days between groups. There were no statistically significant 

differences in the percentage of EER or EPR met between control and intervention groups on 

any study day. However, within the IG, there was a significant increase between study days 

one and three in mean percentage of EER met (F(2,29)=7.37, p<0.05) and percentage of EPR 

met (F(2,29)=12.417, p<0.05). Within the CG, there was no significant difference between 

study days one and three for mean percentage of EER met, however there was a significant 

increase for mean percentage of EPR met (F(2,33)=6.577, p<0.05). An examination of the 

point estimates suggests that in the intervention group, the EER and EPR improved by about 

27% and 42% respectively, whereas in the control group these improvements were only 1% 

and 18%.  
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Table 2. Percentage of EER and EPR met over time between groups 

Requirements Study day Control group 

mean±SD 

Intervention group 

mean±SD  

% Estimated energy 

requirements met 

1 72.4±36.2 65.2±29.5 

2 72.5±32.1 75.2±35.0 

3 73.8±32.0 82.7±29.9^ 

% Estimated protein 

requirements met 

1 65.3±31.2 64.1±34.5 

2 77.2±38.9^ 83.7±38.2 

3 76.8±37.8^ 91.1±32.3^ 

^ significantly different from study day 1 (p<0.05) 

EER Estimated energy requirements 

EPR Estimated protein requirements 

Patients were deemed as eating adequately if they consumed ≥75% EER and EPR. Table 4 

describes the number of patients eating inadequately (i.e. consuming <75% requirements) in 

regards to energy and protein from study days one to three, and the number of patients within 

each group who improved or regressed over the study period.  

Table 3. Number of patients eating inadequately over study period  

 Number of patients 

Inadequate 

intake of 

Study day 1 Study day 3 Improved
a
  

 

Regressed
b
  

 

Energy 41 (IG=23, CG=18) 29 (IG=13, CG=16)  16 (IG=12, CG=4) 4 (IG=2, CG=2) 

Protein 40 (IG=20, CG=20) 30 (IG=11, CG=19) 12 (IG=9, CG=3) 2 (IG=0, CG=2) 

a Inadequate to adequate (from study day 1 to 3)  

b Adequate to inadequate (from study day 1 to 3) 

IG Intervention Group 

CG Control Group 

Adherence to the intervention 

All 31 IG patients included in analyses received at least one component of the intervention, 

which was tailored specifically to their condition. All patients (and some families) 

participated in the nutritional goal setting. Four patients were too ill to participate in the 

education. Two of these four patients were also unable to self-record their food chart. 
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Another two patients (who received the education) were also unable to record their food chart 

due to mechanical issues or being too unwell. In total, 12 patients (38.7%) completed all three 

days’ food charts independently (nine meals in total). The remainder of patients completed 

some meals independently, some with assistance, or left some meals incomplete. For patients 

who independently completed all of their food charts, there was good correlation between the 

researcher’s observed energy and protein intakes, and patients’ documented energy and 

protein intakes over the three study days (Pearson’s correlation 0.965 – 0.993, p<0.001). 

Patient feedback 

A subset of five IG patients was interviewed on completion of the intervention (i.e. after 

study day three). Overall, patients expressed positive thoughts about the intervention, and all 

patients reported they would participate in their nutritional care again in future admissions. 

No patients voiced negative feedback. Three main categories from the analysis emerged: 

awareness, encouragement/motivation, and responsibility. Patients thought that the 

intervention made them more aware of their nutritional needs whilst in hospital: “It made me 

more conscious of my food needs, and energy needs and things like that, so it was good”. The 

food chart was particularly important for awareness: “It gave me an insight to it as well, 

because you know when you start putting in ‘I ate all my cereal, I ate all this and all that’, 

you know, you can see what you’ve done. And it gives you an insight into what you’ve been 

eating, it’s quite good.” Patients suggested the brochure increased awareness of both 

nutrition and other PU risk factors: “I wasn’t aware that nutrition had anything to do with 

pressure ulcers. So, it’s good to know and it’s encouraged me to move a bit more too.” The 

intervention was found to be motivating, and one patient described how it acted as a catalyst 

for their participation in care: “It gave me the motivation to do what I knew in myself what I 

needed to do. Because I felt, all the medical team were doing their bit, and yet I was so weak 

and exhausted I wasn’t doing my bit.” Patients said the nutritional goal setting was 
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encouraging and motivating: “I thought it was very good, because it gives you 

encouragement to see the charts… everyday she shows you how much progress you’ve 

made” and “it gives you encouragement to see your chart going up”. Patients also expressed 

greater responsibility for their nutrition, and felt better equipped to make their own nutritional 

decisions: “If I’d lack in something I’d try to make it up the next day and get it back up 

higher, you know. And I know what foods to eat because we’re talking about it. As I said the 

protein was down, so I’d have a couple of them [protein balls] and see how it went, you 

know. Put it back up again.”  

Discussion 

This pilot study tested the feasibility of a nutritional intervention for patients at risk of PU in 

the hospital setting, using three feasibility criteria around recruitment, intervention delivery 

and retention. These three criteria were met, indicating that this study is feasible to conduct as 

a larger scale trial. Furthermore, the intervention appears to be effective, as point estimates 

suggest that patients in the IG met significantly more of their EER and EPR between days 

one and three of the study period. There were no significant differences in the percentage of 

EER or EPR met on any study day between the CG and IG, which may be due to the small 

sample size.  

Patients expressed positive views about the intervention, which encompassed categories of 

motivation and encouragement, awareness, and responsibility.  

Feasibility 

The recruitment rate for this study was around 82%, exceeding the recruitment criteria of 

≥75%. The overall retention rate was 88%, and in the IG was 85%. Therefore, the feasibility 

criterion of ≥80% retention was met. These are important when considering sample size 
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calculations for a future trial. Ten patients were unexpectedly discharged before the end of 

the study period, despite the researcher liaising with the nurse in charge on recruitment day to 

determine expected LOS. Whilst this is unavoidable in the acute clinical setting, it must be 

taken into account for larger scale trials. All patients (100%) received at least one component 

of the intervention within 24 hours of being randomised into the IG, exceeding this criterion 

of ≥80% intervention fidelity.  

Fidelity is an important aspect of health care interventions, which is the extent to which an 

intervention is delivered as intended (Gearing, El-Bassel et al. 2011, Sidani and Braden 

2011). Closely linked with fidelity is adherence, which is the extent to which participants are 

exposed to and engage in the intervention (Sidani and Braden 2011). In the current study, all 

IG patients received a tailored intervention. However, a few patients (six in total) were unable 

to participate in the education and/or food chart completion, due to being too unwell or 

having mechanical difficulties with writing. Therefore, the intervention was tailored to 

account for individual patient conditions and characteristics. Tailoring complex health 

interventions to be flexible to patients’ characteristics and their response to treatment is 

identified as an important aspect of intervention delivery, given core components of the 

intervention are provided faithfully (Leventhal and Friedman 2004, Sidani and Braden 2011). 

In fact, strict intervention delivery may negatively affect the rapport, relationship, or working 

alliance between the interventionist and the patient (Messer and Wampold 2002, Sidani and 

Braden 2011). This is consistent with the concept of minimally disruptive care, which is the 

provision of effective interventions that are designed to minimise the burden on patients 

(May, Montori et al. 2009). This is done by tailoring interventions to account for patients’ 

capacity, skills and knowledge (i.e. their ability to understand information or carry out 

instructions) and other existing health burdens, and may enhance clinical and cost 

effectiveness, and be easier, safer and less costly for patients (May, Montori et al. 2009). 
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Given this, and on the premises of patient-centred care, a pragmatic approach to intervention 

delivery was adopted in the current study, which focuses on applying the intervention in a 

flexible way, as would be done in usual clinical practice (MacPherson 2004). 

Effect of the intervention 

Despite the small sample size, there was a significant effect of the intervention over time in 

IG patients. Patients within the IG met 65% and 64% of their EER and EPR, respectively, on 

study day one, which increased significantly to 83% and 91% on study day three. The 

proportion of patients’ requirements met was expected to increase each day of the 

intervention, as nutritional goal setting occurred daily. This is in agreement with previous 

research. A Danish study using patient participation in their nutritional care through pre-

surgical education and frequent discussions between patients and nursing staff around their 

food preferences, the hospital menu, how patients’ requirements were met each day and ways 

to improve intakes found that patients receiving this intervention ate significantly more 

energy and protein (6539kJ and 68g protein) compared to control patients (5316kJ and 47g 

protein) (Pedersen 2005). The study population in this study by Pedersen (2005) is 

comparable to the current study; the mean age was 76 years (mean age 72 years in current 

study), and patients were orthopaedic (hip fracture, hip or knee replacement), therefore likely 

to have reduced mobility. Collectively this evidence indicates that the nutritional intakes of 

patients with reduced mobility may be improved by using patient education and participation 

in their care.  

In the current study, patients in the CG had no differences in energy intake across the study 

period, meeting between 72 – 74% of their EER over study days one to three. However, they 

ate significantly more protein in relation to their requirements on study days 2 and 3 

compared to study day 1. This may be due to the presence of the researcher observing 
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patients’ food intakes over the study period. It may also be due to all patients (including CG) 

being flagged to the ward dietitian and potentially receiving enhanced nutrition care. In a 

larger trial, this may be addressed by documenting when patients are consulted by a dietitian 

or nutritional intervention is used. 

A sample size calculation was conducted using Power Analysis and Sample Size Software 

(NCSS Statistical Software). It was estimated that 344 patients (172 per group) would be 

needed to detect a minimum clinically significant change of 10% of EER met in intervention 

patients across the three study days (SD 35%), with 90% power and 95% significance. 

Adjusting for 17.5% attrition as seen in this study, a total of 417 patients would be required 

for a definitive trial. 

Patient perceptions of the intervention  

The intervention piloted in this study was expected to improve patients’ self-efficacy by 

increasing their knowledge and confidence in their ability to make decisions around their 

nutrition care. This was reflected in patient interviews, where awareness, encouragement/ 

motivation and responsibility emerged. Patients expressed increased awareness of their 

nutritional needs through the education and goal-setting, and of their current intakes through 

self-monitoring of food intake. They also felt encouraged and motivated by setting goals and 

monitoring their progress. In a Scandinavian interview study of hospitalised patients at severe 

nutritional risk, it was evident that motivation by goal setting was important among patients 

who were deemed more “active” in their nutritional care (Holst, Rasmussen et al. 2011). 

Patients found it motivating if they knew their goals for nutritional intake so they could 

monitor how much they needed to consume during the day (Holst, Rasmussen et al. 2011). 

Similarly in the current study, nutritional goal setting was seen as particularly important, as 

patients enjoyed seeing a visual depiction of the proportion of their requirements they had 
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met, and felt that discussions with the researcher equipped them to make decisions on how to 

improve this. Patients took responsibility for their own nutritional intake, reporting that when 

they saw their graphs (of proportion of requirements met), they tried to improve this the next 

day by implementing strategies as discussed with the researcher.  

Limitations 

Due to the nature of the intervention (i.e. patient participation), and the need for informed 

consent, patients who were cognitively impaired were unable to participate. These patients 

are a high risk group for PU (Allman 1997); therefore their exclusion from a PUP 

intervention is not ideal. PUP strategies for these patients (beyond routine care) require 

further research. Similarly, patients who could not understand, speak, read or write English 

were excluded from the study, as the intervention was delivered in English, and the study 

budget did not include the cost of interpreters. For a larger trial, interpreters could be 

accessed so this vulnerable population is included. Patients who are more interested in 

nutrition, or who are more active in their care may have been more likely to consent to 

participate in this study. Therefore, there is a risk that the results from this pilot study may 

reflect a best case scenario for patient participation. Finally, control patients may have had 

additional nutritional care compared to standard practice due to being flagged with the ward 

dietitian; however evidence of this was lacking. Also, control patients knew their oral intakes 

were being monitored during the study period, and would become aware that nutrition was 

likely to play a role in PUP through the consent process. Therefore, there may be some 

contamination of control patients to the intervention. For a larger study, cluster randomisation 

(i.e. by ward or site) may reduce this risk. 

Recommendations for a larger trial 
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Overall, this pilot RCT of an intervention involving patient participation and nutrition for 

PUP was considered feasible in terms of recruitment, retention and intervention delivery. It is 

likely to be effective in improving patients’ nutritional intakes, and was considered to be 

acceptable by patients. 

For a larger trial, unexpected early discharge of around 12.5% of patients should be 

accounted for when recruiting patients and considering study retention. Wards with longer 

LOS may be targeted for higher retention rates. A pragmatic approach to intervention 

delivery is recommended, and the intervention should be tailored to suit patients’ 

characteristics and conditions (MacPherson 2004, Sidani and Braden 2011). For example, 

alternative methods of oral intake monitoring may be adopted for patients who are unable to 

complete their food chart, such as assistance from staff or family, or dietary recall to the 

researcher, to ensure the patient is still involved in and aware of their oral intake. Given the 

intervention is multifaceted (i.e. complex), a process evaluation would be beneficial to 

determine what works for whom under what conditions (Oakley, Strange et al. 2006, Grant, 

Treweek et al. 2013). 

A pre-intervention (baseline) day of data collection may be useful to compare energy and 

protein intakes to each of the study days, and assessment of patient intakes over a longer 

duration may be warranted. In the current study, oral intake data was collected on study days 

one to three. IG patients had already received some components of the intervention (patient 

education and keeping of food record) on study day one, and received nutritional goal setting 

on study days two and three. A baseline day of oral intake monitoring will likely give better 

insight into the effect of different components of the intervention, and a clearer understanding 

of any existing differences in oral intakes at baseline between groups. A longer follow-up 

period would be beneficial to assess if any changes in nutrition intake are sustained over time. 
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Finally, it is recommended that a cost-effectiveness study be conducted alongside a larger 

trial, to determine whether the intervention is economically justifiable.  

Conclusion  

In conclusion, the use of an intervention focusing on patient participation and education on 

nutrition for PUP is likely to be feasible in the hospital setting. Although this was only a pilot 

study with a small sample size, it indicated that the intervention may be effective in 

improving patients’ energy and protein intakes. Furthermore, the intervention was considered 

valuable and acceptable to patients. Some recommendations should be considered for a larger 

trial.  
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4.4  Chapter summary 

The research in this thesis was guided by a PHN framework, the bi-cycle model, for nutrition 

intervention planning in order to prevent the nutrition-related problem of PI in the hospital 

setting. The research framework included an intelligence gathering phase, which was 

addressed in the literature review and in Study 1, an observational study. This intelligence 

informed the action phase, which included the planning and implementation of Study 2, a 

pilot nutrition intervention for PIP. Some components of the evaluation phase were addressed 

in Study 2 and recommendations for a definitive RCT have been made in the subsequent 

chapter. If undertaken, this would complete the bi-cycle framework. This definitive trial may 

be appropriate as part of a postdoctoral fellowship or an appropriately funded trial with a 

budget allowing for separation of recruiters, interventionists and outcome assessors. Funding 

would also allow for a cost-effectiveness sub-study let by an appropriately trained health 

economist to determine the cost-effectiveness of the intervention.   
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CHAPTER 5 DISCUSSION 

This thesis utilised a public health nutrition (PHN) framework, the bi-cycle model, to guide 

nutrition intervention planning targeted towards PIP in the clinical setting. The framework 

consists of three phases: intelligence, action and evaluation. The research conducted 

addressed the intelligence and action phases of the model as most components of the 

evaluation phase were beyond the scope of this thesis. The literature review and Study 1 

comprised the intelligence phase, which aimed to gather important information about the 

target population, the problem and its determinants and previous interventions in order to 

fully understand upstream causes of the problem and how they may be addressed within a 

population or community. Study 2 was the action phase of the model, which involved the 

planning and implementation of a nutrition intervention for PIP. Key stakeholders and 

members of the hospital community were consulted during the intelligence and action phases 

of the research. Overall, this research provides a systematic and consolidated approach to the 

problem that is PI attributable to malnutrition in hospitals. The four papers included in 

Chapter 4 describe and discuss the specific findings of each research study; therefore only a 

brief overview of these findings is included in this chapter. This chapter focuses on a 

discussion of the research as a whole, and the utility of the bi-cycle model for clinical 

nutrition intervention.  

5.1 Overview of findings 

The literature review provided important intelligence on the problem of PI related to 

malnutrition, its determinants and previous intervention strategies. However there were gaps 

in knowledge about the specific target population, patients at risk of PI, in terms of 

determinants (i.e. causes of inadequate nutrition) and capacity (i.e. current knowledge and 

skills). These gaps were addressed in Study 1, which had three main aims: 
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1. Describe the nutritional intakes of hospitalised patients at risk of PI and predictors of 

inadequate energy and protein intakes; 

2. Describe nutrition care practices and factors affecting nutritional intakes in 

hospitalised patients at risk of PI; and 

3. Explore at risk of PI patients’ (a) perceptions of the role of nutrition in pressure ulcer 

prevention; and (b) experiences with dietitians in the hospital setting. 

Study 1 included observation of 241 patients over a 24-hour period, a chart audit and 

interviews with a subgroup of 20 patients. As a result of conducting Study 1, new knowledge 

has been discovered. The main findings from Study 1 were: 

1. Nutritional intakes of hospitalised patients at risk of PI are often inadequate, with only 

45% and 53% meeting their estimated energy and protein requirements, respectively. 

Patients on the renal ward were 4.1 and 4.6 times more likely to be eating 

inadequately for energy and protein, respectively. Patients who consumed any amount 

of oral nutrition support were 5.1 and 15.5 times more likely be eating adequately for 

energy and protein. 

2. Nutrition practices among patients at risk of PI are suboptimal in relation to nutrition 

screening, documentation of nutrition parameters and dietitian referral. Specifically, 

only 59% of patients at risk of PI were screened for malnutrition, patients’ weight and 

height were documented in 71% and 34% of cases and only 29% of patients at risk of 

PI were referred to a dietitian.  

3. Patients had varying levels of knowledge around nutrition for PIP, with the 

emergence of 5 categories from interview data: (1) recognising the role of diet in 

pressure injury prevention; (2) promoting skin health with good nutrition; (3) 

understanding the relationship between nutrition and health; (4) lacking insight into 

the role of nutrition in pressure injury prevention; and (5) acknowledging other risk 
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factors for pressure injury. There was also some ambiguity around the role and 

importance of dietitians in the hospital setting, with patients (a) being receptive of 

dietitian input; and (b) displaying ambivalence towards dietitians’ advice. 

