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Abstract 
 

Background: Hospital patients worldwide often do not eat all of their meals, resulting in 

suboptimal food intakes. These patients are more likely to experience numerous undesirable 

health outcomes as a consequence of not meeting their nutritional requirements. 

 

Aim: To investigate the barriers to surgical patients’ oral intake in an acute hospital setting in 

New Zealand (NZ). 

 

Objectives: To conduct a pilot study to test the usability of the validated Patient Mealtime and 

Nutrition Care Survey (PMNCS) in a NZ setting, and to adapt the PMNCS to include the most 

relevant barriers to oral intake in NZ. Further, to conduct a feasibility study to test the 

effectiveness of the NZ-PMNCS independently, and paired with patient meal observations to 

confirm the effectiveness of the tool. 

 

Methods/Design: A single-centre cross-sectional study conducted at North Shore Hospital, NZ. 

A sample of 100 surgical in-patients participated in the pilot study and 65 patients in the 

feasibility study. 

 

Results: The most frequently reported barriers were food brought into the hospital by visitors 

(81.5%) and a loss of appetite (70.8%). Six barrier domains were explored revealing significant 

findings for: younger (<65 years) compared to older (65 years) age associated with more 

hunger domain barriers (1.47  0.81 versus 0.90  0.67, P=0.003); longer (>5 days) versus 

shorter (5 days) length of stay associated with more food quality domain barriers (1.20  1.26 

versus 0.40  0.81, P=0.003). Comparing the NZ-PMNCS and meal observation results showed 

that patients consuming ½ of their meals more frequently reported inability to make 

informed menu choices (50.0%)(P=0.027) and that consumption of their prescribed nutritional 

supplements affected their food intake negatively (50%)(P=0.001).  

 

Conclusion: Compared to earlier studies using previous versions of the PMNCS, the NZ-PMNCS 

captured similar results in the NZ hospital setting. Key issues identified include a younger age 

being associated with experiencing more hunger domain barriers, and patients consuming less 

food experienced difficulty choosing menu options and found prescribed nutritional 

supplements interfered with their food intake. The NZ-PMNCS was practical to use and feasible 

in identifying barriers to food intake. These findings could contribute to changing practices to 

improve hospital food intake. 
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Chapter 1. Introduction 
 

1.1 Background 

Nutrition plays an important role in the health and wellbeing of all individuals. The food and 

drink we consume on an everyday basis provides us with the nutrients we need to survive. It is 

important we meet our requirements to ensure optimal health in the contexts of physiological, 

social, environmental and spiritual wellbeing (Rozin, Fischler, Imada, Sarubin, & Wrzesniewski, 

1999). Within the acute hospital setting, nutrition plays a crucial role in promoting recovery 

and preventing undesirable health outcomes for patients (Dupertuis et al., 2003; Naber et al., 

1997). The majority of patients in hospital are able to eat and drink a variety of foods and fluids 

orally, these patients will be the focus of this thesis.  

 

Although the benefits for adequate nutrition are known, it has been observed that many 

patients around the world do not eat the meals they have been provided with while in hospital; 

these patients are predicted to have a suboptimal intake (Agarwal et al., 2012; Barton, Beigg, 

Macdonald, & Allison, 2000; Dupertuis et al., 2003; Kondrup et al., 2002). This is concerning as 

they are unlikely to be meeting their nutritional requirements based on the amount of hospital 

food they are consuming, which is associated with many undesirable health outcomes (Almdal, 

Viggers, Beck, & Jensen, 2003; Barton et al., 2000; Dupertuis et al., 2003; Kondrup et al., 2002). 

These issues are compounded by the fact that energy and protein requirements for patients 

often increase while in hospital (Dietitians New Zealand Inc, 2016). A study conducted across 

Australia and New Zealand (NZ) highlighted that 23% of patients only consumed 25% of the 

offered hospital food (Agarwal et al., 2013). Many international studies have reported similar 

findings, in the United Kingdom (UK) patients met less than 80% of their recommended energy 

and protein needs, and in Switzerland 70% of patients did not consume enough to meet their 

recommended nutritional requirements (Barton et al., 2000; Dupertuis et al., 2003).  

 

While in hospital, patients who have a sustained suboptimal intake are likely to experience 

weight loss during their admission (Löser, 2010). A review article by Löser (2010) found that 

clinical studies reported 30% to >80% of inpatients lose a substantial amount of weight during 

their hospital stay. Weight loss varied between studies, as it depended on the hospital specialty 

and the type of patient population that was being investigated. Significant weight loss 

correlates to an increased risk of becoming malnourished while in hospital (Agarwal et al., 

2013). Hospitals across NZ commonly use the National Institute for Clinical Excellence (NICE) 

guidelines to diagnose malnutrition. To be diagnosed patients must have a Body Mass Index 

(BMI) <18.5 kg/m2, or unintentional weight loss >10% within the last 3-6 months, or BMI <20 

kg/m2 and unintentional weight loss >5% within the last 3-6 months (National Institute for 

Clinical Excellence, 2006). In Australia and NZ, it was found that 28% of patients were found to 

be malnourished on admission and 32% of hospital in-patients were malnourished, calculated 

through the use of the Malnutrition Screening Tool (MST) followed by the Subjective Global 
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Assessment (SGA) (Agarwal et al., 2013). Not only is the prevalence of malnutrition high on 

admission, the prevalence increases within hospitals, highlighting patients are nutritionally 

deteriorating within our health care system (Agarwal et al., 2013). As shown in Figure 1.1, a 

compromised nutritional status directly impacts a patient’s underlying disease and can also 

impact the complications a patient may experience (Naber et al., 1997).  

 

 

 

 

 

 

 

 

 

Figure 1.1: Mutual relations between nutritional status, underlying disease, and complications 
during the course of the disease (Naber et al., 1997).  

Reprinted from Prevalence of malnutrition in nonsurgical hospitalized patients and its association with 
disease complications, by Naber et al., 1997, The American Journal of Clinical Nutrition, 66(5), 1232-1239. 
Copyright 1997 by American Society for Clinical Nutrition. Reprinted with permission. 