Limitations of Study 1 have been discussed in the three papers (Chapter 4). The findings from 

Study 1, amalgamated with evidence gathered in the literature review, informed Study 2, a 

pilot RCT of a nutrition intervention for PIP. Study 2 aimed to assess the feasibility of 

conducting a larger trial to test the effectiveness of a patient-centred nutrition intervention for 

improving the oral intakes of patients at risk of PI in the hospital setting. In this pilot RCT, 80 

patients were randomised to either a control or intervention group. This study was considered 

feasible, as criteria around recruitment, retention and intervention delivery were met. The 

recruitment and retention rates were 82% and 88%, exceeding recruitment and retention 

criteria of ≥75% and ≥80%, respectively. All patients received at least one component of the 

intervention within 24 hours of being randomised into the intervention group, exceeding this 

criterion of ≥80% intervention fidelity. As this was a pilot study not powered to find an 

effect, effectiveness of the intervention in terms of improvements in nutrition intakes was 

measured as a secondary outcome. Participants in the IG met significantly more of their EER 

and EPR on study day three compared to study day one (p<0.05), whereas this was only true 

for the control participants in relation to their EPR (p<0.05). A post hoc power analysis 

identified that a total of 417 patients (accounting for attrition) would be needed to see 

significant results in a definitive trial. Patients viewed the intervention as motivating, 

encouraging and easy to participate in.  

Overall, this body of work has contributed to understanding around upstream determinants of 

PI, including nutrition intakes and factors affecting intakes and nutrition care in patients at 

risk of PI. It has also provided information on the capacity (i.e. existing knowledge) of these 

patients in relation to nutrition for PIP, and their perceptions of the role of dietitians in their 
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nutrition care. A pilot intervention was developed and considered feasible, which is 

promising for future work in this area.  

5.2  Discussion 

Within the intelligence phase, important knowledge was gathered around the target 

population, the problem and its determinants. Study 1 found that a large proportion of 

patients at risk of PI (i.e. with reduced mobility) in hospital eat inadequately to meet their 

estimated energy and protein requirements. This research is novel as previous studies have 

described the oral intakes of general hospital patients (Kondrup, Johansen et al. 2002, 

Dupertuis, Kossovsky et al. 2003, Mudge, Ross et al. 2011, Thibault, Chikhi et al. 2011), 

however no studies to date have investigated the intakes of patients at risk of PI. Assessing 

the oral intakes of these patients is particularly important as prolonged inadequate oral intake 

leads to malnutrition (Stratton, Green et al. 2003) and malnutrition is a risk factor for PI 

(Banks, Bauer et al. 2010). Examining upstream determinants of PI attributable to 

malnutrition is an integral aspect of the bi-cycle model, hence the importance of investigating 

factors affecting the oral intakes of patients at risk of PI. This new evidence from Study 1 

suggesting that the nutrition intakes of patients at risk of PI are often inadequate formed the 

foundation and rationale for the intervention (Study 2), which aimed to improve these 

patients’ intakes.   

Logistic regression analyses in Study 1 found that being on the renal ward and having no 

intake of ONS were predictors of eating inadequately. However due to the small sample size 

included in the regression, other factors that were almost significant, or were significant, in 

the univariate analysis but no longer significant in multivariate analysis should not be 

disregarded, as this lack of statistical significance may be due to reduced power of the model. 

Although ONS was a predictor of eating adequately among patients at risk of PI in Study 1, 
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and has been shown to reduce incidence of PI in high risk patients (Stratton, Ek et al. 2005), 

it has not been adopted as a first-line approach to PIP. This is likely due to high perceived 

input costs of an intensive ONS intervention, despite evidence suggesting it would be overall 

cost saving (Banks, Graves et al. 2013). Therefore, investigating alternative avenues of 

providing nutrition intervention was warranted. The literature review suggested a number of 

avenues for improving nutrition intakes may be effective, including fortified or nutrient dense 

food items and patient participation in their care, which were all considered in planning 

intervention strategies. 

Study 1 also investigated current nutrition care practices around patients at risk of PI in 

hospital settings where PIP is a focus of clinical practice. This was part of the community, 

capacity and determinant analyses within the intelligence phase. Investigating current 

nutritional practices for patients at risk of PI allowed an understanding of the roles, attributes 

and capacity of community members (i.e. staff and patients) in order to build on and improve 

this. It also provided knowledge on the determinants or predictors of receiving nutrition care, 

which is an upstream factor likely to affect patients’ nutritional intakes. This research was 

unique, as previous studies reporting on nutrition care practices have done so in general 

hospital populations and not in patients at risk of PI. As nutrition is an integral aspect of PIP, 

understanding the nutrition care these patients receive can provide us with important 

information and avenues for improvement. In this study, only 59% of patients at risk of PI 

were screened using the malnutrition screening tool, and 71% and 34% of patients had their 

weight and height documented, respectively. These nutrition screening and documentation 

rates are concerning, considering this high risk patient group should be receiving optimal 

nutrition care in order to reduce their risk of PI. Furthermore, this study was conducted in a 

setting where PIP was a part of routine clinical practice, therefore nutrition practices around 

these patients should, theoretically, be of excellent standard. From these results, it seems 
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there is a large potential for improvement around the Nutrition Care Process in hospitals, 

including nutrition screening, assessment, intervention, evaluation and documentation. 

A sub-group of patients in Study 1 were purposively sampled and interviewed to explore their 

perceptions around the role of nutrition in PIP and their experiences with and thoughts on 

dietitians. Gaining these perspectives from patients is important as education is a key 

component of PIP strategies, which is reflected in the recommendations of international PIP 

guidelines (European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel 

et al. 2014). It is also an important part of community analysis and engagement, the first step 

in the bi-cycle model (Hughes and Margetts 2011). The study found that patients at risk of PI 

in hospitals had varying levels of knowledge around the role of nutrition in PIP. Therefore, 

nutrition education for PIP was incorporated as a component of the pilot intervention. It also 

seems important that individual patients are assessed to determine their existing knowledge 

and their motivation to learn and be actively involved in their health care.  

Patients’ health literacy, i.e. their capacity to obtain, process and understand information and 

services needed to make appropriate health decisions and take actions in their health care, 

must be considered when planning patient education (Parker, Baker et al. 1995, Institute of 

Medicine 2004). Almost 60% of Australians have low health literacy (Australian Bureau of 

Statistics 2008), which is associated with lower levels of knowledge and poorer health 

outcomes (DeWalt, Berkman et al. 2004, Berkman, Sherida et al. 2011). Health literacy may 

also affect how patients access and utilise health services (Australian Commission on Safety 

and Quality in Health Care 2013). In Study 1, patients expressed conflicting views of 

dietitians and lacked clarity around the role and importance of dietitians in the hospital 

setting. In fact, no patients made the link between being identified at risk of PI and requiring 

dietetic education or input, despite the well-recognised importance of nutrition in PIP by 

clinicians and hospitals where the study occurred and comprehensive PIP programs which 
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were in place. Patients with low health literacy may have a poorer understanding of when to 

seek treatment or preventative care and may have difficulties finding the information or 

services they need (Australian Commission on Safety and Quality in Health Care 2013). This 

highlights the importance of assessing health literacy in acute care settings, at both the 

population and individual level. 

Closely linked with health literacy is patient-centred care. National and international groups 

such as the Australian Commission on Safety and Quality in Health Care (2011), US Joint 

Commission on Accreditation in Healthcare Organizations (2006) and the World Health 

Organisation (2007) advocate for consumer participation in health care. Importantly, 

“Partnering with consumers” is one of the 2011 Australian Safety and Quality Health Service 

Standards, and is expected to be applied in conjunction with the standard “Preventing and 

Managing Pressure Injuries” (Australian Commission on Safety and Quality in Health Care 

2011). International PIP guidelines also recognise the importance of engaging patients in 

their PI care (European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory 

Panel et al. 2014). Patient participation, or engagement (i.e. step 1 of the bi-cycle model) may 

enable patients to increase control over and improve their health, and empower them to 

develop intelligent strategies to address determinants of health problems (Hughes and 

Margetts 2011). Patient participation in their health care has shown to result in improved 

functional outcomes (Arnetz, Winblad et al. 2010), better controlled symptoms (Arnetz, 

Winblad et al. 2010), better control of chronic conditions (Rachmani, Levi et al. 2002), 

decreased hospital readmission rates (Coleman, Smith et al. 2004) and increased patient 

satisfaction with their health care (Weingart, Zhu et al. 2011). A Cochrane review concluded 

that patient participation in health care resulted in improvements in health status across the 10 

interventions included in the analysis (Dwamena, Holmes-Rovner et al. 2012). Patient 

participation in their nutritional care has also been shown to be effective in increasing energy 
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and protein intakes of older orthopaedic patients (Pedersen 2005) and patients at risk of PI 

have expressed willingness to actively participate in PIP care (Latimer, Chaboyer et al. 2013). 

Hence, patient participation in their nutrition care was included as a core strategy in the pilot 

nutrition intervention (Study 2). 

Considering patients’ health literacy and partnering with patients are vital in the interaction 

between patients and health care professionals (HCPs), to ensure information is tailored to the 

patient’s needs and is delivered in an appropriate manner (Australian Commission on Safety 

and Quality in Health Care 2013). Dietitians are the HCPs most likely to provide nutrition 

intervention and education around eating adequately to meet requirements in hospital, in 

order to prevent conditions such as malnutrition and PI. It is concerning that patients at risk 

of PI appeared to lack clarity around the role of dietitians in their health care in hospital, as 

this may inhibit their participation in nutritional PIP interventions. In order for the successful 

uptake of a new innovation, it must be compatible with individuals’ values, beliefs and 

current needs, and be perceived as feasible and beneficial (Berwick 2003). Furthermore, 

health care interventions are likely to work best when patients and clinicians have a positive 

working relationship and are both actively involved in the initiative (Davis, Pinto et al. 2012). 

A concept analysis by Sahlsten et al. (2008) identified four core dimensions of patient 

participation in care, including: 1) an established relationship between the patient and HCP 

that is mutual, trusting and respectful; 2) surrendering of some control by HCPs to allow for 

equality and responsibility; 3) shared information and knowledge between the patient and 

HCP; and 4) active mutual agreement in health care activities. Patients require a better 

understanding of the role of nutrition in PIP and the role dietitians can play in their health 

care in hospital to facilitate their participation nutrition care. This may be done by developing 

strong partnerships with patients; understanding their opinions, expectations and experiences 

and in turn providing information appropriate to their literacy level; empowering the patient 
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to take responsibility for and negotiate their own care; and mutually agreeing on health care 

interventions or activities (Sahlsten, Larsson et al. 2008). These strategies were adopted in the 

intervention developed in this thesis, which focused on patient education and participation in 

their nutrition care through self-monitoring of food intake and guided nutritional goal setting.  

The decisions made and actions taken by patients in relation to their health is influenced by 

their own skills, capacity and knowledge (Australian Commission on Safety and Quality in 

Health Care 2013). Building the capacity of patients to make effective decisions and take 

appropriate actions for their health care, as well as building capacity of the health care system 

to support patients in doing this, are important aspects of patient centred care, and may help 

improve patient safety and the quality and sustainability of the health care system (Australian 

Commission on Safety and Quality in Health Care 2013). Capacity building is also a vital 

step in the intelligence phase of the bi-cycle model and should involve building on existing 

knowledge, skills and resources of both patients and the health care setting (Hughes and 

Margetts 2011). Building capacity of patients is consonant with improving self-efficacy. 

Self-efficacy is important to consider when planning and implementing healthcare 

interventions that may require new skills or behaviours to be used. Self-efficacy is defined as 

the belief in one’s own capability to organise and execute the actions required to manage 

situations (Bandura 1997) and has been shown to be a powerful predictor of health behaviour 

(AbuSabha and Achterberg 1997). For nutrition related behaviour, self-efficacy has been 

found to significantly influence adherence to interventions and food-related choices 

(AbuSabha and Achterberg 1997). One particular health promotion intervention targeting 

self-efficacy for improving participants’ food choices reported interesting findings that can be 

applied to the intervention developed in this thesis (Anderson, Winett et al. 2007). Whilst 

self-efficacy was the focus of Anderson et al.’s study, it was found that enactment of self-

regulatory behaviours such as setting goals, monitoring food intake and planning for 
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nutrition-related challenges were the best predictors of participants’ nutrition (Anderson, 

Winett et al. 2007). Hence, the authors reported that nutrition interventions should focus on 

improving the use of such behaviours. In the current thesis, the intervention planned using the 

bi-cycle model incorporated these exact self-regulatory behaviours by having patients self-

monitor their own food intake, set goals and be involved in making nutrition plans. The 

intervention in this thesis was consistent with the concept of improving patients’ self-efficacy 

by increasing their knowledge and confidence in their ability to make decisions around their 

nutrition care. This was reflected in patient interviews, where categories of awareness, 

encouragement/motivation and responsibility emerged. Patients expressed increased 

awareness of their nutritional needs through the education and goal-setting, and of their 

current intakes through self-monitoring of food intake. They felt encouraged and motivated 

by setting goals and monitoring their progress. Patients took responsibility for their own 

nutrition, which may indicate their self-efficacy was enhanced through participating in the 

intervention. 

Overall, the pilot study was considered to be feasible as it met the three feasibility criteria 

around recruitment, retention and intervention delivery. Despite the small sample size, there 

was a significant positive effect of the intervention on the energy and protein intakes of 

patients in the IG at day three. Furthermore, patients expressed that the intervention was easy 

to participate in and that it encouraged and motivated them to eat more whilst in hospital. 

Despite this, the intervention has limitations, including exclusion of cognitively impaired 

patients, a high risk group for developing PI; the possibility of results reflecting a best-case 

scenario if patients who participated were more interested in nutrition or more active in their 

care; and the possibility that control patients were exposed to enhanced nutrition care. Also, 

the short duration of the intervention (3 days) may be insufficient to determine the 

effectiveness of the intervention, and whether changes are sustained over time. Limitations of 
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Study 2 are described in the paper (section 4.3.1) and strategies to address these limitations 

are discussed below in section 5.4, “Directions for future research”. 

5.3 Implications and recommendations for clinical practice 

Use of the bi-cycle model in the clinical setting 

From this research, there are many important considerations for clinical practice. Firstly, the 

use of a PHN framework appears to be an effective way to plan and implement interventions 

for nutrition related conditions in the clinical setting, despite its historical use in the public 

health setting. The bi-cycle model provides a comprehensive and robust framework by which 

to gather important information (or intelligence) and apply this in the planning and 

implementation of a nutrition intervention. This is done to ensure the intervention meets the 

needs of the target group, successfully targets the problem and its determinants, involves 

appropriate stakeholders, utilises learnings from previous interventions and builds on existing 

capacity that is the intervention is feasible and acceptable. Successful intervention planning is 

vital in the hospital setting, considering costs such as time and the physical and human 

resources required to drive an intervention. Furthermore, focusing on prevention of clinical 

conditions such as PI is necessary to avoid large burdens to patients (i.e. increased risks of 

complications and death) and the health care system (i.e. increased hospital costs and length 

of stay). As PHN models address upstream determinants of health problems, the focus of 

these interventions is always prevention of nutrition related conditions, rather than their 

treatment, which is the typical focus of clinical dietetics. The role of the dietitian in 

preventative health care should be a core focus in hospitals, in line with DAA guidelines 

which highlight the importance of preventing malnutrition and its associated consequences in 

the clinical setting (Watterson, Fraser et al. 2009). Also, if patients are more aware of 
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dietitians’ roles and their own role in nutrition care, acceptability of and participation in 

nutrition interventions may be enhanced.  

Compared to other models used for intervention planning, the bi-cycle model has strong 

advantages but also possesses some limitations. However, as it has the potential to be used in 

conjunction with other models used to effect change in clinical practice, some of these 

limitations may be easily addressed. A key strength of the bi-cycle model is its intelligence 

gathering phase, which ensures a strong theoretical and conceptual underpinning of the 

planned intervention. Another advantage is a focus on evaluation and disseminating research 

findings. The bi-cycle model’s strengths and weaknesses are discussed below in relation to 

another commonly used quality framework, the Model for Improvement. The Model for 

Improvement consists of two components: (1) three fundamental questions around setting 

aims, determining change and selecting strategies and (2) the Plan Do Study Act (PDSA) 

cycle (Langley, Moen et al. 2009). This model and the bi-cycle model have some similarities, 

but have different strengths and weaknesses, and therefore may be complementary when used 

in conjunction to develop and implement interventions to improve patient outcomes. 

Some of the main strengths of the Bi-cycle Model lie in its intelligence phase; a 

comprehensive and inclusive list of steps for planning a new intervention that is well-

informed, suits the target population and builds on existing capacity. In the current project, 

the planned intervention was considered feasible, and is likely to be effective if conducted on 

a larger scale. This is probably due (at least in part) to the well-informed and complex mix of 

strategies developed by using the bi-cycle model. Steps in the intelligence phase such as 

community analysis and engagement, capacity analysis and in-depth intervention research 

were particularly important for developing an intervention that patients viewed as being 

acceptable, beneficial and feasible; factors which can affect patients’ uptake of and 

compliance with interventions (Berwick 2003). In comparison, the Model for Improvement 



 

186 

 

lacks detail and direction in regards to intervention planning. Whilst there are some 

similarities between the two models, such as setting aims and selecting strategies based on 

successes or failures from past interventions, the Model for Improvement does not consider 

these steps in much detail, and fails to include many core concepts of intervention planning 

that were found to be useful in the current project. Therefore the bi-cycle model is preferred 

for planning a complex intervention. 

Another key strength of the bi-cycle model is the focus on evaluation. The evaluation phase 

contains detailed steps for conducting robust and meaningful assessments of the 

intervention’s processes, impacts and outcomes, and economy. There is also a focus on 

valorisation (i.e. dissemination of intervention results through publication) and reflective 

practice, which comprise the final step of the bi-cycle model. Evaluation and valorisation are 

important not only for improvement of the current intervention, but for planning and 

implementing future interventions by sharing current findings. This level of evaluation is 

lacking in the Model for Improvement, which relies on implementing the change on a small 

scale to see whether there is improvement. However, if the change is only implemented on a 

small scale, significant effects may not be observed, or these may not be generalisable to 

other patients or areas. Therefore, larger scale RCTs are warranted to test effectiveness of 

interventions. 

Ironically, the bi-cycle model’s main strength (i.e. its extensive intelligence gathering phase) 

also produces a number of limitations. It requires a strong conceptual and empirical basis for 

interventions to target individual patients. Also, addressing all steps in the model proved to be 

a time consuming and resource intensive process, which may require time and effort outside 

the scope of individual hospital clinicians. Whilst the information gathered in the intelligence 

phase was useful in planning the nutrition intervention and provided a very strong evidence 

base (both theoretical and empirical), its collection was time and resource intensive. This 
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phase consumed around 20 months of a full time position, and a significant budget was 

required to conduct the observational study. For future projects, the staff, time and budget 

available for an intervention should be considered, and steps of the intelligence phase should 

be prioritised and carried out according to this. Alternatively, a smaller-scale adaptation of 

the model may be more feasible in real practice, or instead using the Model for Improvement 

for smaller projects, which focuses on small-scale testing of changes or ideas before 

implementation into practice.  

Another disadvantage is that once the intervention has been developed, implemented and 

evaluated, the bi-cycle model contains limited information on how to integrate the 

intervention into usual clinical practice if it proves to be successful. Whilst some steps such 

as community engagement and capacity building help to prepare the population for the 

uptake and maintenance of intervention strategies, there is a lack of guidance on knowledge 

translation. This may be due to the fact that the bi-cycle model was developed for larger-scale 

population wide interventions that are managed by a project leader. In the clinical setting, it is 

well known that translating knowledge (i.e. research findings) into practice is a difficult task. 

The Model for Improvement contains more detailed information on how to implement small 

changes into practice that are likely to be maintained in the clinical setting.  

Use of the research findings 

The research conducted in this thesis has identified a number of areas for improvement in 

clinical nutrition care in order to optimise patients’ nutritional status and reduce their risk of 

PI. Firstly, there is potential for improvement in the nutritional intakes of patients at risk of PI 

in the hospital setting. This may be done using ONS, which was found to be a predictor of 

adequate oral intake in Study 1 and has been shown to reduce PI incidence in at risk patients 

(Stratton, Ek et al. 2005). However, rather than using ONS as a first-line approach to 
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improving patients’ intakes, other strategies for intervention may also be adopted, such as 

fortified food items, nutrition education and patient participation in their nutrition care, which 

may be cheaper, less invasive and better accepted by patients.   

Looking upstream, nutrition care practices such as documentation of nutritional parameters 

and nutrition risk screening may be improved in patients at risk of PI as these are likely to 

affect the nutrition care they receive. These practices should be embraced by the multi-

disciplinary team by documenting nutritional information such as height, weight, body 

composition or recent weight loss, clinical symptoms which may affect food intake and 

observed food or fluid intake to identify at risk patients, increase awareness of patients’ 

nutritional status and improve ease of nutrition assessment and monitoring.  

Patients’ knowledge around nutrition for PIP and the role and importance of dietitians in the 

hospital setting may also be improved as results from Study 1 found that patients expressed 

varied levels of understandings of these. It seems that patients require tailored education, 

taking into account their health literacy, in order to increase their awareness and perceived 

importance of nutrition for PIP. A better understanding of the role of nutrition and dietitians 

for PIP in the hospital setting may increase patients’ responsiveness to dietetic input and 

participation in their nutrition care. A nutrition intervention for PIP should involve both 

patient education and patient participation in their nutrition care to develop their nutrition 

knowledge, skills and confidence and maximise their perceived value and benefit of the 

intervention. It will also empower and enable patients to make appropriate decisions around 

their nutrition and health care whilst in hospital. The individualised dietetic input approach 

used in the intervention is consistent with usual clinical practice for patients at nutritional 

risk. However the strategies used in this intervention (i.e. patients keeping their own food 

record, and the patient-centred goal setting) could become part of a usual dietetic consultation 

and therefore applied at a broader level. For patients willing to engage, this means less work 
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for nursing staff (keeping food charts) and dietitians (obtaining diet histories), and empowers 

the patient to be involved in and take responsibility for their own nutrition care. The guided 

nutritional goal setting further cements patients being engaged in their own care, and 

evidence suggests that patients are more likely to adhere to interventions and experience 

better outcomes when they are involved in care (Davis, Pinto et al. 2012).  

5.4 Directions for future research 

In order to complete the bi-cycle model in its entirety, a high quality full-scale RCT is 

required to determine whether the intervention is effective in regards to improving nutritional 

intakes (impact analysis), reducing PI incidence (outcome analysis), and is cost-effective 

(cost benefit analysis). Sample size calculations using Power Analysis and Sample Size 

Software (NCSS Statistical Software) were conducted using data from Study 2. It was 

estimated that 344 patients (172 per group) would be needed to detect a minimum clinically 

significant change of 10% of EER met in intervention patients across the three study days 

(SD 35%), with 90% power and 95% significance. Adjusting for 17.5% attrition (as taken 

from Study 2), a total of 417 patients would be required.  

To obtain an appropriate sample size, for generalisability of the findings and to ensure the 

study is completed in a timely manner, a large trial may be conducted over multiple sites. A 

number of research assistants (RAs) would be required (i.e. separate recruiters, 

interventionists, and outcome assessors) in either a single or multi-site RCT to minimise bias. 

Having different recruiters and interventionists may help to minimise selection bias and 

separate outcome assessors would allow for blinding to the intervention, addressing potential 

measurement bias. Finally, engaging with a health economist and undertaking a high quality 

cost-effectiveness sub-study would provide valuable information to health care planners and 

those in service delivery. Hence, this proposed RCT would require significant resources such 
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as time and budget for staffing. Such a trial would require a multidisciplinary team of 

researchers to ensure its quality. 

Limitations of the current intervention could be addressed in the process of further 

developing and refining the intervention for a RCT. For example, alternate intervention 

strategies could be considered for patients who are cognitively impaired, such as involving 

family members where possible, or having a ward ‘nutrition champion’ to advocate for these 

patients. The duration of the intervention (i.e. dose) could be reviewed, and follow up time 

could be extended to allow for assessment of longer term outcomes such as PI development 

and whether nutrition intake is sustained over time. Also, inclusion of other potential 

strategies for PIP could be considered in future interventions. 

Evidence is emerging supporting the use of multifaceted interventions, or care bundles, for 

improving health outcomes in patients (Rello, Chastre et al. 2011, Institute for Healthcare 

Improvement 2014). The current intervention is multifaceted in that it includes patient 

education and participation in nutrition care for PIP.  

The bi-cycle model has provided a strong foundation for the development of a nutrition 

intervention for PIP. This intervention requires further refinement and testing as a full RCT in 

the clinical setting, to assess effectiveness and cost-effectiveness, before being adopted into 

usual clinical practice.  

5.5 Conclusion 

Overall, this research suggests that adopting a PHN framework, the bi-cycle model, to guide 

intervention planning is suitable for research in the clinical setting. This body of work has 

contributed new intelligence around nutrition for PIP and established a feasible nutrition 

intervention for patients at risk of PI in the clinical setting. New knowledge discovered from 
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this research suggests that the nutritional intakes of patients at risk of PI in the hospital setting 

is often inadequate and certain patients groups (i.e. renal patients) may be at a higher risk. 

ONS was found to be a predictor of adequate nutritional intake in patients at risk of PI, 

however may not be required as a first-line strategy for improving patients’ intakes. Patient 

knowledge around nutrition for PIP and the role and importance of dietitians in hospitals 

varied, indicating that patient education and partnership is required to raise awareness and 

perceived importance of nutrition for PIP and increase patient participation in nutritional 

strategies and intervention. Nutrition care practices such as nutrition screening and 

documentation of nutritional parameters for patients at risk of PI may be improved in order to 

increase staff and patient awareness of nutrition in PIP and improve ease of nutrition 

assessment and monitoring. Study 1 also determined upstream factors affecting patients’ 

nutritional intakes such as poor appetite, being too unwell or disliking the hospital food, and 

determinants of receiving nutrition care including observed body weight, LOS and reduced 

functional status. A pilot nutrition intervention for patients at risk of PI using patient 

education and patient participation in their nutrition care was deemed to be a feasible way to 

improve patients’ nutritional intakes in the hospital setting. This intervention appears to be 

effective in improving patients’ energy and protein intakes, was well accepted by patients, 

and therefore is likely to be sustainable in the clinical setting. Whilst there is likely to be no 

quick fix for the prevention of malnutrition and its associated consequences such as PI, a 

structured and holistic approach to intervention planning in the hospital setting may help 

patients and practitioners work towards better health care, and ultimately, improved health 

outcomes. 
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Patient education for nutrition 

in PIP 

Patient participation in 

nutrition care: 

- Self-monitoring of oral 

intake 

- Guided goal setting 

- Choosing method of nutrition    

support (ONS, fortified foods, 

foods from outside the 

hospital) 

 

Increased awareness 

and perceived 

importance of 

nutrition for PIP 

Improved access to 

and utilisation of 

nutrition care in 

hospital 

Increased motivation 

to improve 

nutritional intake in 

hospital 

Improved 

nutritional intakes 

in hospital 

Reduced PI rates 

in hospital 
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Tool type Tool Population Parameters  Criteria Cut-off points Outcome 

Nutrition 

screening 

tools 

Mini 

Nutritional 

Assessment 

Short Form 

(MNA-SF) 

[1] 

Elderly Anthropometric 

 

 

Dietary 

Medical 

 

Social 

Weight loss past 3 months, BMI  

(or calf circumference if BMI 

unavailable) 

Decreased intake due to NIS 

Psychological stress/acute disease 

past 3 months 

Mobility 

Neuropsychological problems 

Uses a point scoring system 

within each category to 

identify nutritional risk 

Identifies patients at risk of 

malnutrition 

Malnutrition 

Screening 

Tool (MST) 

[2] 

Adults Anthropometric 

Dietary 

Recent unintentional weight loss 

Eating poorly due to decreased 

appetite 

Uses a point scoring system 

within each category to 

identify nutritional risk 

Identifies patients at risk of 

malnutrition 

Malnutrition 

Universal 

Screening 

Tool 

(MUST) [3] 

Adults 

 

Anthropometric 

 

 

Dietary 

BMI 

Unintentional weight loss past 3-6 

months 

No nutritional intake for >5 days 

(past or future) 

Uses a point scoring system 

within each category to 

identify nutritional risk 

Identifies patients at risk of 

malnutrition (low, medium 

or high) 

Nutrition 

Risk 

Screening 

(NRS-2002) 

[4] 

 

 

Adults 

 

Anthropometric 

 

 

 

 

Dietary 

Medical 

Weight loss  

BMI 

 

 

 

Decreased food intake 

Disease-related increased 

requirements 

Mild: weight loss >5% in 2 

months 

Moderate: weight loss >5% in 

1 month or ≥15% in 3 months 

or BMI 18.5–20.5 kg/m
2 

 

Severe: BMI <18.5 kg/m
2
 

Mild: intake 50-75% 

requirements** 

Moderate: intake 25 -50% 

requirements** 

Severe: intake 0-25% 

requirements** 

Identifies patients at risk of 

malnutrition (mild, 

moderate, severe) 
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Tool type Tool Population Parameters  Criteria Cut-off points Outcome 

Nutrition 

assess-

ment tools 

Full 

Nutritional 

Assessment 

(FNA) [5] 

 

 

 

 

Adults  

 

Anthropometric 

 

 

 

Biochemical 

 

 

BMI 

Tricep skinfold thickness & MAMC 

Unintended weight loss 

 

Serum albumin 

Serum prealbumin 

Total lymphocyte count  

Malnutrition diagnosed when 

≥3 of these criteria are met: 

≤20kg/m
2
 

<10
th

 percentile (as per 

NHANES reference values)  

>5% past month, 5-10% past 

1-6 months, >10% past 6 

months 

38 – 51g/L 

180 – 450mg/L 

1.8 x 10
9
/L 

Diagnoses malnutrition 

 

(Yes or no) 

 

 

Patient 

Generated 

Subjective 

Global 

Assessment 

(PG-SGA) 

[6] 

 

Adults  

(particularly 

cancer 

patients) 

Anthropometric 

Dietary 

 

Clinical 

 

Medical 

Weight loss, physical examination 

Decreased food intake, liquid diet, 

supplemental feeds only etc.  

Nutrition impacting symptoms 

Activities and function 

Presence of disease 

Metabolic stress (fever, steroids) 

Uses a point scoring system 

within each category to 

diagnose and classify 

malnutrition 

Diagnoses malnutrition 

A: well nourished 

B: moderately 

malnourished or suspected 

malnutrition 

C: severely malnourished 

Subjective 

Global 

Assessment  

(SGA) [7] 

 

Adults Anthropometric 

 

 

 

Dietary 

 

Clinical 

Unintentional weight loss 

 

 

Physical examination 

Decreased dietary intake 

 

Nutrition impacting symptoms 

Functional capacity 

<5% loss (A) 

5 – 10% loss (B) 

>10% loss (C) 

Fat/muscle loss, oedema, 

ascites 

Inadequate (solids, liquids, 

starvation) 

Intake increasing/decreasing 

Anorexia, nausea, vomiting, 

diarrhoea 

Normal/impaired/bed-ridden 

Diagnoses malnutrition  

A: well nourished 

B: moderately 

malnourished or suspected 

malnutrition 

C: severely malnourished 
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Tool type Tool Population Parameters  Criteria Cut-off points Outcome 

Combined 

nutrition 

assess-

ment and 

screening 

tools 

Mini 

Nutritional 

Assessment 

(MNA) [8] 

 

 

 

Elderly Anthropometric 

 

 

Dietary 

 

 

Medical 

 

Social 

BMI, MAMC & calf circumference, 

weight loss past 3 months 

Number of full meals/day, protein 

foods consumed, fruit & vegetable 

intake, Decreased intake due to NIS, 

fluid intake, mode of feeding* 

Medications, psychological stress/ 

acute disease past 3 months, pressure 

injuries / skin ulcers 

Mobility, neuropsychological 

problems, living situation, self-

assessment 

Uses a point scoring system 

within each category to 

identify nutritional risk or 

diagnose malnutrition. 

Diagnoses malnutrition 

and identifies patients at 

risk of malnutrition  

(well nourished, at risk of 

malnutrition, 

malnourished) 

* Mode of feeding – i.e. self-fed, self-fed with some difficulty, unable to eat without assistance 

** Within the past week 

BMI  Body mass index (kg/m
2
)      

MAMC  Mid-arm muscle circumference  

NHANES National Health and Nutrition Examination Survey (Thomas 1994) 

NIS  Nutrition impacting symptoms 

References: 

1. Rubenstein, L. Z., J. O. Harker, A. Salvà, Y. Guigoz and B. Vellas (2001). "Screening for Undernutrition in Geriatric Practice." The Journals of Gerontology Series A: 

Biological Sciences and Medical Sciences 56(6): M366-M372. 

2. Ferguson, M., S. Capra, J. Bauer and M. Banks (1999). "Development of a valid and reliable malnutrition screening tool for adult acute hospital patients." Nutrition 

15(6): 458-464. 

3. British Association for Parenteral and Enteral Nutrition (2003). “Malnutrition Universal Screening Tool.” Available at: 

http://www.bapen.org.uk/pdfs/must/must_full.pdf 

4. Kondrup, J., H. H. Rasmussen, O. L. E. Hamberg and Z. Stanga (2003). "Nutritional risk screening (NRS 2002): a new method based on an analysis of controlled 

clinical trials." Clinical Nutrition 22(3): 321-336. 

5. Thorsdottir, I., I. Gunnarsdottir and B. Eriksen (2001). "Screening Method Evaluated by Nutritional Status Measurements can be Used to Detect Malnourishment in 

Chronic Obstructive Pulmonary Disease." Journal of the American Dietetic Association 101(6): 648-654. 

6. Ottery, F. D. (1996). "Definition of standardized nutritional assessment and interventional pathways in oncology." Nutrition 12(1, Supplement): S15-S19. 

7. Detsky, A. S., J. R. McLaughlin, J. P. Bake, N. Johnston, S. Whittaker, R. A. Mendelson and K. N. Jeejeebhoy (1987). "What is subjective global assessment of 

nutritional status?" Journal of Parenteral and Enteral Nutrition 11(1): 8-13. 

8. Guigoz, Y., B. Vellas and P. J. Garry (1997). Mini Nutritional Assessment: a practical assessment tool for grading the nutritional state of elderly patients. The mini 

nutritional assessment: MNA. Nutrition in the elderly. B. Vellas, Y. Guigoz, P. J. Garry and J.-L. Albarede. Lausanne, Nestle Research Centre: 15-60. 

http://www.bapen.org.uk/pdfs/must/must_full.pdf
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Hospital malnutrition prevalence worldwide (2000 – 2014) 

      Author (year) 

country 

Population* Setting Methods Tool(s) used to define 

malnutrition 

Level of 

evidence^ 

Malnutrition prevalence 

Hertlein, 

Kirschenhofer et al. 

(2014) Germany 

397 consecutively 

admitted gynaecologic 

patients 

Gynaecology 

department, 

university hospital 

Prospective study NRS-2002 3 35.8% at severe risk of malnutrition  

42.1% at moderate risk of 

malnutrition 

Gheorghe, Pascu et 

al. (2013) Romania 

3198 patients 

consecutively admitted 

8 gastroenterology 

units across 8 

hospitals 

Prospective study Malnutrition defined as BMI 

<20 and/or >10% weight loss 

past 6 months. NRS-2002 

used to assess nutritional risk 

3 20.4% malnourished 

17.1% at nutritional risk 

Lee, Choi et al. 

(2013) Korea 

944 patients 

consecutively admitted 

4 general hospitals in 

Busan, Korea 

Cross sectional 

multi-centre study 

NRS-2002 3 17.2% at risk of malnutrition 

Moriana, Civera et 

al. (2013) Spain 

197 patients randomly 

selected 

Tertiary hospital, 

medical and surgical 

Cross sectional SGA 1 50% malnourished (53% medical and 

47% surgical patients malnourished) 

Tannen and 

Lohrmann (2013) 

Austria 

2283 patients  11 Austrian hospitals 

(voluntary 

participation) 

Cross sectional 

multi-centre study 

MUST N/A 15.7% at high nutritional risk 

8.3% at medium nutritional risk 

Álvarez-Hernández, 

Planas Vilá et al. 

(2012) Spain 

1707 patients 31 randomly selected 

Spanish public 

hospitals 

Cross sectional, 

observational, 

multi-centre study 

NRS-2002 N/A 23.7% at risk of malnutrition 

Lim, Ong et al. 