  
There are many consequences for patients who are undernourished, which are highlighted in 

Table 1.1. Patients who have a sustained suboptimal intake, leading to undernutrition or 

malnutrition, can experience an increased number of complications during their admission 

(Löser, 2010; Robinson, Goldstein, & Levine, 1987). The length of hospital stay and readmission 

rate can both increase for patients who have a deteriorated nutritional state (Löser, 2010; 

Sullivan, Sun, & Walls, 1999). Other correlations to undernutrition include increased morbidity, 

decreased quality of life and increased mortality (Löser, 2010). These health outcomes place 

additional stresses on patients, their families, health care workers and hospital resources. 

Patients who are not eating their meals contribute to the amount of hospital food wasted, 

which can also lead to many environmental and social implications (Goonan, Mirosa, & Spence, 

2014; Sonnino & McWilliam, 2011). 

 

Research studies report the clinical consequences of poor nutrition from a variety of patient 

wards and hospital specialties. Results reported exclusively from surgical patients reflect the 

same themes as the wider hospital population. Many surgical patients also have a suboptimal 

intake during their admission, which can lead to weight loss (Agarwal et al., 2013; Bruun, 

Bosaeus, Bergstad, & Nygaard, 1999). In NZ, 52% of surgical patients in the acute setting were 

considered malnourished or at risk of malnutrition on admission (Kahokehr et al., 2010). The 

consequences of poor nutrition for surgical patients also includes an increased length of stay, 
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more frequent readmissions, decreased quality of life and increased morbidity and mortality 

(Bruun et al., 1999). Poor nutrition and malnutrition in surgical patients can additionally lead 

to a decrease in muscle function, respiratory function and immune function (Bruun et al., 

1999). Surgical patients that are malnourished or have suboptimal preoperative food intake 

also have an impaired wound healing response (Bruun et al., 1999; Haydock & Hill, 1986; 

Windsor, Knight, & Hill, 1988). 
 

Table 1.1: Clinical consequences of progressive under-/ malnutrition demonstrated in scientific 
studies (Löser, 2010).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Note: Reprinted from Malnutrition in hospital: The clinical and economic implications, by C. Löser, 2010, Deutsches 
Arzteblatt International, 107(51-52), 911-917. Copyright 2010 by Deutsches Arzteblatt International. Reprinted 
with permission. 

 

Surgical patients are of particular interest as they not only have an increased risk of 

complications due to a suboptimal intake, they often have a unique nutritional journey while 

in hospital. After surgical procedures, it is common for patients to receive a postoperative diet 

to aid faster recovery and prevent complications (Ljungqvist, Scott, & Fearon, 2017). 

Postoperative diets vary, but often include a variety of diet codes such as clear oral fluids, 

smooth puree, minced and moist, finally progressing to a normal diet. Some patients who have 

undergone major surgery or have postoperative complications may have a delayed transition 

back onto a normal diet, in these cases nutritional support is available (Huckleberry, 2004). 

One form of nutritional support commonly used are oral nutritional supplements (ONS), which 

have shown to particularly benefit postoperative surgical patients and malnourished surgical 

Immunocompetence  

Rate, duration, and severity of infections  

Overall complication rate  

Healing disorders, decubitus ulcers  

Immobility, risk of falling  

General health  

Mental state  

Need of help and care, infirmity  

Tolerance of treatment  

Quality of life  

Morbidity  

Mortality  

Prognosis  
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patients (Braga, Gianotti, Nespoli, Radaelli, & Di Carlo, 2002; Huckleberry, 2004). Studies have 

shown that ONS can help patients meet their nutritional requirements and hence reduce 

mortality, decrease rates of infection, prevent pressure ulcers, improve wound healing and 

retain skeletal muscle strength (Huckleberry, 2004; Stratton & Elia, 2007). Postoperative diets 

and ONS can not only improve outcomes for surgical patients, they provide a unique element 

to their nutritional experiences in hospital.  

 

There are many reasons why patients might not eat their hospital meals; these reasons are 

seen as barriers to eating and have been specifically investigated in several studies (Keller et 

al., 2015; McCullough, Marcus, & Keller, 2017; Naithani, Thomas, Whelan, Morgan, & Gulliford, 

2009). A study conducted by Naithani et al. (2009) used a 27-item questionnaire to explore 

patients’ experiences of food access in the UK. This research consisted of two phases, 

questionnaire development and the patient survey. The barriers were categorised into five 

domains; hunger, organisational, physical, food choice and food quality barriers. The survey 

was validated for each of these domains and is a reliable measure of hospital food access. In 

the UK, the most prevalent barriers were found to be patients not always wanting the food 

they ordered (67%) and not receiving the food that was ordered (48%). 

 

A follow-on study was conducted by Keller et al. (2015) who assessed the barriers to food 

intake in hospitals across Canada. A validated 38-item survey was adapted from the original 

created by Naithani et al. (2009) and termed the Patient Mealtime and Nutrition Care Survey 

(PMNCS). They used a similar method for classifying barriers within six domains; organisational, 

choice, hunger, eating difficulties, quality and effects of illness on food intake. This study 

provided a comprehensive insight to all of the issues patients face and the barriers they 

experience surrounding food consumption in hospital. The most prevalent barriers in Canada 

were not being given hospital food by staff when meals were missed (69.2%), loss of appetite 

affecting food intake (63.9%) and not wanting the food that had been ordered (58%). 

 

A recent study conducted by McCullough et al. (2017) explored both physical and 

organisational barriers to patients’ eating during a single meal using a Mealtime Audit Tool 

(MAT) in Canada. They firstly tested the feasibility of the MAT, and secondly tested the revised 

MAT for inter-rater reliability. The tool was an interview based questionnaire consisting of 18 

questions about patient’s meal experiences, and was completed by a health care professional. 

This study provided a novel tool that could support routine examination of mealtime barriers 

in hospitals (McCullough et al., 2017). They found that not being offered help with their meal 

(70.7%), and not being checked on by staff mid-meal (57.9%), were the most prevalent 

barriers. All of these studies allow hospitals to understand some of the reasons why patients 

may or may not be eating the food they have been served and encourages improvements to 

be made with the food provisions provided.  
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This thesis will present the barriers to patients’ oral intake at North Shore Hospital, Waitemata 

District Health Board (WDHB). North Shore Hospital is one of two hospitals within the WDHB 

region. WDHB has the largest population amongst the 20 District Health Boards located all over 

NZ (Waitemata District Health Board, 2015). Surgical patients were chosen to be the focus of 

this research as they often have unique nutritional experiences in hospital involving multiple 

different diet codes and ONS. The foodservice at North Shore Hospital is contracted to 

Medirest, Compass Group New Zealand Ltd. They operate using a cook chill system for over 50 

therapeutic diet codes. Food is served in a centralised trayline within the hospital. Meals are 

delivered to the ward by catering associates and delivered to the patients either by a catering 

associate or by nursing staff. Patients are provided with three main meals and two in-between 

meal snacks each day (Breakfast, Morning Tea, Lunch, Afternoon Tea and Dinner) with hot 

beverage rounds occurring five times throughout the day. Patients complete their meal 

selections up to 24 hours in advance through the use of a spoken menu or on a paper menu.  