(2012) Singapore 

818 patients  

consecutively admitted 

National University 

Hospital  

Prospective 

cohort study 

SGA 3 29% malnourished 

Norouzy, Hashemi et 

al. (2012) Iran 

404 patients  

consecutively admitted 

4 university hospitals 

(2 general, 1 

oncology, 1 

psychiatric) 

Cross-sectional MUST – malnutrition defined 

as scoring a high or medium 

nutritional risk according to 

MUST 

3 48.5% malnourished 

(38.6% at high nutritional risk, 9.9% 

at medium nutritional risk) 

Vischer, Frangos et 

al. (2012) 

Switzerland 

444 randomly selected 

older patients 

Geriatric inpatient 

unit 

Prospective study MNA-SF 1 25.5% malnourished 

50.5% at nutritional risk 
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Zhang, Wang et al. 

(2012) China 

2166 patients 

consecutively admitted   

Gastroenterology, 

gastrointestinal 

surgery, neurology, 

and respiratory units 

at university hospital 

Prospective study NRS-2002 3 12.2% malnourished 

29.5% at nutritional risk 

Borges (2011) Brazil 143 cancer patients 

consecutively sampled  

University hospital Partial analysis of  

longitudinal study 

PGSGA 3 14%  malnourished 

Donini, De Felice et 

al. (2011) Italy 

513 patients 

aged ≥65 years  

consecutively admitted   

Long-term care 

(rehabilitation) unit 

Cross-sectional 

longitudinal 

survey (3 years) 

MNA (score of <17) 3 62.8% malnourished 

Karl, Staehler et al. 

(2011) Germany 

320 patients German University 

Hospital (Urological 

department) 

Observational 

cohort 2007 – 

2009  

NRS N/A 21% malnourished 

 66% at risk of malnutrition 

 

Leandro-Merhi, de 

Aquino et al. (2011) 

Brazil 

350 patients General and digestive 

tract surgery unit 

Cross-sectional  SGA in adults (<60 years) 

MNA in elderly ≥60 years) 

N/A 0.84% of adults malnourished 

10.96% of elderly malnourished 

Madrono, Mancha et 

al. (2011) Spain 

101 patients randomly 

selected 

Medical / surgical 

wards 

Cross-sectional SGA  

FNA 

1 43.6% malnourished (SGA) 

44.6% malnourished (FNA) 

Pardo, Bermudo et 

al. (2011) Spain 

140 patients  

consecutively admitted   

Medium to long stay 

hospital 

Descriptive study Locally developed tool based 

on albumin, total cholesterol, 

lymphocytes 

3 50.7% mild malnutrition 

26.4% moderate malnutrition 

5.7% severe malnutrition 

Somanchi, Tao et al. 

(2011) USA  

400 patients  2 medical wards, 

Maryland hospital 

Cross-sectional  Height, weight, ‘body frame’, 

serum albumin 

N/A 53% malnourished  

Vanderwee, Clays et 

al. (2011) Belgium 

2094 patients aged ≥75 

years (all eligible 

patients on study wards 

were included) 

140 wards for older 

people 

Cross-sectional MNA-SF 3 31.9% malnourished  

Imoberdorf, Meier et 

al. (2010) 

Switzerland 

32,837 patients  

consecutively admitted 

Internal medicine, 7 

hospitals 

Cross-sectional NRS 3 18.2%  malnourished 
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Pressoir, Desné et al. 

(2010) France 

1545 cancer patients (all 

patients in all wards were 

included) 

17 French 

Comprehensive 

Cancer Centres 

Prospective, 

epidemiological 

multicentre 

observational 

study 

Malnutrition defined as per 

French health authority and 

using weight loss (over past 

six months) and BMI. 

Malnutrition classified as 

absent, moderate or severe 

3 30.9%  malnourished 

(12.2% severely malnourished) 

Ryu and Kim (2010) 

South Korea 

80 gastric cancer patients University hospital Prospective study SGA and NRS-2002 

(comparison) 

N/A 31%  malnourished  (SGA) 

43% at nutritional risk (NRS-2002) 

Vanderwee, Clays et 

al. (2010) Belgium 

2329 elderly patients 

aged ≥75 years (all 

consenting and eligible 

patients on the study day 

were included) 

Elderly wards of 

Belgian hospitals 

Cross-sectional 

multicentre 

MNA-SF 3 33% malnourished 

43% at risk of malnutrition 

 

Westergren, 

Torfadóttir et al. 

(2010) Iceland 

2006: 95 patients 

2007: 92 patients (all 

patients who provided 

consent on the study day 

were included) 

Iceland university 

hospital 

Point prevalence 

pre/post 

intervention 

Moderate/high under-nutrition 

risk defined as presence of ≥2 

of: involuntary weight loss, 

BMI <20 if ≤69 years old, 

BMI <22 if ≥70 years old, 

eating difficulties 

3 Percentage of patients with moderate/ 

high under-nutrition risk: 

2006: 25% 

2007: 17% (no significant difference) 

Kahokehr, Sammour 

et al. (2010) New 

Zealand 

460  consecutive general 

surgical patients (acute 

and elective) 

Tertiary academic 

hospital in New 

Zealand  

Prospective cross-

sectional 

PG-SGA (within 48 hours of 

admission) 

3 Acute surgical patients: 52% 

malnourished or at risk of 

malnutrition 

Elective surgical patients: 38% 

malnourished or at risk of 

malnutrition 

Korfalı, Gündoğdu et 

al. (2009) Turkey 

29,139 consecutive 

patients 

34 hospitals in 19 

cities 

Cross-sectional 

multi-centre 

NRS 3 15% at risk 

Lamb, Parr et al. 

(2009) UK 

328 patients (all eligible 

patients on study wards 

on the study day were 

included)  

Acute hospital wards: 

medical, surgical, 

orthopaedic and 

critical  

Cross-sectional  MUST (malnutrition defined 

as score ≥1) 

3 44%  malnourished 
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Meijers, Schols et al. 

(2009) The 

Netherlands 

12,883 patients (all 

eligible patients on study 

wards on the study day 

were included) 

Hospitals, home care 

organisations, nursing 

homes 

Cross-sectional 

multi-centre 

Malnutrition defined as: 

- BMI <18.5kg/m
2
 

- unintentional weight loss 

(6kg in 6 months or 3kg in 1 

month) 

- BMI between 18.5 – 

20.0kg/m
2
 with no nutritional 

intake for 3 days or reduced 

intake for >10 days.  

3 Malnutrition present in: 

23.9% (hospital) 

21.7% (home care) 

19.2% (nursing home) 

Westergren, Wann-

Hansson et al. (2009) 

Sweden 

2170 patients (all eligible 

patients in hospital on 

the study day were 

included) 

9 hospitals 

(categorised into 

large, middle and 

small sized) 

Cross-sectional Moderate/high under-nutrition 

risk defined as presence of ≥2 

of: involuntary weight loss, 

BMI <20 if ≤69 years old, 

BMI <22 if ≥70 years old, 

eating difficulties 

3 Moderate/high under-nutrition risk:  

34% (large hospital) 

26% (middle hospital) 

22% (small hospital) 

Bavelaar, Otter et al. 

(2008) The 

Netherlands 

395 consecutively 

admitted patients  

University hospital 

(Amsterdam) general 

medical ward 

Cross-sectional BMI <18.5 and/or SNAQ 

score ≥2 

3 31.9%  malnourished 

(31.1% severely and  0.8% 

moderately malnourished) 

Vidal, Iglesias et al. 

(2008) Spain 

189 randomly selected 

patients 

Medical / surgical 

wards 

Cross-sectional  SGA 1 40.2% malnourished 

Pirlich, Schütz et al. 

(2006) Germany 

1886 consecutively 

admitted patients                                                                                                                                                                                                                                                                                                                                                

13 German hospitals Cross-sectional 

multicentre 

SGA and anthropometrical 

measures*** 

3 27.4%  malnourished   

(17.6% mildly to moderately, and  

9.8% severely malnourished) 

Ockenga, 

Freudenreich et al. 

(2005) Germany 

541 consecutively 

admitted patients 

Gastroenterology 

ward 

Cross-sectional SGA 3 19% malnourished 

Thorsdottir, Jonsson 

et al. (2005) Iceland 

60 randomly selected 

patients aged >65 years 

Department of 

Geriatrics (University 

hospital) 

Cross-sectional FNA 1 58.3% malnourished 

Planas, Audivert et 

al. (2004) Spain 

400 randomly selected 

patients 

Hospital Randomised 

cross-sectional 

SGA 1 46% malnourished 
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BMI  Body Mass Index 

FNA  Full Nutritional Assessment 

MNA  Mini Nutritional Assessment 

MNA-SF  Mini Nutritional Assessment Short Form 

MUST  Malnutrition Universal Screening Tool 

N/A  Unable to be classified 

NRS-2002 Nutritional Risk Screening 2002 (Kondrup, Rasmussen et al. 2003) 

PGSGA  Patient Generated Subjective Global Assessment 

SGA  Subjective Global Assessment 

^ Levels of evidence according to Oxford Centre for Evidence-based Medicine 

* All studies included adult patients only (aged 18 years and older). Studies with specific age groups are specified.  

** Latin America included Argentina, Brazil, Chile, Costa Rica, Cuba, Dominican Republic, Mexico, Panama, Paraguay, Peru, Puerto Rico, Venezuela and Uruguay.  

*** Anthropometrical measures included body weight and height (to calculate BMI; patients were considered malnourished if BMI <18.5kg/m
2
), arm circumference and 

tricep skinfold measures.  

Correia and Campos 

(2003) Latin 

America** 

9348 randomly selected 

patients  

Hospitals across 

Latin America** 

Cross-sectional 

multicentre  

epidemiologic 

study 

SGA 1 50.2% malnourished 

(11.2% severely malnourished) 

Kruizenga, 

Wierdsma et al. 

(2003) Netherlands 

7606 patients (all eligible 

patients in hospital on 

the study day included) 

 

Hospital (81%) 

Nursing home (11%)  

Home care (7%) 

Cross-sectional Malnutrition defined as >10% 

unintentional weight loss 

during past 6 months. Risk of 

malnutrition defined as 5-10% 

unintentional weight loss 

during past 6 months 

3 12% malnourished 

13% at risk of malnutrition 

Wyszynski, Perman 

et al. (2003) 

Argentina 

1000 randomly selected 

patients  

38 hospitals across 

Argentina 

Cross-sectional 

multicentre, 

random sample 

SGA 1 47.3% malnourished 

(36.1% mildly to moderately, and 

11.2% severely malnourished) 

Waitzberg, Caiaffa et 

al. (2001) Brazil 

4000 randomly selected 

patients  

Public hospitals 

across Brazil 

Cross-sectional 

multicentre 

epidemiologic 

study 

SGA 1 48.1%  malnourished 

(12.5% severely malnourished) 

Edington, Boorman 

et al. (2000) UK 

850 patients 

consecutively admitted 

4 hospitals across 

England 

Cross-sectional 

multicentre 

Malnutrition defined as ≥10% 

unintentional weight loss or 

BMI <20.  

3 20% of patients malnourished on 

admission  



Appendix 3: Hospital malnutrition prevalence 

220 

 

Hospital malnutrition prevalence in Australia (2000 – 2013) 

Author, Year  Population Setting Methods Tool(s) used 

to define 

malnutrition 

Level of 

evidence^ 

Malnutrition prevalence 

Charlton, Batterham 

et al. (2013) 

2602 consecutive elderly 

patients (age ≥65 years) 

3 acute geriatric wards at a  

tertiary care referral hospital  

Retrospective secondary 

analysis of patient charts 

MNA 3 34% malnourished 

55% at nutritional risk 

Ulltang, Vivanti et al. 

(2013) 

153 consecutive patients Medical assessment and 

planning unit, public hospital 

Prospective longitudinal 

cohort study 

SGA and MST 3 17% malnourished on 

admission 

18% at nutritional risk on 

admission 

Agarwal, Ferguson et 

al. (2012) 

3122 randomly selected 

patients 

56 hospitals in Australia and 

New Zealand 

Cross-sectional 24-hour 

survey of nutritional 

status 

SGA and BMI 

<18.5kg/m
2
 

1 32% malnourished 

Bauer, Bannister et al. 

(2011) 

147 medical pts 5 medical wards (private 

hospital) 

Cross-sectional SGA N/A 19.7% malnourished   

Vivanti, Ward et al. 

(2011)  

194 consecutively admitted 

patients 

GARU Observational 

longitudinal cohort study 

SGA 3 39% malnourished   

Charlton, Nichols et 

al. (2010) 

2076 elderly patients aged ≥65 

years (all eligible patients 

were included) 

2 rehabilitation hospitals Retrospective analysis of 

dietitians’ assessment 

MNA 3 33% malnourished 

51.5% at nutritional risk 

Gout, Barker et al. 

(2009)  

275 randomly selected 

patients 

Acute care wards, tertiary 

hospital 

Cross-sectional SGA 1 23% malnourished   

 

Banks, Ash et al. 

(2007)  

2208 acute and 839 aged care 

patients  (convenience sample) 

20 hospitals and 6 aged care 

facilities (public) 

Multi-centre cross-

sectional audit  

SGA 3 ~30% acute patients 

malnourished 

~50% aged care patients  

Lazarus and Hamlyn 

(2005) 

324 randomly selected 

patients 

Private hospital (Sydney) Prospective cross-

sectional 

SGA 1 42.3% malnourished   

Bauer, Capra et al. 

(2002) 

71 cancer patients 

(convenience sample) 

Private tertiary hospital 

(oncology ward) 

Observational, cross-

sectional 

PG-SGA 3 17% (severely malnourished)  

59% (moderately 

malnourished)  

Middleton, Nazarenko 

et al. (2001)  

819 patients (systematically 

selected) 

2 Sydney teaching hospitals Prospective study SGA 3 36% malnourished   
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^ Levels of evidence according to Oxford Centre for Evidence-based Medicine 

BMI  Body Mass Index (kg/m
2
) 

GARU  Geriatric Rehabilitation and Assessment Unit 

N/A  Unable to be classified 

SGA  Subjective Global Assessment 
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Pressure Injury Staging 

The staging criteria for PI are described below (adopted from the “Prevention and Treatment 

of Pressure Ulcers: Quick Reference Guide” (European Pressure Ulcer Advisory Panel and 

National Pressure Ulcer Advisory Panel 2009)).  

Category/Stage I: Non-blanchable erythema: Intact skin with non-blanchable redness of a 

localized area usually over a bony prominence. Darkly pigmented skin may not have visible 

blanching; its colour may differ from the surrounding area. The area may be painful, firm, 

soft, warmer or cooler as compared to adjacent tissue. Category/Stage I may be difficult to 

detect in individuals with dark skin tones. May indicate “at risk” individuals (a heralding sign 

of risk).  

     

Category/Stage II: Partial thickness: Partial thickness loss of dermis presenting as a shallow 

open ulcer with a red pink wound bed, without slough. May also present as an intact or 

open/ruptured serum-filled blister. Presents as a shiny or dry shallow ulcer without slough or 

bruising (bruising indicates suspected deep tissue injury). This Category/Stage should not be 

used to describe skin tears, tape burns, perineal dermatitis, maceration or excoriation.  
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Category/Stage III: Full thickness skin loss: visible but bone, tendon or muscle are not 

exposed. Slough may be present but does not obscure the depth of tissue loss. May include 

undermining and tunnelling. The depth of a Category/Stage III pressure ulcer varies by 

anatomical location. The bridge of the nose, ear, occiput and malleolus do not have 

subcutaneous tissue and Category/Stage III ulcers can be shallow. In contrast, areas of 

significant adiposity can develop extremely deep Category/Stage III pressure ulcers. 

Bone/tendon is not visible or directly palpable. 

   

 



Appendix 4: Pressure injury staging 

224 

 

Category/Stage IV: Full thickness tissue loss: Full thickness tissue loss with exposed bone, 

tendon or muscle. Slough or eschar may be present on some parts of the wound bed. Often 

include undermining and tunnelling. The depth of a Category/Stage IV pressure ulcer varies 

by anatomical location. The bridge of the nose, ear, occiput and malleolus do not have 

subcutaneous tissue and these ulcers can be shallow. Category/Stage IV ulcers can extend 

into muscle and/or supporting structures (e.g., fascia, tendon or joint capsule) making 

osteomyelitis possible. Exposed bone/tendon is visible or directly palpable.  

   

 

Unstageable: Depth unknown: Full thickness tissue loss in which the base of the ulcer is 

covered by slough (yellow, tan, gray, green or brown) and/or eschar (tan, brown or black) in 

the wound bed. Until enough slough and/or eschar is removed to expose the base of the 

wound, the true depth, and therefore Category/Stage, cannot be determined. Stable (dry, 

adherent, intact without erythema or fluctuance) eschar on the heels serves as ‘the body’s 

natural (biological) cover’ and should not be removed.  
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Suspected deep tissue injury: Depth unknown 

Purple or maroon localized area of discolored intact skin or blood-filled blister due to damage 

of underlying soft tissue from pressure and/or shear. The area may be preceded by tissue that 

is painful, firm, mushy, boggy, warmer or cooler as compared to adjacent tissue. Deep tissue 

injury may be difficult to detect in individuals with dark skin tones. Evolution may include a 

thin blister over a dark wound bed. The wound may further evolve and become covered by 

thin eschar. Evolution may be rapid exposing additional layers of tissue even with optimal 

treatment. 
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Hospital pressure injury prevalence and incidence worldwide (2000 – 2013)  

Author (year) 

Country 

Patient population Setting Methods Assessment criteria Level of 

Evidence^ 

PI prevalence / incidence  

Amir, Halfens et al. 