 

North Shore Hospital have implemented a Protected Mealtime Policy to support dedicated 

eating time for patients and limit mealtime interruptions by health care workers. This policy is 

designed to reduce the likelihood of organisational barriers affecting patients’ food-related 

hospital experiences. A red tray system is another initiative that has been developed, which 

highlights to health care workers that a patient will need mealtime assistance. Although the 

red tray system was not implemented at the time of data collection. Currently there is no set 

protocol for assessing the difficulties and challenges that patients face surrounding food 

consumption while in hospital. Patient satisfaction surveys are conducted monthly across the 

hospital, these surveys only focus on food quality. 

 

1.2 Purpose of the study 

While all of the potential food-related barriers patients can face while in hospital have been 

established, there is currently no way of knowing their prevalence in NZ hospitals. It would be 

inappropriate to assume that the most prevalent barriers in other countries are likely to be 

universal and therefore also prevalent in NZ, due to the differences in foodservice, health care 

systems and the transient nature of hospital populations worldwide (Keller et al., 2015; 

Naithani et al., 2009). However, it can be hypothesised that these barriers may follow similar 

themes in NZ. Furthermore, the impact that these barriers may have on an individual’s oral 

intake has not been established. This is an important association to consider, as the most 

prevalent barriers may not necessarily be the barriers having an impact on a patients’ oral 

intake, and may not affect their nutritional status and recovery. Particular attention has been 

drawn to the surgical patient population, as the importance of meeting their nutritional needs 

has been emphasised and they often have unique food-related experiences in hospital. 

There is a gap in the research investigating all of the barriers to patients eating in NZ. To provide 

an understanding on these issues, a single centre cross-sectional study was designed to test 

the PMNCS in NZ. Conducting a pilot study with the PMNCS facilitated testing the tool in a NZ 
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setting. The survey was then adapted to create the NZ version, NZ-PMNCS, to determine the 

barriers to surgical patients eating in the acute hospital setting. Findings from the NZ-PMNCS 

could then be paired with patient meal observations to confirm the effectiveness of the tool. 

This study was designed to additionally highlight significant associations these barriers have 

with certain patient, care and hospital characteristics, and the impact these barriers have on 

the amount of food patients are consuming. To be included in the study patients had to have 

been in hospital care for at least 48 hours, have an anticipated length of stay for at least the 

next 24 hours, speak English and be aged 16 years or older. 

 

The findings from this study will guide foodservice organisations and health care professionals 

to reduce the barriers to patients eating in the future. It will further identify areas for 

improvement based on patient feedback and will allow the most important issues to be 

addressed first. However, without this valuable information, evidence based 

recommendations and optimisation of the current foodservice cannot occur.  

 

1.3 Aim 

To investigate the barriers to surgical patients’ oral intake in an acute hospital setting, in NZ. 

 

1.4 Objectives 

1. To conduct a pilot study to test the usability of the validated PMNCS and identify the 

additional barriers to surgical patients’ oral intake in the NZ setting. 

2. To adapt the PMNCS to include the most relevant barriers to oral intake in the NZ 

setting, based on the pilot study findings. 

3. To use a feasibility study to test the effectiveness of the NZ-PMNCS paired with patient 

meal observations and to identify the most prevalent barriers in the NZ setting. 

4. To identify significant associations between barriers and patient, care and hospital 

characteristics to establish which barriers are most likely to impact surgical patients’ 

oral intake during their hospital admission. 

 

1.5 Thesis structure 

The thesis consists of four chapters; the first chapter provides a context for the study by 

introducing the topic and highlighting the importance of completing this research. A narrative 

literature review manuscript is located in the second chapter, which covers the suboptimal oral 

intake often observed with hospital patients and the consequences this can have on patient 

health outcomes. A review of all of the potential barriers which can cause patients to have a 

poor oral intake is also included within this chapter. A research study manuscript is located in 

the third chapter, providing an evidenced based presentation of the research project. Both the 

second and third chapters were composed with the aim of publication within the Journal of 

the Academy of Nutrition and Dietetics under the categories of ‘Narrative Review’ and 

‘Research Paper’ respectively. For editorial purposes and consistency within this thesis not all 
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elements of the journal guidelines were conformed to, for example referencing style and 

formatting of tables. The fourth chapter concludes the research and provides an overview of 

the new knowledge that has been generated. This chapter also includes the strengths and 

limitations of this project and recommendations for future researchers. 

 

1.6 Researchers’ contributions 

Table 1.2: Researchers’ contributions towards the research project. 

Researcher Contributions 

Olivia Stone 

Student 

Main researcher; completed the ethics application, developed the 

New Zealand Patient Mealtime and Nutrition Care Survey and 

associated documents, recruited participants, collected all data, 

completed data entry, conducted statistical analysis, interpreted and 

discussed results, author of thesis. 

Rozanne Kruger 

Main Supervisor 

Academic supervisor; assisted with the study design and ethics 

application, developed the New Zealand Patient Mealtime and 

Nutrition Care Survey and associated documents, assisted with 

interpretation of results, reviewed thesis. 

Laura Mash  

Co-Supervisor 

Professional supervisor; assisted with the study design, developed the 

New Zealand Patient Mealtime and Nutrition Care Survey and 

associated documents, liaised with hospital prior to data collection, 

assisted with interpretation of results, reviewed thesis. 

Deirdre Johnston 

Co-Supervisor 

Academic supervisor; assisted with the study design and ethics 

application, developed the New Zealand Patient Mealtime and 

Nutrition Care Survey and associated documents. 

Charlotte Moor 

Advisor 

Professional advisor; assisted with the study design, developed the 

New Zealand Patient Mealtime and Nutrition Care Survey and 

associated documents, liaised with hospital prior to data collection. 
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Chapter 2. Literature Review Manuscript 
 

The barriers to surgical patients’ oral intake in the 
acute hospital setting 
 

2.1 Nutrition in the hospital setting 

Nutrition plays an important role in the health and wellbeing of all individuals. Although the 

benefits for adequate nutrition are known, it has been observed that many patients in the 

acute hospital setting do not eat all of the meals they are provided with (Agarwal et al., 2012; 

Barton, Beigg, Macdonald, & Allison, 2000; Dupertuis et al., 2003; Kondrup et al., 2002). If 

patients aren’t eating all of the food they have been given, they are unlikely to meet their 

energy and nutrient requirements, which can further impact their health outcomes (Corkins et 

al., 2014). 

 

2.1.1 Oral intake 

The food and drink we consume on an everyday basis provides us with the nutrients we need 

to survive. Within the hospital setting it is important for patients to obtain adequate nutrition 

for many reasons, the most evident is to promote recovery (Dupertuis et al., 2003). The body 

can receive nutrients through several routes. Most patients in hospital are able to eat and drink 

a variety of foods and fluids, including oral nutritional supplements (ONS). These patients 

consume nutrients orally (by eating and drinking) and will be the focus of this review. It has 

been observed that many patients do not eat some or all of the meals they have been provided 

with while in hospital, and are predicted to have a suboptimal intake (Agarwal et al., 2012; 

Barton et al., 2000; Dupertuis et al., 2003; Kondrup et al., 2002). It is possible that patients may 

also be consuming food from outside of the hospital, which is why their total intake often 

remains uncertain. Having a suboptimal intake may negatively impact patients meeting 

nutritional requirements based on the amount of hospital food consumed (Almdal, Viggers, 

Beck, & Jensen, 2003; Barton et al., 2000; Dupertuis et al., 2003; Kondrup et al., 2002). This is 

compounded by the fact that energy and protein requirements are often increased while in 

hospital (Dietitians New Zealand Inc, 2016).  

 

2.1.2 Energy requirements 

Many patients in hospital have increased energy needs compared to that of the general 

population. Patients’ resting energy expenditure (REE) often increases based on certain 

illnesses, injuries or diseases such as burns, head trauma, fever and sepsis (Hoffer, 2003). In 

New Zealand (NZ) the guidelines for energy requirements in the general population are 25-30 

kcal/kg, although when REE is increased (during sickness, injury and recovery), energy 

requirements can increase up to 40 kcal/kg (Dietitians New Zealand Inc, 2016). Numerous 

studies worldwide have investigated if patients are meeting their energy requirements. A study 
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conducted in Denmark found that only 25% of at-risk patients had between 75-99% of their 

nutritional needs covered (Kondrup et al., 2002). In the United Kingdom (UK) a hospital menu 

provided approximately 2,000 kcal/day to meet patients’ nutritional requirements, although 

40% of this food was not consumed and consequently discarded (Barton et al., 2000). This 

resulted in patients meeting less than 80% of their recommended energy and protein needs. 

Hospital meals in Switzerland provided 2007479 kcal/day which exceeded patients’ needs 

(Dupertuis et al., 2003). Despite the sufficient provision of food, 70% of these patients did not 

consume enough to meet their recommended nutritional requirements and 43% had a total 

food intake below their minimum nutritional needs. These findings highlight a key issue which 

is shared in hospitals across many countries; patients are often not consuming the food they 

have been provided with and are not likely to be meeting their energy requirements, which is 

likely to affect their health status. 

 

A multicentre research study encompassing 56 hospitals across Australia and NZ, using the 

Australasian Nutrition Care Day Survey (ANCDS) supports the international findings (Agarwal 

et al., 2012). It was found that 55% of malnourished patients and 35% of well-nourished 

patients consumed 50% of the offered food. Furthermore, 23% of all patients consumed 

25% of the offered food in hospital.  

2.1.3 Protein requirements 

Protein plays an important role in recovery and patients often have increased requirements 

during their admission in order to protect lean tissue mass and function (Hoffer, 2003). Most 

countries have their own guidelines for protein requirements, often based on body weight. In 

NZ, there are several recommendations for protein consumption. The recommended daily 

intake (RDI) for adults in the general population aged 19-70yrs is 46 g/day for women and 

64g/day for men (New Zealand Ministry of Health, 2006), or can be calculated by using 0.8-1.5 

g/kg BW/day (Dietitians New Zealand Inc, 2016). Patients with specific illnesses, injuries or 

diseases can have higher requirements, at 1.0-1.5 g/kg BW/day (Dietitians New Zealand Inc, 

2016). Protein intake has been considered in studies conducted in hospitals around the world. 

Almdal et al. (2003) assessed protein consumption, in which a Danish hospital ordered 112 

g/day for each patient, however patients only consumed 46g. This provided on average 0.75 

g/kg BW/day, which falls short of the requirements for the general population, and likely the 

needs of patients in hospital, based on the NZ guidelines. In the UK, hospital meals provided a 

maximum of 67g protein per day, although patients only consumed 40-45g (Barton et al., 

2000). Similarly, in Switzerland the hospital meals provided 6710g of protein per patient per 

day, but an estimated 22-30% of food was wasted (Iff et al., 2008). It is likely these figures 

stated by Barton et al. (2000) and Iff et al. (2008) would also fall short of patient requirements 

according to the NZ guidelines. Many patients are not consuming the protein they have been 

provided with, making it unlikely they are meeting their requirements based on the food 

wastage that has been observed in research conducted worldwide.  
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2.2 The consequences of poor nutrition 
The consequences of patients having a suboptimal intake and hence not meeting their energy 

and protein requirements are extensive. A sustained suboptimal intake can lead to both weight 

loss and malnutrition within a short timeframe (Bruun, Bosaeus, Bergstad, & Nygaard, 1999; 

Löser, 2010; McWhirter & Pennington, 1994). Poor nutrition can also impact on a patient’s 

length of stay, readmissions, morbidity, quality of life, mortality and place an extra strain on 

hospital resources (Barker, Gout, & Crowe, 2011; Corkins et al., 2014). 