(2013) Indonesia 

36 stroke patients (all 

patients present on the 

study day included) 

Indonesian stroke 

specialty hospital 

Cross-sectional Stages I – IV as per EPUAP 

guidelines 

3 28% prevalence (I – IV) 

17% prevalence (II – IV) 

Briggs, Collinson et 

al. (2013) UK 

3397 patients (all 

patients present on the 

study day included) 

6 teaching and 3 

general hospitals 

Cross-sectional  Stages I – IV as per EPUAP 

guidelines 

3 14.8% prevalence 

(Brito, Generoso et 

al. 2013) Brazil 

473 randomly selected 

patients 

Brazilian 

hospitals 

Cross-sectional Stages I – IV as per NPUAP/ 

EPUAP guidelines 

1 16.9% prevalence 

Gunningberg, 

Hommel et al. (2013) 

Sweden 

35,058 patients (all 

patients present on the 

study day included) 

Hospitals and 

nursing homes 

Cross-sectional  Stage I – IV as per EPUAP 

guidelines 

3 Hospitals 16.6% 

Nursing homes 14.5% 

Igarashi, Yamamoto-

Mitani et al. (2013) 

Japan 

Not reported 180 randomly 

selected hospitals 

Surveys completed by 

nurse managers on PI 

prevalence on their 

ward on survey day 

Stage I – IV as per NPUAP 

guidelines 

N/A 9.6% prevalence on survey 

day, 1.9% incidence per 

month 

Gunningberg, 

Donaldson et al. 

(2012) Sweden 

883 patients (all patients 

present on the study day 

included) 

1 university and 1 

general hospital 

Cross-sectional  Stage I – IV as per EPUAP 

guidelines 

3 University hospital 17.6% 

General hospital 9.5% 

Theisen, Drabik et al. 

(2012) Germany 

3198 patients aged ≥75 

years  (subgroup of 

consecutive patients) 

1350-bed 

university hospital 

Retrospective 

observational study 

Stage I – IV as per EPUAP 

guidelines 

3 7.1% prevalence 

Cho, Park et al. 

(2011)  

South Korea 

427 ICU patients (all 

eligible patients 

included) 

Teaching hospital Chart audit PI documented 3 15% prevalence 

Delmore (2011) 

USA (New York) 

Not specified Tertiary academic 

hospital 

Long term Pressure 

Ulcer Prevention 

Program with ongoing 

data collection 

Not specified N/A HAPI rate 

decreased from 7.3% to 

1.3% in 3 years 
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Author (year) 

Country 

Patient population Setting Methods Assessment criteria Level of 

Evidence^ 

PI prevalence / incidence  

Gunningberg, Stotts 

et al. (2011) Sweden 

1192 patients (all eligible 

and consenting patients) 

5 Swedish 

hospitals 

1 day prevalence study Stage I – IV as per EPUAP 

guidelines 

3 14.9% prevalence 

11.6% were HAPI 

House, Giles et al. 

(2011) 

USA (Virginia) 

60 adult acute care 

inpatients (all patients 

included) 

Health care 

facilities 

throughout the 

USA 

24 hour period cross-

sectional survey 

PI stage and location, and 

Braden scale 

3 10% prevalence 

6.6% incidence 

Jaul (2011) Israel 32 geriatric long-term 

care patients (all eligible 

patients included) 

Geriatric long-

term care nursing 

department 

Descriptive pilot study 

(over 6 months) 

PI stage, location, size,  3 26 new PI developed in 6 

months 

Kwong, Lau et al. 

(2011) 

China (Hong Kong) 

41 female patients (all 

eligible and consenting 

patients included) 

Nursing home Part of intervention 

study – baseline PI 

prevalence used 

‘Pressure ulcer prevalence and 

incidence form’ (number, 

location and stage (I – IV) of 

existing PI and newly 

recognised PI) 

3 9% prevalence 

2.5% incidence 

Lima and Guerra 

(2011) 

Brazil 

62 neurosurgery patients  Neurosurgery 

Department of 

Restauracao 

Hospital 

Part of larger study 

comparing wound 

dressings 

Braden Scale N/A 22.6% prevalence 

Primiano, Friend et 

al. (2011) USA 

(Ohio) 

258 surgical patients (all 

eligible patients 

included) 

1 academic 

medical centre 

Prospective cohort 

study 

NPUAP guidelines 3 8.1% incidence 

Smith Jackson 

(2011) 

USA (Virginia) 

41,840 medical-surgical 

and critical care patients 

(all patients included) 

Acute care facility Retrospective study 

(comparing incidence 

of PI between 2 

different years  pre & 

post PI intervention) 

Locally developed PI 

assessment instrument and 

Braden Scale 

3 0.95% incidence pre 

0.81% incidence post 

intervention (no significant 

difference) 

Swanson, Rose et al. 

(2011) USA (New 

York) 

326 patients 1 general hospital Cross-sectional (24-

hour survey) 

PI stage and location, and 

Braden Scale 

N/A Prevalence 17% (obese) 

14% (non-obese) 

Tubaishat, Anthony 

et al. (2011) Jordan 

302 patients (all patients 

included) 

1 university and 1 

general hospital 

Cross-sectional Stage I – IV as per EPUAP 

guidelines 

3 12% prevalence 
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Author (year) 

Country 

Patient population Setting Methods Assessment criteria Level of 

Evidence^ 

PI prevalence / incidence  

Vanderwee, Defloor 

et al. (2011) Belgium 

19,968 hospital patients 

(all eligible and 

consenting patients 

included) 

Belgian hospitals Cross-sectional, 

multicentre PI 

prevalence survey 

Stage I – IV as per EPUAP 

guidelines 

3 12.1% prevalence 

Cardoso, Blanes et 

al. (2010) Brazil 

716 patients (376 on day 

1, 340 on day 2) all 

patients included 

Sao Paulo 

hospital, Brazil 

Cross-sectional (PI 

prevalence assessed on 

2 days, 4 months apart) 

NPUAP staging system 3 Day 1 – 11.4% prevalence 

Day 2 – 10.3% prevalence 

Gunningberg, Brudin 

et al. (2010) Sweden 

1198  patients (443 from 

council A, 755 from 

council B) all eligible 

patients included 

5 hospitals in 2 

Swedish county 

councils: A 

(general) and B 

(university) 

EPUAP methodology 

for PI prevalence
a
 

(cross-sectional, 

descriptive, 

comparative study) 

Stage I – IV as per EPUAP 

guidelines 

3 A: 11.3% prevalence 

B: 7.7% prevalence 

Significant difference 

between councils  

James, Evans et al. 

(2010) 

Wales 

1196 patients: 581 

orthopaedic patients (all 

patients included) and 

615 community hospital 

patients (convenience 

sample) 

All National 

Health Service 

Trusts and 

community 

hospital beds in 

Wales 

EPUAP methodology 

for PI prevalence
a
  

Stage I – IV as per EPUAP 

guidelines 

3 Orthopaedic patients: 

13.9% prevalence 

Community hospital 

patients: 26.7% prevalence 

Wilborn, Grittner et 

al. (2010) Germany 

14,832 patients (all 

patients included) 

German hospitals 

and nursing 

homes 

Two cross-sectional 

studies conducted in 

2004 and 2005 

Standardised questionnaire 

developed by Bours et al. 

(1999) and Braden Scale  

3 4.7% prevalence (stages II 

– IV) 

Yu and Dai (2010) 

Taiwan 

1198 patients Taiwan hospital Cross-sectional survey Braden scale, PU record tool, 

demographic tool 

N/A 3.9% Prevalence (stages II 

– IV) 

Zhao, Hiltabidel et 

al. (2010) China 

2913 inpatients (total 

patient population 

included) 

3000 bed teaching 

hospital 

Cross-sectional 

descriptive study  

NPUAP (1989) staging system 

used for PI prevalence, and 

Norton Scale for PI risk 

assessment 

3 1.8% prevalence  

(52 patients, 79 PIs) 

Sayar, Turgut et al. 

(2009) 

Turkey 

140 ICU patients University 

research hospital 

Descriptive prospective 

study 

Skin assessment instrument
b
, 

Waterlow scale 

N/A 14.3% incidence 
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Author (year) 

Country 

Patient population Setting Methods Assessment criteria Level of 

Evidence^ 

PI prevalence / incidence  

VanGilder, Amlung 

et al. (2009) USA 

90,398 hospital patients 

(2008) and 92,408 

hospital patients (2009). 

All patients included 

Self-selected sites 

across the USA 

Observational, cross-

sectional, cohort study 

Hill-Rom International 

Pressure Ulcer Prevalence™ 

(IPUP) Survey (Amlung, 

Miller et al. 2001) 

3 2008: 13.5% prevalence 

(6% facility acquired) 

2009: 12.3% prevalence 

(5% facility acquired) 

(Gallagher, Barry et 

al. 2008) Ireland 

672 medical, surgical 

and ICU patients (all 

eligible and consenting 

patients included) 

3 university 

teaching hospitals 

(both urban and 

rural populations) 

Cross-sectional point 

prevalence study 

Stages I – IV as per EPUAUP 

guidelines 

3 18.5% prevalence  

(21.8% present on 

admission, 76.6% HAPI) 

Schoonhoven, 

Bousema et al. 

(2007) The 

Netherlands 

1229 surgical, internal, 

neurological and 

geriatric patients  (all 

eligible and consenting 

patients included) 

2 hospitals (1 

general, 1 

teaching)  

Prospective inception 

cohort study 

Stage II – IV as per EPUAP 

guidelines 

3 Prevalence 6% (week 1) 

and 21% (week 5). 

Incidence 0.06 PI per week 

Vanderwee, Clark et 

al. (2007) Belgium, 

Italy, Portugal, UK, 

Sweden 

5974 patients 

(convenience sample) 

25 hospitals 

across 5 European 

countries 

Cross-sectional 

descriptive study 

Data collection instrument 

developed by a number of PI 

experts 

3 Prevalence 18.1% (grades 

I – IV), 10.5% (grades II – 

IV) 
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Hospital pressure injury prevalence and incidence Australia wide (2000 – 2011) 

 

^ Levels of evidence according to Oxford Centre for Evidence-based Medicine 

a EPUAP methodology for collecting PI prevalence (Vanderwee, Clark et al. 2007) 

b Skin assessment instrument included a list of common sites for PI and PI staging system (as per EPUAP)  

c Prevalence measured as part of a state-wide pressure injury initiative (hence decline in prevalence) 

AWMA  Australian Wound Management Association  

Author (year) State Patient population Setting Methods Assessment criteria Level of 

Evidence^ 

PI prevalence / 

incidence  

Asimus, MacLellan 

et al. (2011) New 

South Wales 

1407 patients (2008); 1279 

patients (2009); 1331 patients 

(2010); (all eligible and 

consenting patients included) 

41 Australian 

hospitals 

Prevalence measured 

for Pressure Ulcer 

Prevention initiative 

Waterlow tool  

PI number, location, 

stage Skin inspection 

3 2008 prevalence 29.4% 

2009 prevalence 23.8% 

2010 prevalence 13% 

Webster, Coleman et 

al. (2011) 

Queensland 

1231 patients (all eligible 

patients included) 

Internal medicine 

and oncology 

wards in 1 

hospital 

Single blind 

randomised controlled 

trial (compared 2 PI 

prevalence tools) 

Clinical judgement 

Waterlow 

Ramstadius 

3 6.8% prevalence 

7.5% prevalence 

5.4% prevalence 

Banks, Bauer et al. 

(2010) 

Queensland 

3047 acute care and residential 

aged care patients 

(convenience sample) 

Hospitals and 

aged care 

facilities 

Multicentre audit in 

2002 (audit 1) and 2003 

(audit 2) after 

implementation of PI 

prevention guidelines 

PI stage and location (as 

per AWMA guidelines) 

3 Prevalence audit 1: 32% 

of hospital and 31% of 

aged care patients; audit 

2: 18.5% of hospital and 

18% of aged care 

patients 

The Victorian 

Quality Council 

(2006) Victoria 

7944 patients (all eligible and 

consenting patients included) 

84 Victorian 

health services 

Multicentre, cross 

sectional survey 

NPUAP guidelines for PI 

staging (I – IV) 

3 17.6% prevalence
c
 

(11.6% prevalence 

stages II – IV)  

The Victorian 

Quality Council 

(2005) Victoria 

7621 patients (all eligible and 

consenting patients included) 

84 Victorian 

health services 

Multicentre, cross 

sectional survey 

NPUAP guidelines for PI 

staging (I – IV) 

3 20.8% prevalence
c
 

(14.7% prevalence 

stages II – IV) 

The Victorian 

Quality Council 

(2003) Victoria 

6003 patients (all eligible and 

consenting patients included) 

48 Victorian 

health services 

Multicentre, cross 

sectional survey 

NPUAP guidelines for PI 

staging (I – IV) 

3 26.5% prevalence
c
 

(17.1% prevalence 

stages II – IV) 
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EPUAP   European Pressure Ulcer Advisory Panel 

HAPI   Hospital acquired pressure injury 

ICU  Intensive Care Unit 

NPUAP  National Pressure Ulcer Advisory Panel 

PI  Pressure injury 
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European Pressure Ulcer Advisory Panel, National Pressure Ulcer Advisory Panel and Pan 

Pacific Pressure Injury Alliance Prevention and Treatment of Pressure Ulcers Quick 

Reference Guide 
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DAA Evidence Based Practice Guidelines for the Nutritional Management of Malnutrition in 

Adult Patients Across the Continuum of Care: Summary of evidence-based recommendations 

 

The guideline recommendations have been graded using the National Health and Medical 

Research Council (NHMRC) classifications for grades of recommendation1, which are as 

follows: 

 Level A Body of evidence can be trusted to guide practice. 

 Level B Body of evidence can be trusted to guide practice in most situations. 

 Level C Body of evidence provides some support for recommendation(s) but care 

should be taken in its application. 

 Level D Body of evidence is weak and recommendation(s) must be applied with 

caution. 
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GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 

 

                                                        

 

07-Nov-2011 

 

 

Dear Professor  Chaboyer 

 

 

I write further to your application for ethical clearance for your 

project  Prior Review: Understanding the patient's role in the 

prevention of pressure injuries" (GU Ref No: NRS/40/11/HREC).  This 

project has been considered by Human expedited review 1. 

 

The Chair resolved to grant this project conditional ethical 

clearance, subject to you resolving the following matters: 

 

As per the expectations articulated in the National Statement on 

Ethical Conduct in Human Research (2007) and Booklet 8 of the 

Griffith University Research Ethics Manual, because of the prior 

review by another HREC, this research has been subject to a special 

administrative review. 

 

Please provide a copy of the informed consent materials for this 

project – as approved by the district health HREC. 

 

Please provide an assurance that the Manager, Research Ethics will 

be promptly notified if any concerns or complaints are received 

about the ethical conduct of this research. 

 

This decision was made on 07-Nov-11.  Your response to these 

matters will be considered by Office for Research. 

 

The ethical clearance for this protocol runs from 07-Nov-11 to 30-

Nov-12. 

 

 

 

Please forward your response to Dr Gary Allen, Manager, Research 

Ethics, Office for Research, as per the details below. 

 

Please refer to the attached sheet for the standard conditions of 

ethical clearance 

at Griffith University, as well as responses to questions commonly 

posed by researchers. 

 

It would be appreciated if you could give your urgent attention to 

the issues raised 

by the Committee so that we can finalise the ethical clearance for 

your protocol promptly. 

 

 

Regards 
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Dr Gary Allen 

Manager, Research Ethics 

Office for Research 

G39 room 3.55 Gold Coast Campus 

Griffith University 

ph: 3735 5585 

fax: 07 5552 9058 

email: g.allen@griffith.edu.au 

web:  

 

Cc:  

 

At this time all researchers are reminded that the Griffith 

University Code for the Responsible Conduct of Research provides 

guidance to researchers in areas such as conflict of interest, 

authorship, storage of data, & the training of research students. 

You can find further information, resources and a link to the 

University's Code by visiting 

http://www62.gu.edu.au/policylibrary.nsf/xupdatemonth/e7852d226231d

2b44a25750c0062f457?opendocument 

PRIVILEGED,  PRIVATE AND CONFIDENTIAL 

This email and any files transmitted with it are intended solely 

for the use of the addressee(s) and may contain information which 

is confidential or privileged. If you receive this email and you 

are not the addressee(s) [or responsible for delivery of the email 

to the addressee(s)], please disregard the contents of the email, 

delete the email and notify the author immediately 
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Understanding the patient’s role in the prevention of pressure injury 
 

 

Plain Language Statement: Patient Information Sheet 

November 2011 to April 2012 

Dear Participant 

We are conducting a study looking at the patient’s role in the prevention of pressure injuries. 

The term ‘pressure injury’ is used to describe any area of local skin damage or prolonged 

redness that is usually caused by pressure, a shearing force or both. You may be more familiar 

with the term ‘pressure ulcer’. The impact of pressure injuries for patients include pain, a risk of 

infection, and longer hospital stay. 

This study has four components. The chart below outlines each component and your 

involvement: 

Component What data is gathered? What do I need 

to do? 

Observation 24 hour intermittent observation of your activities related to 

pressure injury prevention practices (mobility, bed 

movement, use of equipment) 

Continue your 

usual activities 

Chart audit A standardised chart audit form will collect information 

from your medical file about your demographics (age, 

gender); diagnosis; baseline observations; co-morbidities, 

mobility status, medications, history of pressure injury; 

evidence skin assessment and nutritional assessment 

You do not 

need to do 

anything 

Informal 

interview 

A the completion of the 24 hour observation/monitoring 

study, you will be asked a series of standardised questions 

by our researcher. Questions will include ‘How do you feel 

when you are woken at night to be turned in bed?’; ‘Do you 

comply with the nursing staff pressure injury prevention 

measures?’ 

Informal 10-15 

minute 

interview with 

one of our 

researchers 

Activity 

monitor 

A 24 hour monitoring device. The monitor will record your 

position every 5 minutes 

Wear a small 

monitor on your 

chest 

  

When the research project is completed, a copy of the final report will be available on request. 

Participants will not be able to gain their individual results because the information will be de-

identified. Results of the project will be published in Australian and international academic 

journals, and presented at conferences and seminars. The project findings will also be reported 

back to the Queensland Health and Griffith University ethics committees, as well as the 

executive committee of this organisation.  
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We can be contacted if you have any queries about the study, and you have the right to 

withdraw your participation from this study at any time. We would like to take this opportunity 

to thank you for your time and support for this study. 

In the event that you have any further queries in relation to any aspect of this study or any other 

matter related to the study or should you wish to speak to someone during the conduct of the 

study, the person to contact is Dr. Brian Bell, Chair, GCDHS, District Ethics Committee, C/O 

Gold Coast Hospital. Phone (07) 5519 8010, Email: GCHEthics@health.qld.gov.au 

The conduct of this research involves the collection, access and/or use of your identified 

personal information. The information collected is confidential and will not be disclosed to third 

parties without your consent, except to meet government, legal or other regulatory authority 

requirements.  A de-identified copy of this data may be used for other research purposes.  