 

2.2.1 Weight loss and muscle wasting 

Patients with consistent suboptimal dietary intakes will have a negative energy balance, which 

can lead to weight loss over time (Hall et al., 2012). Although weight loss for some individuals 

may be advised or encouraged by health professionals, for many patients in hospital who are 

unwell and recovering weight loss during their admission is not desired, irrespective of their 

weight on admission (McWhirter & Pennington, 1994). This unintentional weight loss is 

considered a form of nutritional deterioration and has been reported in several studies (Löser, 

2010; McWhirter & Pennington, 1994). A review article by Löser (2010) found that clinical 

studies reported 30% to >80% of inpatients lost a substantial amount of weight during their 

hospital stay. Weight loss varied between studies, depending on the hospital specialty and the 

type of patient population that was being investigated. In the UK, it was reported that 64% of 

patients who were admitted for more than one day lost weight during their hospital admission 

(mean weight loss of 5.4%) (McWhirter & Pennington, 1994). The greatest weight loss was 

observed in those who were the most undernourished on admission. The weight loss 

corresponded to decreases in mid-arm muscle circumference and triceps skinfold thickness, 

which are signs of muscle loss or wasting, indicating nutritional deterioration (McWhirter & 

Pennington, 1994).  

 

2.2.2 Malnutrition 

Malnutrition describes an imbalance in nutrition and can develop as a consequence of a 

deficiency in dietary intake, complications from underlying illness or increased requirements 

associated with disease (Barker et al., 2011; Marinos, 2017). There are numerous criteria for 

diagnosing malnutrition; hospitals in NZ commonly use the National Institute for Clinical 

Excellence (NICE) guidelines. To be diagnosed patients must have a Body Mass Index (BMI) 

<18.5 kg/m2, or unintentional weight loss >10% within the last 3-6 months, or BMI <20 kg/m2 

and unintentional weight loss >5% within the last 3-6 months (National Institute for Clinical 

Excellence, 2006). Some studies may alternatively refer to patients as undernourished, 

nutritionally at risk or nutritionally deteriorated if patients meet some but not all of the criteria 

for malnutrition. The review article by Löser (2010) reported that undernutrition and 

malnutrition are becoming an increasingly common issue in hospitalised patients, with clinical 

trials showing that 20-60% of individuals are considered undernourished on admission. In the 

UK, 168 out of 850 patients (19.8%) were considered malnourished on admission (Edington et 

al., 2000), compared to 39 out of 69 patients (57%) found to be malnourished on admission in 
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Denmark (Almdal et al., 2003). A recently study conducted in the USA found an extremely low 

prevalence, with only 4.1% of patients malnourished on admission (Vest et al., 2017). The 

extreme variations of prevalence are likely due to the different criteria used to define and 

diagnose malnutrition in different countries (Marinos, 2017; Vest et al., 2017). 

 

In the local multicentre study participants (n=3080) were screened with the Malnutrition 

Screening Tool (MST) and those who were deemed at risk underwent a more comprehensive 

assessment using the Subjective Global Assessment (SGA) (Agarwal et al., 2013; Agarwal et al., 

2012). Of these participants, 28% were malnourished on admission and 32% were considered 

malnourished at the time of audit. In Iran, recent evidence using a nutrition risk screening (NRS) 

tool has shown that 30% of patients were nutritionally at risk on admission, compared to 33.3% 

at discharge (Vahabzadeh, 2017). These findings clearly show that malnutrition is not only 

prevalent on admission to hospital, additionally some patients are nutritionally deteriorating 

during their admission.  

 

2.2.3 Length of stay 

Poor nutrition, specifically malnutrition, can impact an individual’s length of stay in hospital. A 

recent study in Canada showed that moderately malnourished patients were in hospital on 

average three days longer compared to well-nourished patients (Curtis et al., 2017). In Brazil, 

a retrospective cohort study reported malnutrition was an independent risk factor correlated 

to an increased length of stay, the average length of hospital stay was shorter (six days) for 

well-nourished patients compared to malnourished patients (nine days) (Correia & Waitzberg, 

2003). Similar results have been reported in a retrospective review conducted in Ohio (USA), 

showing the median length of stay was four days for nutritionally not-at-risk patients compared 

with six days for nutritionally at-risk patients (Chima et al., 1997). In Pennsylvania (USA), the 

length of stay for patients that were considered well-nourished was shorter (8.2 days) 

compared to those who were borderline malnourished (10.2 days) or those who were 

malnourished (15.6 days) (Robinson, Goldstein, & Levine, 1987). Likewise, a Europe-wide 

multicentre study showed a significantly longer hospital stay for under-/malnourished patients 

(nine days) compared to six days for well-nourished individuals (Sorensen et al., 2008). Across 

Australia and NZ, the results were similar, with malnourished patients having a longer length 

of stay (15 days) compared to 10 days for well-nourished patients (Agarwal et al., 2013). In all 

of these studies, a malnourished nutritional state was linked to an increased length of hospital 

stay in hospital for patients. 

 

Length of stay has also been correlated with other nutritional factors aside from malnutrition 

(Agarwal et al., 2013; Thibault et al., 2011) In Switzerland, patients consuming oral nutritional 

supplements (ONS) more frequently had a longer length of stay compared to those not 

consuming ONS (Thibault et al., 2011). These patients consuming ONS were more nutritionally 

at risk, they were significantly older, with a lower BMI and more frequently on a texture 

modified diet. Similar results were apparent across Australia and NZ; the length of stay was 13 
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days for those consuming 25% of the offered hospital food, whilst for those consuming 50% 

of the food, the length of stay was only 10 days (Agarwal et al., 2013). 

 

2.2.4 Readmissions 

Several studies have investigated the correlation between poor nutritional status and 

readmission rates. Protein-energy undernutrition was found to be a strong independent risk 

factor for non-elective hospital readmission in a sample of elderly patients in the USA (Sullivan, 

1992). Another USA based study that included older adults found that weight loss, measured 

at one month post-discharge, was a highly significant predictor of readmission (Friedmann, 

Smiciklas-Wright, Jensen, & McCamish, 1995). Additionally, a prospective study conducted in 

Australia found an underweight BMI at discharge was considered a significant predictor of 

readmission after adjusting for age, length of stay and functional status (Mudge et al., 2011). 

In Spain, malnourished patients categorised based on anthropometric measures, showed a 

significantly increased readmission rate (30.7%) compared to those with normonutrition 

(20.7%) and overnutrition (17.7%) (Planas et al., 2004).  