However, your anonymity will at all times be safeguarded.  For further information consult the 

University’s Privacy Plan at 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan or 

telephone (07) 3735 5585. 

This study has also been approved by the Griffith University Human Research Ethics 

Committee.  Griffith University conducts research in accordance with the National Statement on 

Ethical Conduct in Human Research.  In the event that you have any complaint about the way 

you have been treated during the study, or a query that the investigators have not been able to 

satisfy, you may contact the Manager, Dr Gary Allen, Research Ethics, Gold Coast campus, 

Room 3.55 Science, Engineering and Architecture (G39), Griffith Parklands Drive, Gold Coast 

campus, QLD 4222, Phone (07) 5552 7226, Email: research-ethics@griffith.edu.au  

Any complaint made will be treated in confidence, investigated fully and the participant 

informed of the outcome. 

 

Professor Wendy Chaboyer – Director Centre of Research Excellence in Nursing (NCREN), 

Griffith University, Gold Coast campus, Parkland Drive, Southport Qld, 4222. Ph: 55528518 

Email: w.chaboyer@griffith.edu.au 

Dr Brigid Gillespie– Senior Research Fellow Centre of Research Excellence in Nursing 

(NCREN), Griffith University, Gold Coast campus, Parkland Drive, Southport Qld, 4222. Ph: 

55528518 Email: b.gillespie@griffith.edu.au  

Dr Ben Desbrow– Senior Lecturer School of Public Health, Griffith University, Gold Coast 

campus, Parkland Drive, Southport Qld, 4222. Ph: 55528518 Email: b.desbrow@griffith.edu.au  

Sharon Latimer – PhD student School of Nursing and Midwifery, Logan Campus,  

Meadowbrook, Qld 4131  Ph: 55528518 Email: s.latimer@griffith.edu.au  

Shelley Roberts – PhD student  School of Public Health, Gold Coast Campus, Parkland Drive, 

Southport, Qld 4222 Ph: 55528518 Email: shelley.roberts@griffithuni.edu.au  

mailto:GCHEthics@health.qld.gov.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
mailto:research-ethics@griffith.edu.au
mailto:w.chaboyer@griffith.edu.au
mailto:b.gillespie@griffith.edu.au
mailto:b.desbrow@griffith.edu.au
mailto:s.latimer@griffith.edu.au
mailto:shelley.roberts@griffithuni.edu.au
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GOLD COAST DISTRICT HEALTH SERVICE & GRIFFITH UNIVERSITY 

CONSENT FORM FOR RESEARCH STUDIES 

Project Title Understanding the patient’s role in the prevention of pressure injuries. 

 

Chief Investigator Professor Wendy Chaboyer RN, MN (Research), PhD 

 

 

Principal Investigators 

Dr Brigid Gillespie RN, BHlth Sc. RM, Cert Periop, PhD 

Dr Ben Desbrow BSc, GradDipSc (Nut&Diet), GradDipSc (HMS), 

MHSc (Human Nut), PhD.  

Mrs Sharon Latimer RN, BN, MN, MAP (Health Care Research), 

Grad Dip Learn&Teach, JP(Qual) 

Ms Shelley Roberts BHSc (Nutrition), MNutrition&Dietetics 

Address Griffith University  

Centre of Research Excellence in Nursing (NCREN) 

Gold Coast campus, Parklands Drive, Southport QLD 4222 

Phone Number 55528518 

1. You are invited to participate in the research project titled ‘Understanding the patient’s role 

in the prevention of pressure injuries’. This research project will form part of two PhD 

theses being undertaken by Mrs Sharon Latimer and Ms Shelley Roberts who are students 

within the School of Nursing and Midwifery, and the School of Public Health, respectively, 

at Griffith University. 

 

2. Background to the study  

The aim of this study is to gain a better understanding of the patient's role in pressure injury 

(PI) prevention, including areas such as repositioning, mobility, medications and nutrition. 

The data will be collected over the next 24 hours and will involve the following: 

  

a) Observations (the researcher watching you and making note of your position) 

b) Chart audit (the researcher gathering very specific information related to the study 

from your medical file) 

c) Informal interview 10-15 minutes (about your perceptions of your role in the 

prevention of pressure injuries) 

d) Activity monitor (a small device worn by you which documents your position every 

5 minutes over the next 24 hours) 

    As outlined above, you may participate in a, b, & c without participating in d.  

 

3. Data management 

 

It is anticipated the data gathered from the four methods described above will allow us to 

better understand the patient factors involved in the prevention of pressure injuries. It is 

hoped this research will result in the implementation of clinical practices to further reduce 

the incidence of pressure injuries in hospitalised patients.   

 

The information we will collect from you will remain confidential.  There will be no 

identifying material on the any of the audit tools or other data collection tools (tape recorder, 

Activity monitor).  During the data collection and data entry periods all data will be stored in 
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a locked filing cabinet, in a locked office, within a locked building in the School of Nursing 

and Midwifery, Griffith University. Data entered into computer files will be stored in secure 

computers and password protected. At the completion of the required information storage 

period, all information will be destroyed. The research team has determined there are 

minimal risks associated with this project. Your privacy and wishes are paramount and you 

are able to withdraw your consent at any time. 

 

4. I acknowledge that I have read the above statement that explains the purpose, the method of 

data collection and the possible risks of the investigation, and the statement has been 

explained to me to my satisfaction.  Before signing this document I have been given the 

opportunity to ask questions relating to any possible physical and psychological harm I 

might suffer as a result of my participation, and I have received satisfactory answers. I have 

also been informed that I may not receive any benefits from participating in this study. 

 

5. I acknowledge I have been provided with a written Patient Information Sheet outlining the 

purpose, risks, benefits and anticipated outcomes of this study. 

 

6. My decision whether or not to participate will not prejudice my future relations with the 

Gold Coast District Health Service.  If I decide to participate, I am free to withdraw my 

consent and to discontinue participation at any time without prejudice.  

 

7. I acknowledge I am able to choose to participate in phase one of the study (observation, 

chart audit and interview), without agreeing to participate in phase two of the study 

(wearing the Actigraph activity monitor)   

 

8. I agree that research data gathered from the results of this study may be published provided 

my name is not used. 

.................. ......................................................................... 

Date Signature of Participant 

9. I have fully explained to the participant  ........................................................................ the 

nature and purpose of the study and the procedures to be employed as described above and 

such risks as are involved in their performance, and I have provided the participant with a 

copy of a written Participant Information Sheet. 

 

.................. ......................................................................... 

Date Signature of Principal Investigator/Research Assistant 

10. In the event that you have any further queries in relation to any aspect of this study or any 

other matter related to the study or should you wish to speak to someone during the conduct 

of the study, the person to contact is Dr. Brian Bell, Chair, GCDHS, District Ethics 

Committee, C/O Gold Coast Hospital. Phone (07) 5519 8010, Email: 

GCHEthics@health.qld.gov.au 

 

11. This study has also been approved by the Griffith University Human Research Ethics 

Committee.  In the event that you have any complaint about the way you have been treated 

during the study, or a query that the investigators have not been able to satisfy, you may 

contact the Manager, Research Ethics, Gold Coast campus, Room 3.60 Science, 

Engineering and Architecture (G39), Griffith Parklands Drive, Gold Coast campus, QLD 

4222, Phone (07) 5552 7226, Email: research-ethics@griffith.edu.au

mailto:GCHEthics@health.qld.gov.au
mailto:research-ethics@griffith.edu.au
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FINAL Semi-structured OBSERVATIONAL Data Collection form:  Pressure Injury (PI) 

 
1. Date:__________________________ 

 
2. Site 1 GCH 2 RBWH 

 
3. Ward: 1 GCH 8A 2 GCH 3B 3 RBWH 8B Sth 4 RBWH 8B Nth    

 
4. Start time: ______________(24 hr clock)            Finish time: _______________(24hr clock) 

 
5. Gender: 1 Female   2 Male    

 
6. Presence of an activity monitor?  0 No  1 Yes 

 

6.1 Time applied:_______hrs.  6.2 Time activated:_______hrs.  6.3 Time ceased: _________hrs. 
 
7-11. Patient ALERT (Coloured arm band: IDENTIFIED ‘AT RISK’) Tick all that apply: 

7.   1 Red (ADR) 9.     1 Purple (cytotoxic) 

8.   1 Orange/Green (Falls) 10.   99 No ALERT Arm band 

11. 1Other_____________ _________specify  

 
12-16.  Mobility Status (in bed) (Tick all that apply) 

12. 1 staff assistance _________________number 13. 1 Independent ‘in bed’ mobility 

14. 1 Use of bed mechanics: e.g. bar 15.  1 transfer aid (Hoist/slide sheet) 

16. 1other__________________________specify  

 
17-24. Mobility Status (out of bed) (Tick all that apply) 

17.  1 assist x 1 staff 18.  1 aid required (stick, hopper) 

19.  1 assist x 2 staff 20.  1 supervision 

21.  1 walk belt 22.  1 wheelchair 

23.  1 assist Hoist 24.  1 other _________________________ specify 

  
25-32.  PI risk factors (Tick all that apply) 

Risk factor   Comments 

25. Protective bluey  present at bed 0 No 1 Yes  

26. Bed rails insitu 0 No 1 Yes  

27. IDC insitu 0 No 1 Yes  

28. IV line or cannula 0 No 1 Yes  

29. Central venous or PICC Line  0 No 1 Yes   

30. Oxygen therapy (nasal prongs/mask) 0 No 1 Yes  

31. NGT or PEG insitu 0 No 1 Yes  

32. Incontinent  urine 0 No 1 Yes  

   32.1 If incontinent of urine   1    Day only   
                                                      2    Night only 
                                                      3    Both 

  

33. Incontinent  faeces 0 No 1 Yes  

   33.1 If incontinent of faeces      1    Day only   
                                                           2    Night only 
                                                           3    Both 
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34-39. Observed skin assessment:  (Tick all that apply) 

34. 1 Healthy  35. 1 Clammy  

36. 1 Thin and fragile   37. 1Discoloured 

38. 1  Dry 39. 1 Oedematous 

 
40-42. Skin care 

40.   Evidence of appropriate skin hygiene, e.g. removal of irritating substances, suitable 
soaps (non alkaline), no excessive washing 

0No     1Yes   
 

41.   Skin moisture maintenance (creams applied) 0No     1Yes

99NA    

42.   Maintenance of stable skin temp (no warming blankets or surfaces that interfere 
with conduction and convection of heat) 

0No     1Yes   
 

 
42-47. Support surfaces  

42.  Use of sophisticated alternating pressure device  
(e.g. Invacare, Autologic, Nimbus) 

0No        1Yes        99NA    

43.   Sophisticated alternating pressure device functioning 0No        1Yes        99NA    

44.   Use of seating support surface (e.g. gel cushion) 0No        1Yes        99NA    

45.   Use of pillows as a PI prevention strategy 0No        1Yes        99NA    

46.   Use of foam wedges 0No        1Yes        99NA    

47.   Protection of skin exposed to friction 
(padding/sheepskins/dressings) 

0No        1Yes        99NA    

 
49-49. Repositioning regime 

48.   Provided opportunities for increased mobility (e.g. Physio, Nurse) 0No        1Yes        99NA    

48.   Avoiding prolonged chair sitting                                                                     
(e.g. reposition/mobility provided after 2 hrs of sitting) 

0No        1Yes        99NA    

 
49-50.   Falls prevention strategies observed: (Tick all that apply): 

49. Call bell within reach                     0 No    1 Yes 

50. Mobility aid within reach              0 No    1 Yes         99 N/A 

 
50-54. Continence management strategies observed:        (Tick all that apply): 

50. Toileting regime (1hrly or 2hrly)                         0 No    1 Yes         99 N/A 

51. Pt wearing continence pad                                  0 No    1 Yes         99 N/A 

52. Regular continence pad changes                        0 No    1 Yes         99 N/A 

53. Protective barrier cream applied                        0 No    1 Yes         99 N/A 

54. Presence of cotton protective bed sheet          0 No    1 Yes         99 N/A 

 
55. Can the patient eat independently?  0 No  1 Yes 

 

56.  Can the pt drink fluids without assistance? 0 No  1 Yes 

 

57-62. Who completes the patient’s menu?  (Tick all that apply):      

57. 1 Patient 
59. 1 Nurse 
61. 1 Allied Health 

58. 1 Family / friend 
60. 1 Foodservice staff 
62. 1 Other: ______________________ 

 
63.  If the patient did not complete their own menu, was the patient consulted / involved in their menu  

choice?      0 No  1 Yes        99 N/A 
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64. Weight range:  Does the patient appear to be:   

1 Underweight  

2 Healthy weight  

3 Overweight  

4 Obese  

 
65. What is the patient’s waist circumference?      __________________cm  99 Not collected 
 
 

 

PLEASE COLLECT MENU CARDS once nursing staff are finished with them (breakfast, lunch, and dinner) 
and staple to this page.  

 

 

X       STAPLE HERE 

 

 

 

 

 

 

 

 Patient questioning: please ask the patient the following questions:  

66.  In the past 24 hours, how much pain have you experienced? ________________  (Pain scale 0 – 10) 
 
67-77. In the past 24 hours, have you experienced any of the following:  (tick all that apply): 

67. 1  Nausea  
70. 1  Vomiting 
73. 1  Constipation 
76. 1  Diahorrea 

68. 1  Chewing problems (eg poor dentition) 
71. 1  Swallowing problems (eg. dysphagia) 
74. 1  Mouth ulcers 
77. 1 Other:   ___________ 

69. 1   Taste / smell changes 
72. 1   Unable to feed self 
75. 1    Poor appetite  

 
78.  How would you rate your appetite from the following: 

1 Very poor                   2 Poor                   3 Fair                   4 Good                   5 Very Good  
 
79. Have you recently lost weight without trying?       

0 No             1 Yes              3 Unsure 
 
80.  In the past 12 months, have you had a pressure injury/skin breakdown?  

0 No             1 Yes              3 Unsure 
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Breakfast                                 Consumed (please circle) If ≤ ½ meal consumed, tick why: 

 NBM 

 No meal delivered (pt not NBM) 

 Patient off ward  

 Patient receiving treatment (ie ward 

round, physio etc.) 

 Inappropriate meal delivered (ie 

incorrect texture / wrong order) 

 Patient dislikes 

 Poor appetite  

 Patient too ill / unwell 

 Patient asleep 

 Visitors present 

Tray taken before finished  

 Other_________________ 

Did the patient 

receive assistance? 

 Yes  

 No 

 

If yes, by whom? 

 Nurse 

 Allied Health 

 Family / friend 

 Foodservice staff 

 Other: 

________________ 

 

Juice   None  ¼  ½  ¾  All 

Fruit  None  ¼  ½  ¾  All 

Yoghurt  None  ¼  ½  ¾  All 

Cereal  None  ¼  ½  ¾  All 

Milk  None  ¼  ½  ¾  All 

Bread  None  ¼  ½  ¾  All 

Butter  None  ¼  ½  ¾  All 

Spread  None  ¼  ½  ¾  All 

Eggs  None  ¼  ½  ¾  All 

Hot drink  None  ¼  ½  ¾  All 

Supplement  None  ¼  ½  ¾  All 

Other:         

Morning Tea       Assist received? 

 Yes  

 No 

 

 

If yes, by whom? 

 Nurse 

 Allied Health 

 Family / friend 

 Foodservice staff 

 Other_________ 

Food__________ None  ¼   ½  ¾  All 

Drink_________ None  ¼   ½  ¾  All 

Supp__________ None  ¼   ½  ¾  All 

Other/comments:          

Lunch    If ≤ ½ meal consumed, tick why: 

 NBM 

 No meal delivered (pt not NBM) 

 Patient off ward  

 Patient receiving treatment (ie ward 

round, physio etc.) 

 Inappropriate meal delivered (ie 

incorrect texture / wrong order) 

 Patient dislikes 

 Poor appetite  

 Patient too ill / unwell 

 Patient asleep 

 Visitors present 

Tray taken before finished  

 Other_________________ 

Assistance received? 

 Yes  

 No 

 

If yes, by whom? 

 Nurse 

 Allied Health 

 Family / friend 

 Foodservice staff 

 Other: 

________________ 

 

Soup  None  ¼  ½  ¾  All 

Sandwich  None  ¼  ½  ¾  All 

Meat/protein  None  ¼  ½  ¾  All 

Potato/rice  None  ¼  ½  ¾  All 

Salad/veges  None  ¼  ½  ¾  All 

Bread/roll  None  ¼  ½  ¾  All 

Butter/marg  None  ¼  ½  ¾  All 

Juice/fruit  None  ¼  ½  ¾  All 

Dessert  None  ¼  ½  ¾  All 

Drinks  None  ¼  ½  ¾  All 

Supplement  None  ¼  ½  ¾  All 

Other  None  ¼   ½  ¾  All 

Afternoon Tea       Assist received? 

 Yes  

 No 

 

 

If yes, by whom? 

 Nurse 

 Allied Health 

 Family / friend 

 Foodservice staff 

 Other_________ 

Food_________ None  ¼   ½  ¾  All 

Drink_________ None  ¼   ½  ¾  All 

Supp__________ None  ¼   ½  ¾  All 

Other/comments:          

Dinner   NBM 

 No meal delivered (pt not NBM) 

 Patient off ward  

 Patient receiving treatment (ie ward 

round, physio etc.) 

 Inappropriate meal delivered (ie 

incorrect texture / wrong order) 

 Patient dislikes 

 Poor appetite  

 Patient too ill / unwell 

 Patient asleep 

 Visitors present 

Tray taken before finished  

 Other_________________ 

Assistance received? 

 Yes  

 No 

 

If yes, by whom? 

 Nurse 

 Allied Health 

 Family / friend 

 Foodservice staff 

 Other: 

________________ 

 

Soup  None  ¼  ½  ¾  All 

Sandwich  None  ¼  ½  ¾  All 

Meat/protein  None  ¼  ½  ¾  All 

Potato/rice  None  ¼  ½  ¾  All 

Salad/veges  None  ¼  ½  ¾  All 

Bread/roll  None  ¼  ½  ¾  All 

Butter/marg  None  ¼  ½  ¾  All 

Juice/fruit  None  ¼  ½  ¾  All 

Dessert  None  ¼  ½  ¾  All 

Drinks  None  ¼  ½  ¾  All 

Supplement  None  ¼  ½  ¾  All 

Other  None  ¼   ½  ¾  All 

Supper       Assist received? 