 

Results were not always consistent across all studies investigating readmissions. In a USA study, 

the number of readmissions were not significantly different between the nutritionally at-risk 

group and not-at-risk groups during the year following their hospital admissions (Chima et al., 

1997). However, these findings may have been influenced by the high readmission rate of 

sickle cell disease and asthma patients. Across Australia and NZ, malnourished patients had a 

significantly higher readmission rate (35%) within 90 days from hospitalisation compared to 

well-nourished patients (27%), although no association was found between percentage of food 

intake and readmissions (Agarwal et al., 2013). Finally, in Singapore, malnourished patients had 

a 60% higher readmission risk within 15 days post-discharge, although no significant 

association was found within 90 days post-discharge (Lim et al., 2012).  

 

2.2.5 Morbidity and quality of life 

The effect of malnutrition on a patient developing complications has been explored in several 

studies. The incidence of developing complications was 16.8% for well-nourished patients and 

was significantly higher (27.0%) for malnourished patients (Relative Risk (RR)=1.60, P=<0.01) in 

a study conducted in Brazil (Correia & Waitzberg, 2003). Similar results have been 

demonstrated by Naber et al. (1997) showing a significantly higher number of complications 

for malnourished compared to well-nourished patients across the range of severe, non-severe, 

infectious and non-infectious complications. Higher complication rates may increase morbidity 

and reflect poorer health outcomes. Löser’s review article (2010) concluded that malnutrition 

is an independent risk factor that significantly worsens a patient’s quality of life and morbidity. 

Malnutrition has been shown to increase morbidity in both acute and chronic disease states, 

based on the conclusions made in another review article (Norman, Pichard, Lochs, & Pirlich, 

2008). They found that the main contributors for increased morbidity in malnourished patients 

were impaired immune function, delayed wound healing and decreased functional status. 
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Malnutrition can therefore prolong recovery time, cause serious complications and ultimately 

reduce the quality of life for patients (Hartwell & Edwards, 2003). 

 

2.2.6 Mortality 

Mortality is a health outcome associated with poor nutritional status in hospital, based on a 

multitude of studies (Löser, 2010; Norman et al., 2008). Malnutrition leads to a poorer 

prognosis and survival, in both acute and chronic diseases (Norman et al., 2008). A Europe-

wide multicentre study found that mortality for under-/malnourished patients was 12%, 

compared to 1% for well-nourished patients (Sorensen et al., 2008). Similarly, in Brazil mortality 

in malnourished patients was significantly higher (12.4%), compared to 4.7% in well-nourished 

individuals (RR=2.63, P=<0.05) (Correia & Waitzberg, 2003).  

 

Food intake during a patient’s admission and its impact on mortality has also been investigated. 

A multi-national cross-sectional survey found the cumulative incidence of death was lower 

(1%) for patients eating full meals compared to those eating nothing (9%) (Hiesmayr et al., 

2009). They also found that consuming 50% of the food provided was associated with a trend 

for increased mortality (P=0.033), although eating 25% of the food significantly increased the 

risk of mortality (P=<0.001). In the USA, Sullivan et al. (1999) determined that patients who 

consumed <50% of their energy requirements experienced higher rates of both in-hospital 

mortality and 90-day mortality. As this was observational research, they could not determine 

if suboptimal intake was the sole cause of increased mortality as it was possible that these 

patients were actually more unwell. In hospitals across Australia and NZ, the odds of 90-day in-

hospital mortality were twice as great for patients who consumed 25% of the offered food 

(CI: 1.13-3.51, P=0.017), and for malnourished patients (1.09-3.34, P=0.023) (Agarwal et al., 

2013).  

 

2.2.7 Hospital resources 

Patients with a suboptimal intake place a large financial strain on the hospital system primarily 

due to the complications that arise from undernutrition and malnutrition (Amaral et al., 2007; 

Correia & Waitzberg, 2003; Curtis et al., 2017; Norman et al., 2008). The extra care, treatment, 

therapy, length of stay, medications and tests for malnourished patients all contribute to 

hospitalisation costs (Curtis et al., 2017; Norman et al., 2008). The mean hospitalisation cost 

for nutritionally at-risk patients were more than double those who were not nutritionally at-

risk in research conducted in the USA and Portugal (Amaral et al., 2007; Robinson et al., 1987). 

In Brazil, treatment costs for malnourished patients increased by over 300% compared to well-

nourished patients (Correia & Waitzberg, 2003). They concluded that promoting nutrition for 

these patients is not only beneficial for their health and wellbeing, it could also be financially 

beneficial for the hospital.  

 

Another consequence of patient’s suboptimal intake is food waste. It has been estimated that 

25% of food was wasted in the hospital setting in Switzerland, compared to 30-40% in 
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Denmark, and more than 40% in the UK (Almdal et al., 2003; Barton et al., 2000; Dupertuis et 

al., 2003). These studies have reported limitations in establishing an exact figure for waste due 

to food being discarded on the ward, patients keeping food for later, staff consuming food, 

waste weighing methods and the differences between plate waste and tray waste (Almdal et 

al., 2003; Dupertuis et al., 2003). Although the values differ, one theme that is apparent is that 

food waste is a large issue for hospitals and this is worsened even further when patients are 

not eating their meals. 

 

There are many factors that play a role on the amount of food wasted in hospitals. Waste can 

depend on a patient’s age, gender, specialty of care, main meal and tray items served (Barton 

et al., 2000; Dupertuis et al., 2003; Edwards & Nash, 1999; Sonnino & McWilliam, 2011). Food 

waste was found to decline as age increases, until approximately 65 years, when waste then 

begins to increase again (Edwards & Nash, 1999). Food waste was higher with females (33.91%) 

compared to males (27.26%) (Edwards & Nash, 1999). More food is wasted in the acute care 

setting compared to areas such as rehabilitation or psychiatry (Dupertuis et al., 2003). Within 

specialties, waste is highest in elderly care wards (42%) compared to surgical wards (32%), with 

the lowest waste (Barton et al., 2000). Breakfast was the main meal with the lowest waste and 

dinner had the highest recorded waste (Edwards & Nash, 1999). Analysis of tray components 

showed that the main course had the smallest waste (33%) and the largest waste was seen 

with vegetables (46%) (Sonnino & McWilliam, 2011). The effects of food waste are becoming 

much more apparent with recent research, showing it impacts more than just the patient. 