 Yes  

 No 

 

 

If yes, by whom? 

 Nurse 

 Allied Health 

 Family / friend 

 Foodservice staff 

 Other_________ 

Food__________ None  ¼   ½  ¾  All 

Drink_________ None  ¼   ½  ¾  All 

Supp__________ None  ¼   ½  ¾  All 

Other/comments:          
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81-93. Observed patient position every 30 minutes:  (Lying flat, with bed flat = 0°; sitting upright = 90°) 

Time 81. Supine 
(Degree ° 
of incline  ) 

82. R) 
Lateral 

83. L)  
Lateral 

84. 
Sitting 

85. 
Walking 

86.  
Pt absent 
from ward 

87-90. Change in position observed to occur:  Comments 

0700 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0730 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0800 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0830 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0900 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0930 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1000 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1030 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1100 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1130 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1200 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1230 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1300 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1330 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
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Time 81. Supine 
(Degree ° 
of incline  ) 

82. R) 
Lateral 

83. L)  
Lateral 

84. 
Sitting 

85. 
Walking 

86.  
Pt absent 
from ward 

87-90. Change in position observed to occur:  Comments 

1400 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1430 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1500 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1530 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1600 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1630 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1700 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1730 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1800 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1830 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1900 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

1930 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2000 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2030 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
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Time 81. Supine 
(Degree ° 
of incline  ) 

82. R) 
Lateral 

83. L)  
Lateral 

84. 
Sitting 

85. 
Walking 

86.  
Pt absent 
from ward 

87-90. Change in position observed to occur:  Comments 

2100 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2130 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2200 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2230 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2300 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2330 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

2400 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0030 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0100 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0130 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0200 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0230 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0300 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0330 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
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Time 81. Supine 
(Degree ° 
of incline  ) 

82. R) 
Lateral 

83. L)  
Lateral 

84. 
Sitting 

85. 
Walking 

86.  
Pt absent 
from ward 

87-90. Change in position observed to occur:  Comments 

0400 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0430 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0500 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0530 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0600 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0630 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0700 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0730 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0800 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

0830 1 

______° 
1 1 1 1 1 87 1 Independently        88 1 with assistance 

89 1 with equipment      90 1 not observed 
 
 

 

Comments: 

_____________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________
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FINAL CHART AUDIT form: Pressure Injuries (PI) 

 
 

1. Date: ______________________________ 
 

2. Site 1 GCH 2 RBWH 
 

3. Ward: 1 GCH 8A 2 GCH 3B 3 RBWH 8B Sth 4 RBWH 8B Nth    
 

4. Gender: 1 Female   2 Male    
 
5. Age (yrs): _____________  

 
6. Admitted from:     1 Home      2 Interhosp tsfer      3  Intrahosp tsfer      4Other______________   

 
7. Admission diagnosis _______________________________________________________ 

 
8. Length of stay (must be ≥3 days):________________________days 
 
9-14. Admission type (Tick all that apply): 

9.   1 Medical Patient 12. 1 Palliative Patient 

10. 1 Surgical Patient 13. 1 Spinal Patient 

11. 1 Rehabilitation Patient 14. 1 Bariatric (obese) patient 

 
15. During this current admission, has the patient had surgery?      0 No 1 Yes 
 
16. If YES, how many days post-operative?  

1 1 day post operative 4 4 days post operative 

2 2 day post operative 5 5 days post operative 

3 3 days post operative 6 ≥6 days post operative 

 
17. Co-morbidities documented:  0 No  1 Yes  99 N/A  
  
18-33. Current Co-morbidities (Tick all that apply): 

18. 1  Chronic Heart Failure 19. 1  Hypercholesterol 

20. 1  Ischaemic Heart Disease 21. 1  Stroke 

22. 1  Chronic Respiratory Disease/ COPD  23. 1 Diabetes Mellitus 

24. 1  Circulatory Disease 25. 1 Immuno-compromised 

26. 1 Hypertension 27. 1 Metastatic Carcinoma/Malignancy 

28. 1  Smoking 29. 1 Peripheral Vascular Disease 

30. 1  Chronic Renal Disease 31. 1 Impaired tissue oxygenation e.g. anaemia, smoking 

32. 1 Skin disease (e.g. eczema, dermatitis) 33. 1 Other, specify 

 
34-39. Observations on Admission to hospital/ward:  

 
34. BP__________          99Not measured           35. O2 saturation rate__________%          99Not measured
    
36.  BGL _________        99Not measured           37. Weight_____________ kg                    99Not measured
    
38. Height ________ cm    99Not measured 39. BMI _______________kg/m2               99 Not calculated  
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40-43. Pathology results: (Tick all that apply): 

40. 1 Serum triglycerides ________________mmol/L 99N/A  

41. 1 HDL cholesterol ___________________mmol/L 99N/A  

42. 1 Fasting blood glucose_______________mmol/L 99N/A  

43. 1 Serum albumin____________________g/L 99N/A  

 
44. Does the patient have two or more recorded Blood Pressure readings greater than 139/85 during 

this admission?                    0No    1Yes  
 
45. Documented history of PI in past 12 months: 0No    1Yes  
 

45.1 If YES, year of previous PI__________. How many PI’s documented_______________. 
 
46. PI assessment tool completed on admission:                 

 Waterlow, Braden Q or Ramstadius        0    No tool  
                                                                         1     Tool partially completed  
                                                                         2      Tool FULLY completed  

 
47. ONLY for FULLY COMPLETED TOOL: RESULTS of PI assessment tool on admission:  
       (Enter ONE score ONLY) 

1 Waterlow score___________________                         

2 Braden Q  score___________________      

3 Ramstadius             1     ‘not at risk’                     2      ‘at very high risk’ 

  
48. Follow-up PI assessment tool completed at:  

1 Change in patient’s condition 2 7 days post previous assessment  

3 Other___________                               4 Daily             99 N/A 
 
49. RESULTS of Follow up PI assessment       (Enter ONE score ONLY) 

1 Waterlow score                         

2 Braden Q  score      

3 Ramstadius                 1  ‘not at risk’                     2   ‘at very high risk’ 

99 N/A 

 
50.     Falls Risk Assessment Tool (FRAT) completed:      0    No tool  
                                                                                                    1      Tool partially completed  
                                                                                                    2      Tool FULLY completed  
 
51.    Falls Risk Assessment Tool (FRAT) SCORE___________________________(ONLY Completed FRAT) 
 
52.         Documented falls prior to admission? 0No  1Yes   Number: __________________ 
 
53.         Number of documented falls during admission:  _______________________ 
 
54.  Vascular assessment documented  0No        1 Yes   
 

55. Identified as ‘at risk’ of developing PIs:  0No         1 Yes       Complete section A 
      

57. Presence of documented PI on admission: 0No         1 Yes        Complete section A + B 

http://www.medicinenet.com/script/main/art.asp?articlekey=8880
http://www.medicinenet.com/script/main/art.asp?articlekey=320
http://www.medicinenet.com/script/main/art.asp?articlekey=3393
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58.         Has the pt been reviewed by a dietitian in the past 12 month?      0No        1 Yes 
National Inpatient Medication Chart (NIMC) audit:  
 
59.      Is the patient prescribed more than five (5) regular medications?   0No         1 Yes  
 
60-64.  Is the patient regularly prescribed: (tick all that apply) (regular prn medication can be included) 

60. 1 Steroids (PO or IV) 61. 1 Narcotics 

62. 1 Cytotoxics 63. 1 Sedatives 

64. 1 Anti-emetics   

 

Section A:  Prevention 

65-86. Nutrition   

65. Diet code (on HBCIS or Nursing care plan):__________________________________________ 

66. Malnutrition screening tool (MST) completed 0 No               1Yes   

67.1.  If YES, identify MST score (0-5) 0 0     1 1    2 2    3 3     4 4     55 

68. Referral to dietitian 0 No               1Yes   

69.  Reviewed by dietitian 0 No               1Yes         99 N/A 

70.  Enhanced foods / supplements prescribed 0 No               1Yes         99 N/A 

If yes, please specify: 

Type Dosage (mL) Frequency 

71.  1  High protein extras (eggs, cheese &  
               bisc, flav milk, custard, yoghurt etc) 

                                  units  

72. 1  Sustagen    

73. 1  Fortisip   

74. 1  Enlive   

75. 1  Novasource   

76. 1  Resource    

77. 1  Nasogastric / PEG feeds Feed name:                                    mL/hr                      hrs/day 

78. 1Total Parenteral Nutrition Feed name:                                    mL/hr                      hrs/day 

79. 1  Other (specify)   
 

80.  Fluid restriction prescribed 0 No               1Yes  

81. If YES, what is the prescribed fluid restriction?                              mls 

82.  Fluid Balance chart monitoring evident 0 No               1Yes  

83.  Food chart monitoring evident 0 No               1Yes  

84.  Daily weight monitoring prescribed 0 No               1Yes  

85.  Weekly/regular weigh completed for pt with extended LOS 0 No               1Yes       99N/A 

 
87-99. Documentation (Regular documentation of the following): 

86.   Risk assessment status 0No        1Yes        99NA    

87.   Identified risk factors 0No        1Yes        99NA   

88.   Management plan 0No        1Yes        99NA   

89.   Daily skin evaluation  0Never              1Sometimes       2Frequently          3Always          

90.   Turning schedule documented  0No        1Yes        99NA   

91.   Support surface upgrade ordered (e.g. Nimbus) 0No        1Yes        99NA   

Referrals  (Tick all that apply)  Documented plan insitu 

92. 1  Physiotherapist 
93. 1  Occupational Therapist 
94. 1  Dietitian 

0No        1Yes 

0No        1Yes 

0No        1Yes 
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95. 1  Skin integrity Nursing service 
96. 1  Wound team 
97. 1 Pain team 
98. 1 Other , please specify _________________________ 
99. Patient / carer education documented in chart directly related 
to PI (e.g. mobility, continence, nutrition) 

0No        1Yes 

0No        1Yes 

0No        1Yes 

0No        1Yes 

0No        1Yes        99NA   

 
 

Section B:  Treatment 

     
 PI Category (Tick stage that applies on the table below):   

Stage I Observable pressure-related alteration(s) of intact skin whose indicators as compared 
to the adjacent or opposite area on the body may include changes in one or more of 
the following: skin temperature (warmth or coolness), tissue consistency (firm or boggy 
feel) and/or sensation (pain, itching). Defined area of persistent redness in lightly 
pigmented skin or persistent red/blue or purple hues in darker skin. 

Stage II Partial thickness skin loss involving epidermis and/or dermis. The ulcer is superficial and 
presents clinically as an abrasion, blister, or shallow crater. 

Stage III Full thickness skin loss involving damage or necrosis of subcutaneous tissue that may 
extend down to, but not through, underlying fascia. The ulcer presents clinically as a 
deep crater with or without undermining of adjacent tissue. 

Stage IV Full thickness skin loss with extensive destruction, tissue necrosis or damage to muscle, 
bone, or supporting structures (for example, tendon or joint capsule). Undermining and 
sinus tracts may also be associated with Stage 4 pressure ulcers   (NPUAP, 2009) 

        
100. Evidence of PI: stage, location:  (Tick stage and sites that apply): 

PI Stage Site R/L Present on adm 

1 1 1    2 2 

 

3 3    4 4 

PI stage not 
documented   5 

Occiput   1           Ear  2           Nose  3               Mouth   4  

Shoulder 5     Elbow   6   Fingers  7                 Spine    8    

Coccyx    9   Buttock  10                       Ischial Tuberosities      11    
Knee        12     Ankle  13        Heel 14        Trochanter 15           

Toe          16    Site not identified      17    

R    1           
L     2 

No 0         
 
Yes 1 

2 1 1    2 2 

 

3 3    4 4 

PI Stage not 
documented 5 

Occiput   1           Ear  2           Nose  3               Mouth   4  

Shoulder 5     Elbow   6   Fingers  7                 Spine    8    

Coccyx    9   Buttock  10                       Ischial Tuberosities      11    
Knee        12     Ankle  13        Heel 14        Trochanter 15           

Toe          16    Site not identified      17    

R    1           
L     2 

No 0         
 
Yes 1 

3 1 1    2 2 

 

3 3    4 4 

PI Stage not 
documented  5 

Occiput   1           Ear  2           Nose  3               Mouth   4  

Shoulder 5     Elbow   6   Fingers  7                 Spine    8    

Coccyx    9   Buttock  10                       Ischial Tuberosities      11    
Knee        12     Ankle  13        Heel 14        Trochanter 15           

Toe          16    Site not identified      17    

R    1           
L     2 

No 0         
 
Yes 1 

4 1 1    2 2 

 

3 3    4 4 

PI Stage not 
documented  5 

Occiput   1           Ear  2           Nose  3               Mouth   4  

Shoulder 5     Elbow   6   Fingers  7                 Spine    8    

Coccyx    9   Buttock  10                       Ischial Tuberosities      11    
Knee        12     Ankle  13        Heel 14        Trochanter 15           

Toe          16    Site not identified      17    

R    1           
L     2 

No 0         
 
Yes 1 

5 1 1    2 2 

 

3 3    4 4 

PI Stage not 
documented  5 

Occiput   1           Ear  2           Nose  3               Mouth   4  

Shoulder 5     Elbow   6   Fingers  7                 Spine    8    

Coccyx    9   Buttock  10                       Ischial Tuberosities      11    
Knee        12     Ankle  13        Heel 14        Trochanter 15           

Toe          16    Site not identified      17    

R    1           
L     2 

No 0         
 
Yes 1 
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PI Stage Site R/L Present on adm 

6 1 1    2 2 

 

3 3    4 4 

PI Stage not 
documented 5 

Occiput   1           Ear  2           Nose  3               Mouth   4  

Shoulder 5     Elbow   6   Fingers  7                 Spine    8    

Coccyx    9   Buttock  10                       Ischial Tuberosities      11    
Knee        12     Ankle  13        Heel 14        Trochanter 15           

Toe          16    Site not identified      17    

R    1           
L     2 

No 0         
 
Yes 1 

101.    PI Size: (from table above) 

PI Width (cm) Length (cm) Depth (cm) Condition of wound bed Exudate 

1 1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

Well Perfused 1 
Moderately perfused 2 

Poorly perfused 3  
Not documented 4 

Nil 1        Serous 2  

Haemoserous 3 
Heamapurulent 4      

Eschar 5    Not documented 6 

2 1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

Well Perfused 1 
Moderately perfused 2 

Poorly perfused 3  
Not documented 4 

Nil 1        Serous 2  

Haemoserous 3 
Heamapurulent 4      

Eschar 5    Not documented 6 

3 1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

Well Perfused 1 
Moderately perfused 2 

Poorly perfused 3  
Not documented 4 

Nil 1        Serous 2  

Haemoserous 3 
Heamapurulent 4      

Eschar 5    Not documented 6 

4 1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

Well Perfused 1 
Moderately perfused 2 

Poorly perfused 3  
Not documented 4 

Nil 1        Serous 2  

Haemoserous 3 
Heamapurulent 4      

Eschar 5    Not documented 6 

5 1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

Well Perfused 1 
Moderately perfused 2 

Poorly perfused 3  
Not documented 4 

Nil 1        Serous 2  

Haemoserous 3 
Heamapurulent 4      

Eschar 5    Not documented 6 

6 1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

1 
______cm 

2 Not 
documented 

Well Perfused 1 
Moderately perfused 2 

Poorly perfused 3  
Not documented 4 

Nil 1        Serous 2  

Haemoserous 3 
Heamapurulent 4      

Eschar 5    Not documented 6 

 
102-105. Impediments to healing:   (Tick all that apply) 

102. 1 Impaired perfusion 103. 1 Impaired sensation 

104. 1 Systemic Infection 105. 1 Local infection 

   
106.   Vascular assessment for extremity ulcers documented: 0 No  1 Yes  99 N/A  
  
Pressure Injury Pain: documented evidence of:  

Assessment    (documented evidence)                                                                                        Comments:                                                                                                                   

107.   Assessment undertaken No   0  Yes  1    NA   99  

108.   Use of validated scale No   0  Yes  1    NA   99  

109.   Specify pain scale used:  

110.   Documentation of body language/non-verbal No   0  Yes  1    NA   99  

Prevention: documented evidence 

111.   Use of transfer aids when repositioning No   0  Yes  1    NA   99  

112.   Positioning of patient off PI when possible No   0  Yes  1    NA   99  

113.   Avoidance of postures that increase pressure No   0  Yes  1    NA   99  

Management: documented evidence                                                                                             Comments 

114.   Care co-ordinated with pain medication 
administration 

No   0  Yes  1      NA  99  

115.   Regular analgesia prescribed No   0  Yes  1     NA   99  
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116.   Additional pain therapies employed (e.g. 
music, meditation, conversations, 
distraction):_____________ 

No   0  Yes  1      NA  99  

117.   Use of dressings least likely to cause pain No   0  Yes  1      NA  99  

Chronic pain: documented evidence 

118.   Referral to Pain/Wound Clinic Resources No   0 Yes  1       NA  99  

119.   Effective analgesiaprescribed No   0 Yes  1       NA  99  

Education re pain management: documented evidence 

120.   Patient/relative education re-causes, 
assessment and management 

No   0 Yes  1    NA   99  

 

PI Wound Management   

121.   Wound management regime documented:  0 No  1 Yes  99 N/A 

122.   Frequency of dressing change:     1 Daily     2 BD     3 TDS      4 QID     5 PRN  

                                                                       5 Other ____________________          

123-133.   Dressing type (Tick all that apply):          

123. 1 Melonin 124. 1 Transparent  

125. 1 Hydrogel 126. 1 Alginate 

127. 1 Foam 128. 1 Vacuum 

129. 1 Gauze 130. 1 Silicon 

131. 1 Collagen Matrix 132. 1 Composite 

133. 1 Other  (specify) .......................................  

 
134-137.   Cleansing solution used (Tick all that apply):         

134. 1 Normal Saline 136. 1 Antimicrobial 

135. 1 H2O 137. 1Other  (specify) ....................................... 