There are social and environmental implications of waste that incorporate elements of 

responsibility, sustainability, guidelines and principles (Sonnino & McWilliam, 2011). The 

attitudes and habits of food service employees and the impact they have on the production of 

hospital food waste has been investigated in NZ (Goonan, Mirosa, & Spence, 2014). Issues 

surrounding waste were perceived differently; managers discussed financial problems such as 

stock monitoring and forecasting; whereas kitchen staff acknowledged both financial and 

social implications such as hunger and malnutrition (Goonan et al., 2014). The current issues 

surrounding food waste are not sustainable; if patients don’t eat the food they are provided 

with, not only are they less likely to be meeting their nutritional requirements, it also has large 

negative impacts on the hospitals resources (Donini et al., 2008). 

 

2.3 Nutrition in surgical patients 

Many studies present data from a hospital population that contains a variety of wards and 

specialties. Results based exclusively from surgical patients reflects the same themes seen 

within the wider hospital population. Research conducted in Australia and NZ showed that 369 

out of 1270 surgical patients (29%) consumed 25% of the offered hospital food (Agarwal et 

al., 2013). Research conducted in Norway found 53 out of 64 surgical patients (83%) lost weight 

during their admission, with the median duration of stay being 14 days (Bruun et al., 1999). 

Half of these patients lost up to 5% of their body weight during their admission; 25% of patients 

lost between 5-10% of their body weight and 8% lost between 10-15% of their body weight. In 
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NZ, more (52%) acute surgical patients were considered malnourished or at risk of malnutrition 

on admission, compared to 38% of elective surgical patients (Kahokehr et al., 2010). These 

results highlight that surgical patients display not only a suboptimal intake during their 

admission, but also encounter weight loss and have a high prevalence of malnutrition, much 

like the wider hospital population. 

 

Surgical patients also experience consequences due to poor nutrition, which include an 

increased length of stay, more frequent readmissions, decreased quality of life and increased 

morbidity and mortality (Bruun et al., 1999). Poor nutrition and malnutrition in surgical patients 

can additionally lead to a decrease in muscle, respiratory and immune function (Bruun et al., 

1999). Patients that are malnourished or have suboptimal pre-operative food intake also have 

an impaired wound healing response (Bruun et al., 1999; Haydock & Hill, 1986; Windsor, 

Knight, & Hill, 1988). This is problematic as many surgical patients have wounds present from 

their surgical procedure, or from the injury that caused their admission (Haydock & Hill, 1986; 

Windsor et al., 1988). By ensuring surgical patients are obtaining adequate nutrition from the 

food consumed, adverse health outcomes and many undesirable consequences can be 

prevented.  

 

A nutritional point of difference for surgical patients is that they have a wide range of 

nutritional needs, and therefore commonly utilise a variety of diet codes during their admission 

(Reissman et al., 1995). After surgical procedures, it is common for patients to be put on a 

postoperative diet designed to aid faster recovery and prevent complications (Ljungqvist, 

Scott, & Fearon, 2017). Postoperative diets vary, but can include transitions from nil by mouth 

before surgery to a liquid diet or texture modified diet after surgery, finally resuming to a 

normal diet after allowing the body time to recover (Reissman et al., 1995). These changes and 

transitions depend on the individual patient, type of surgery and best practice guidelines within 

the country that the surgical procedure was performed (Ljungqvist et al., 2017). Surgical 

procedures involving the gastrointestinal (GI) tract are more likely to utilise different diet codes 

postoperatively to improve outcomes (Braga, Gianotti, Gentilini, Liotta, & Di Carlo, 2002; Keele, 

Bray, Emery, Duncan, & Silk, 1997; Lewis, Egger, Sylvester, & Thomas, 2001; Reissman et al., 

1995). Experiencing a variety of diet codes during their admission is a point of difference for 

surgical patients. 

 

The importance of nutritional support for surgical patients is an area that many studies have 

also examined. Most patients will progress to a normal diet after surgery without intervention, 

however patients who have undergone major surgery or have postoperative complications 

may have a delayed transition back onto a normal oral diet (Huckleberry, 2004). For these 

patients who are unable to consume foods or fluids orally, or present with a very poor appetite, 

nutritional support is available. The use of nutritional support in hospitals has been the focus 

of many studies which includes the use of ONS, enteral and parenteral nutrition for surgical 

patients (Abunnaja, Cuviello, & Sanchez, 2013; Heyland et al., 2001; Huckleberry, 2004; 
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Stratton & Elia, 2007). Surgical patients on total enteral tube feeds or total parenteral nutrition 

(TPN) do not consume food or fluid orally and are considered out of scope of this review. 

However, the use of ONS has been considered, with particular benefits seen for postoperative 

surgical patients and malnourished surgical patients (Braga, Gianotti, Nespoli, Radaelli, & Di 

Carlo, 2002; Huckleberry, 2004). Studies have shown that ONS can reduce mortality and 

complications including decreased rates of infection, prevention of pressure ulcers, improved 

wound healing and retained skeletal muscle strength, which in turn can reduce patients’ length 

of stay and readmission rates (Huckleberry, 2004; Stratton & Elia, 2007). Providing ONS may 

improve total energy and nutrient intakes, making patients more likely to meet their increased 

requirements. 

 

2.4 The barriers to patients eating  

It has been acknowledged that when a patient’s dietary intake is inadequate during their 

hospital stay, it may lead to undesirable health outcomes. There are many reasons why 

patients might not eat their meals; these are reported as barriers to eating, and have been 

specifically investigated in several studies (Keller et al., 2015; McCullough, Marcus, & Keller, 

2017; Naithani, Thomas, Whelan, Morgan, & Gulliford, 2009). These barriers have been 

quantified in two studies using a survey that was developed by Naithani et al. (2009) and then 

adapted by Keller et al. (2015), to capture all of the barriers experienced during a patient’s 

admission. More recently a Mealtime Audit Tool (MAT) has also been developed to assess the 

barriers a patient can experience during a single meal (McCullough et al., 2017). These studies 

allow hospitals to understand some of the reasons why patients may or may not be eating the 

food they have been served, and encourages improvements to be made with the food 

provisions provided.  