 

138.   Use of wound irrigation (PI) documented:   0 No  1 Yes  

139.   Medical debridement (dressing):   0 No  1 Yes   

140.   Surgical debridement:                        0 No  1 Yes  

Pressure Injury Infection:   (Tick all that apply):                

141. Wound exudate 0 No               1Yes 

142.   Presence of wound infection 0 No               1Yes  

143. Wound odour 0 No               1Yes  

144. Positive Culture 0 No               1Yes  

145.  Management plan in place 0 No               1Yes  

146.  Notification of medical team.  0 No               1Yes  

147. Universal precautions.  0 No               1Yes  

148. Antibiotic therapy: IV 0 No               1Yes  

149. Antibiotic therapy: Oral 0 No               1Yes  

150. Additional Topical treatments  0 No               1Yes  

151. Topical antimicrobial silver 0 No               1Yes  

152.  Honey 0 No               1Yes  

153. Topical antiseptics 0 No               1Yes  

154. Other (specify)  0 No               1Yes  
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155.   Additional therapy to stimulate healing documented:    0 No  1 Yes  
157-164.   Additional Therapies (Tick all that apply) 

157 1Oxygen  158 1Infra-red 

159 1 UV 160 1 Acoustic 

161 1 Electrical   162 1 Laser 

163 1 NPWT/TNP 164 1 Hydrotherapy 
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Semi-structured interview questions 

1. Date:__________________________ 

 

2. Site GCH 1   RBWH  2    

 

3. Ward:    GCH 8A  1   GCH 3B 2       RBWH 8B Sth 3      RBWH 8B Nth 4    

 

4. Patient code: ____________________(from Observational data collection form) 

 

5. Gender:   Female 1   Male 2    

 

6. Age (years): ___________________  

 

Preamble: Thank you for agreeing to be part of this study. I would like to ask you some questions about 

your thoughts and perceptions in relation to the care of your skin, and the prevention of skin break down.  

1. What do you believe is your current role in 

preventing your skin from breaking down? 
 

 

2. As a patient in this ward, can you tell me to 

what extent you feel involved in your 

physical care? (Ref: Flach McCoy, Vaughn, 

Ward, BootsMiller & Doebbeling, 2004) 

 

3. Do the staff assist you to reposition yourself? 

If so, how do you feel about being woken 

during periods of sleep (day/night) to be 

repositioned? 

 

4. What types of things prevent you from 

carrying out the skin breakdown preventative 

strategies the nurses put in place? (Ref: Flach 

McCoy, Vaughn, Ward, BootsMiller & 

Doebbeling, 2004) 

 

5. Can you tell me some of the reasons why 

you did not finish your meal or between 

meal snacks?  

(for patients who consumed ≤½ any meal or 

snack) 

 

6. What are your thoughts about the role 

nutrition or food plays in the prevention of 

pressure injuries? 

 

7. (If positive / strong response to Q6)  

Where did you hear / receive this 

information? 

 

8. Would you be interested in learning more 

from a dietitian about nutrition for 

maintaining/improving your health whilst in 

hospital? 

 

 



Appendix 14: Queensland Health ethical approval (Study 2) 

259 

 

 

 

 



Appendix 14: Queensland Health ethical approval (Study 2) 

260 

 

 

 

 



Appendix 14: Queensland Health ethical approval (Study 2) 

261 

 

 

 

 

 



Appendix 14: Queensland Health ethical approval (Study 2) 

262 

 

 

 



Appendix 15: Griffith University ethical approval (Study 2) 

263 

 

 

         GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 

 

                                                              24-Jul-2013 

 

 

Dear Ms Roberts 

 

I write further to the additional information provided in relation to the 

conditional approval granted to your application for ethical clearance for 

your project "PR: A pilot nutritional intervention for pressure injury 

prevention: patients’ participation in nutritional care" (GU Ref No: 

PBH/40/13/HREC). 

 

This is to confirm receipt of the remaining required information, 

assurances or amendments to this protocol. 

 

 

 

Consequently, I reconfirm my earlier advice that you are authorised to  

immediately commence this research on this basis. 

 

The standard conditions of approval attached to our previous 

correspondence about this protocol continue to apply. 

 

Regards 

 

 

 

Dr Kristie Westerlaken 

Policy Officer 

Office for Research 

Bray Centre, Nathan Campus 

Griffith University 

ph: +61 (0)7 373 58043 

fax: +61 (07) 373 57994 

email: k.westerlaken@griffith.edu.au 

web:  

 

Cc:  

 

Researchers are reminded that the Griffith University Code for the 

Responsible Conduct of Research provides guidance to researchers in areas 

such as conflict of interest, authorship, storage of data, & the training 

of research students. 

You can find further information, resources and a link to the University's 

Code by visiting 

http://policies.griffith.edu.au/pdf/Code%20for%20the%20Responsible%20Condu

ct%20of%20Research.pdf 

PRIVILEGED,  PRIVATE AND CONFIDENTIAL 

This email and any files transmitted with it are intended solely for the 

use of the addressee(s) and may contain information which is confidential 

or privileged. If you receive this email and you are not the addressee(s) 

[or responsible for delivery of the email to the addressee(s)], please 

disregard the contents of the email, delete the email and notify the 

author immediately.
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Plain Language Statement: Patient Information Sheet 

November 2013 to March 2014  

Dear Participant 
 

We are conducting a pilot study testing the feasibility of an intervention for hospital patients who are at 

risk of pressure ulcers and malnutrition. You may be at risk of these conditions due to restricted mobility, 

reduced appetite, or recent weight loss. The intervention we are testing involves patient participation in 

their nutritional care whilst in hospital, in order to improve their nutritional intake. This in turn may 

decrease the risk of malnutrition and pressure ulcers during hospital admission. This study will not 

directly tell us if the intervention is effective, however it will provide information on whether it is 

feasible and accepted in the hospital setting. Once this is established, the intervention can be run on a 

larger scale. 

If you agree to participate, you will be randomly placed (i.e. by the flipping of a coin) into either a control 

group or an intervention group. You will not know which group you are in until after you have signed the 

consent form, and you will not be able to choose which group you are placed into. The table below 

outlines what will be involved in each group. Regardless of which group you are in, you will be 

monitored for a total of three days. 

Group What do I need to do? Information collected  

Control 

group 

Nothing apart from your usual activities The information collected 

will be the same for both 

groups: 

 

 Demographics (age, 

gender) 

 Medical information 

(diagnosis) 

 Nutritional 

information (weight, 

height, symptoms, 

food intake) 

Intervention 

group 

 Participation in a brief education session 

(provided by the researcher) around nutrition 

for prevention of pressure ulcers. 

 Keep a food diary (i.e. record everything you 

eat and drink) for three days. 

 Discuss and set nutritional goals (i.e. ways to 

meet your nutritional requirements) with the 

researcher, who is also a dietitian, for the three 

days of the study. 

 You may be asked to participate in a brief 

interview (approximately 15 minutes) to 

explain your thoughts on the intervention, to 

help us improve it. Overall there is around a 

one in six chance you will be interviewed.  

  

 

A pilot nutritional intervention for pressure injury prevention: 

patients’ participation in nutritional care 
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Results of this project will be used for the researcher’s PhD thesis, and may be published in Australian 

and international academic journals, and/or presented at conferences and seminars. The project findings 

will also be reported back to the Queensland Health and Griffith University ethics committees, as well as 

the executive committee of this organisation. 

We can be contacted if you have any queries about the study, and you have the right to withdraw your 

participation from this study at any time. We would like to take this opportunity to thank you for your 

time and support for this study. 

In the event that you have any further queries in relation to any aspect of this study or any other matter 

related to the study or should you wish to speak to someone during the conduct of the study, please 

contact Gold Coast Hospital and Health Service Human Research Ethics Committee, C/O Gold Coast 

Hospital. Phone (07) 5687 3879, Email: GCHEthics@health.qld.gov.au. You may also contact Gold 

Coast Hospital and Health Service Patient Liaison Service: Phone (07) 5687 2048, Email: 

gcpls@health.qld.gov.au 

The conduct of this research involves the collection, access and/or use of your identified personal 

information. The information collected is confidential and will not be disclosed to third parties without 

your consent, except to meet government, legal or other regulatory authority requirements.  A de-

identified copy of this data may be used for other research purposes. However, your anonymity will at all 

times be safeguarded.  For further information consult the University’s Privacy Plan at:  

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan or telephone 

(07) 3735 5585. 

This study has also been approved by the Griffith University Human Research Ethics Committee. Griffith 

University conducts research in accordance with the National Statement on Ethical Conduct in Human 

Research.  In the event that you have any complaint about the way you have been treated during the 

study, or a query that the investigators have not been able to satisfy, you may contact the Manager, Mr 

Rick Williams, Research Ethics and Integrity, Bray Centre (N54) 0.15, Office for Research, Nathan 

campus, Griffith University, QLD 4111. Phone (07) 3735 4375. Email: rick.williams@griffith.edu.au 

Any complaint made will be treated in confidence, investigated fully and the participant informed of the 

outcome.  

Professor Wendy Chaboyer – Director, National Centre of Research Excellence in Nursing (NCREN), 

Griffith University, Gold Coast campus, Parkland Drive, Southport Qld, 4222. Ph: 5552 8518 Email: 

w.chaboyer@griffith.edu.au 

Associate Professor Ben Desbrow – School of Public Health, Griffith University, Gold Coast campus, 

Parkland Drive, Southport Qld, 4222. Ph: 5678 9110  Email: b.desbrow@griffith.edu.au  

Shelley Roberts – PhD student, Griffith University, School of Public Health, Gold Coast Campus, 

Parkland Drive, Southport, Qld 4222. Ph: 5678 0154 Email: s.roberts@griffith.edu.au 

mailto:GCHEthics@health.qld.gov.au
mailto:gcpls@health.qld.gov.au
http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan
mailto:rick.williams@griffith.edu.au
mailto:w.chaboyer@griffith.edu.au
mailto:b.desbrow@griffith.edu.au
mailto:s.roberts@griffith.edu.au
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 GOLD COAST HOSPITAL AND HEALTH SERVICE & GRIFFITH UNIVERSITY 

CONSENT FORM FOR RESEARCH STUDIES 

 

Project Title A pilot nutritional intervention for pressure injury prevention: patients’ 

participation in nutritional care 

 

Principal Investigators 

Professor Wendy Chaboyer RN, MN (Research), PhD 

Associate Professor Ben Desbrow BSc, GradDipSc (Nutr&Diet), 

GradDipSc (HMS), MHSc (Human Nut), PhD  

Ms Shelley Roberts BHSc (Nutrition), MNutr&Diet 

Address Griffith University 

National Centre of Research Excellence in Nursing (NCREN) 

Gold Coast campus, Parklands Drive, Southport QLD 4222 

Phone Number (07) 5678 0154 

1. You are invited to participate in the research project titled ‘A pilot nutritional intervention for pressure 

injury prevention: patients’ participation in nutritional care’. This research project will form part of a 

PhD thesis being undertaken by Ms Shelley Roberts who is a student within the School of Public Health 

at Griffith University. 

2. Background to the study: The aim of this study is to test the feasibility of a nutritional intervention, 

targeting patient participation in nutritional care. The intervention aims to improve the nutritional 

intakes of patients in order to reduce the risk of developing a pressure ulcer or malnutrition during 

hospital admission. Whilst this pilot study will be too small to determine whether the intervention is 
effective, it will give an indication if it is feasible and acceptable to implement in the hospital setting.   

If you agree to participate in the study, you will be randomly allocated to a control group or intervention 

group (i.e. by the flipping of a coin). Both groups will be monitored for three days, and information such 

as demographics (age, gender), medical history (including diagnosis), and nutritional information 

(height, weight, symptoms and food intake) will be collected. If you are in the control group, you will 

not have to do anything apart from your usual activities in hospital. If you are in the intervention group, 

you will (a) receive brief education around nutrition for prevention of pressure ulcers; (b) be asked to 

keep a food diary (i.e. record everything you eat and drink) for three days; and (c) be involved in 

nutritional goal setting with the researcher (who is also a dietitian) for the three study days. You may 

also be asked to participate in a brief interview (approximately 15 minutes) after the three study days to 

explain your thoughts on the intervention. Overall there is around a one in six chance you will be chosen 

to participate in an interview. 

3. Data management: The data gathered (as outlined above) will help us to determine whether the proposed 

intervention is feasible and accepted in the hospital setting. If the results are positive, a larger scale 

intervention may be carried out to determine if the intervention is effective in improving the intakes of 
hospital patients. 



Appendix 17: Participant consent form (Study 2) 

267 

 

 

The information we will collect from you will remain confidential.  There will be no identifying 

material on the any of the data collection tools.  During the data collection and data entry periods all 

data will be stored in a locked filing cabinet, in a locked office, within a locked building in the School of 

Public Health, Griffith University. Data entered into computer files will be stored in secure computers 

and password protected. At the completion of the required information storage period, all information 

will be destroyed. During the study, nutritional information collected (i.e. food intake, weight and 

height, etc.) may be shared with your Queensland Health dietitian during your hospital admission to 

assist them with your nutritional assessment and care. The research team has determined there are 

minimal risks associated with this project. Your privacy and wishes are paramount and you are able to 

withdraw your consent at any time. 

4. I acknowledge that I have read the above statement that explains the purpose, the method of data 

collection and the possible risks of the investigation, and the statement has been explained to me to my 

satisfaction. Before signing this document I have been given the opportunity to ask questions relating to 

any possible physical and psychological harm I might suffer as a result of my participation, and I have 

received satisfactory answers. I have also been informed that I may not receive any benefits from 

participating in this study. 

5. I acknowledge I have been provided with a written Patient Information Sheet outlining the purpose, 

risks, benefits and anticipated outcomes of this study. 

6. My decision whether or not to participate will not prejudice my future relations with the Gold Coast 

District Health Service. If I decide to participate, I am free to withdraw my consent and to discontinue 

participation at any time without prejudice.  

7. Participant: I agree that research data gathered from the results of this study may be published provided 

my name is not used. 

...................... ........................................................................ 

Date Signature of participant  

8. Principal investigator: I have fully explained to the participant  ........................................................ 

the nature and purpose of the study and the procedures to be employed as described above and such 

risks as are involved in their performance, and I have provided the participant with a copy of a 
written Participant Information Sheet. 

……………… ………………………………………………….. 

Date Signature of principal investigator 

……………… …………………………………………………… 

Date Signature of witness 

9. In the event that you have any further queries in relation to any aspect of this study or any other matter 

related to the study or should you wish to speak to someone during the conduct of the study, please 

contact Gold Coast Hospital and Health Service Human Research Ethics Committee, C/O Gold Coast 

Hospital. Phone (07) 5687 3879, Email: GCHEthics@health.qld.gov.au or Patient Liaison Service, 

phone (07) 5687 2048, Email: gcpls@health.qld.gov.au 

10. This study has also been approved by the Griffith University Human Research Ethics Committee.  In the 

event that you have any complaint about the way you have been treated during the study, or a query that 

the investigators have not been able to satisfy, you may contact the Manager, Mr Rick Williams, 

Research Ethics and Integrity, Bray Centre (N54) 0.15, Office for Research, Nathan campus, Griffith 
University, QLD 4111. Phone (07) 3735 4375. Email: rick.williams@griffith.edu.au

mailto:GCHEthics@health.qld.gov.au
mailto:gcpls@health.qld.gov.au
mailto:rick.williams@griffith.edu.au
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Pilot nutritional intervention for pressure injury prevention – data collection form 

Clinical data 

Age:  Gender:  

Admitted (date):  To (ward):  

Study ward:  
Admitted to study ward 

on (date): 
 

Diagnosis: 

Comorbidities: 

Waterlow completed:               No                             Yes                             Partially completed 

Waterlow score:  

Mobility:                                                                               

 

Nutritional data 

Weight:  Height:  

BMI:  Weight history:  

Serum albumin:  Diet code:  

MST completed:                        No                                Yes                           Partially completed  

MST score:  SGA score:  

S/B dietitian:  No               Yes On supplements:         No                    Yes 

Dietitian referral completed:                        No                    Yes                       N/A 

Feed asst required (doc):       No                Yes Feed asst received (obs):         No                    Yes 

Nutrition impacting symptoms: 
 

67. 1  Nausea  
70. 1  Vomiting 
73. 1  Constipation 
76. 1  Diahorrea 

68. 1  Chewing problems (eg poor dentition) 
71. 1  Swallowing problems (eg. dysphagia) 
74. 1  Mouth ulcers 
77. 1 Other:   ___________ 

69. 1   Taste / smell changes 
72. 1   Unable to feed self 
75. 1    Poor appetite  

EER: 

EPR: 

Clinical guidelines used: 

 

Patient code: ____________________  Date: _____________________ 
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Feasibility data    

Received intervention within 24 hours of 
randomisation? 

         No                    Yes                N/A (CG) 

If no, reason:    

Did patient remain in intervention group for entire 
study period (3 days)? 

         No                    Yes                N/A (CG) 

If no, reason:    

Was patient transferred from study ward?           No                    Yes 
If yes: Date: Time: To (ward): 

EER: _____________________________________________________________________ 

EPR:  _____________________________________________________________________ 

 

Day 1  

EEI: ____________________  % EER met: ____________________  

Sufficient (≥75%):      Yes   No 

EPI: ____________________  % EPR met: ____________________  

Sufficient (≥75%):      Yes   No 

Plan: ________________________________________________________________ 

 

Day 2 EEI: ____________________  % EER met: ___________________ 

Sufficient (≥75%):      Yes   No 

EPI: ____________________  % EPR met: ____________________  

Sufficient (≥75%):      Yes   No 

Plan: ________________________________________________________________ 

 

Day 3   

EEI: ____________________  % EER met: ____________________  

Sufficient (≥75%):      Yes   No 

EPI: ____________________  % EPR met: ____________________  

Sufficient (≥75%):      Yes   No 

Plan: ________________________________________________________________ 

Patient code:____________________  Date: _____________________ 
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A pilot nutritional intervention for pressure injury prevention 

Patient interview guide 

 

1. What did you think of this intervention? 

a. What do you think are the positives (or advantages) of this intervention? 

b. What do you think are the negatives (or disadvantages) for this intervention? 

2. Do you remember discussing the role of nutrition for PIP? What were the main messages 

you got from this? 

3. How easy was the educational brochure to read and understand? Did this change your 

perspective of nutrition for PIP? 

4. How easy was the food record to complete? Did this significantly interrupt your daily 

activities or cause additional stress?  

5. To what extent would you be willing to participate in your nutritional care in future 

hospital admissions? Prompt: Can you explain this further? 

6. Do you think the goal setting impacted on how you ate / was it motivating to eat more? 

7. Do you think this intervention changed what you ate in hospital? If so, how? 

 