 

A study conducted by Naithani et al. (2009) investigated the specific barriers to patients eating 

in hospital by using a 27-item survey to explore patient experiences of food access. The data 

were analysed for 764 patients who provided complete responses to all 27 questions. This 

research took place in four London hospitals and consisted of two phases, questionnaire 

development and the patient survey. It was designed to assesses all experiences patients had 

surrounding their access to food in hospital. The qualitative data were categorised into five 

domains; hunger, organisational, physical, food choice and food quality barriers. The survey 

was validated for each of these domains and is a reliable measure of hospital food access. This 

survey could then be used in hospitals to assess barriers to food intake in different wards, 

institutions or countries (Naithani et al., 2009). 

 

A follow-on study was conducted by Keller et al. (2015) who assessed the barriers to food 

intake in 18 hospitals across Canada. A total of 890 patients at least partly completed the 

validated 38-item survey which was adapted from the original and termed the Patient 

Mealtime and Nutrition Care Survey (PMNCS). They used a similar method for classifying 

barriers within six domains, with the addition of an effects of illness on food intake domain. 
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This study provided a comprehensive insight to the issues patients face and the barriers they 

experience surrounding food consumption in hospital. All six of these domains will further be 

explored according to the classification used by Keller et al. (2015). 

 

The most recent study was conducted in Canada by McCullough et al. 2017 who explored both 

physical and organisational barriers to patients eating during a single meal using a MAT. The 

study was conducted in two parts, the first involved 120 patients and was designed to test the 

feasibility of the MAT. The second involved 90 patients and the revised MAT was tested for 

inter-rater reliability. The tool was an interview based questionnaire including 18 questions 

about the meal experience designed to be completed by a health care professional. This study 

provided a novel tool that could support routine examination of mealtime barriers in hospitals 

(McCullough et al., 2017). 

 

2.4.1 Organisational barriers 

Organisational barriers are likely to vary between hospitals due to the differences in their 

protocols and procedures. Naithani et al. (2009) categorised organisational barriers as 

experiencing issues related to food access such as missing meals or not receiving ordered food 

and environmental factors such as being interrupted by staff during mealtimes or being 

disturbed by activities, noises and unpleasant smells. All of these barriers relate to the 

organisation and are mostly out of a patient’s control (Keller et al., 2015). Naithani et al. (2009) 

reported the most commonly experienced organisational barriers as not receiving the food 

that had been ordered (48%) and being disturbed by activities and noises whilst eating (40%). 

They found that more organisational issues were reported on renal, elderly care and stroke 

wards, and from patients with ‘poor’ self-rated health. Common barriers reported by Keller et 

al. (2015) were not being given food by staff when a meal was missed (69.2%) and not always 

wanting the food that had been ordered (58%). Interestingly, patients who were malnourished 

or consumed <50% of food during their first week had more significant associations with 

organisational barriers (Keller et al., 2015). A recent study in Canada showed 70.7% of patients 

were not offered help with their meal and 57.9% were not visited by staff mid-meal 

(McCullough et al., 2017). In Australia, 19.1% of patients had a doctor’s visit during their meal 

time and 51.1% had their mealtime interrupted by other people, such as nurses and visitors 

(Xia & McCutcheon, 2006). Another study in Australia found there were less organisational 

issues compared to food quality barriers (Fallon, Gurr, Hannan-Jones, & Bauer, 2008). Fallon 

et al. (2008) explained that organisational barriers were much easier to control as they often 

involved physical property, paid staff and interpersonal interactions; additionally, these 

barriers had less chance of being influenced by preferences and expectations. In the UK, the 

majority of wards were described as noisy during mealtimes, with noises coming from 

equipment, movement of other patients and medical staff (Naithani, Whelan, Thomas, 

Gulliford, & Morgan, 2008). Participants in this study explained that disruptive sounds, 

unsettling behaviours and unpleasant smells had a negative effect on food consumption and 

their eating experiences. The working practices of staff during mealtimes was disruptive for 
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23% of patients, with doctor’s visits temporarily stopping patients from finishing their meal or 

from eating their meal altogether. The presence of organisational barriers, such as unpleasant 

odours and the behaviour of other patients, creates an unfamiliar environment which can 

interfere with a patients’ desire to eat (Stanga et al., 2003).  

 

2.4.2 Choice 

The choice domain encompasses patient barriers regarding food related choices during their 

admission. In the UK, the most common barrier was not always wanting the food that was 

ordered (67%), compared to the most common barrier in Canada where patients found there 

was not enough information on the menu to make a selection (36.9%) (Keller et al., 2015; 

Naithani et al., 2009). Both studies also found that patients were not able to choose foods that 

they liked or preferred; affecting 33% of patients in the UK and 23.3% of patients in Canada. In 

the USA, problems related to food choice included the number of items to choose from, a 

constraining meal regime and ordering up to 24 hours before the meal often resulted in 

patients choosing the wrong option (Edwards & Hartwell, 2006; Johns, Hartwell, & Morgan, 

2010). Stanga et al. (2003) found that 14% of patients in Switzerland reported language 

difficulties and did not understand the meal choices. These patients were unable to make 

appropriate selections which lead to a lower satisfaction of the food served. They concluded 

that choices should be made available, however healthy eating principles should be displayed 

to ensure patients can make informed choices. Feedback from patients in Australia and Turkey 

was that the variability of food was unsatisfactory and the menu didn’t provide enough 

options, and in Denmark patients saw more choices as an improved quality of service 

(Engelund, Lassen, & Mikkelsen, 2007; Sahin, Demir, Celik, & Teke, 2006; Xia & McCutcheon, 

2006). However, too much choice can be overwhelming for some patients, highlighted in a 

study conducted in Canada (Watters, Sorensen, Fiala, & Wismer, 2003). Issues within the 

choice domain were most important and more commonly reported by patients who are 

younger, women, longer stay, poorer self-rated health or following a therapeutic diet pre-

admission (Engelund et al., 2007; Keller et al., 2015; Naithani et al., 2009; Watters et al., 2003). 

  

2.4.3 Hunger 

Hunger is a domain that can be difficult to quantify when conducting research, as hunger is 

relative to an individual’s perception. Within this domain, both Naithani et al. (2009) and Keller 

et al. (2015) reported the same barriers with similar results. Both Naithani et al. (2009) and 

Keller et al. (2015) respectively reported that 40% and 24.4% of patients became hungry 

because the time between meals was too long, and secondly that 35% and 30% of patients’ 

visitors brought in food because the patient was hungry. Furthermore, higher scores in the 

hunger domain were seen in younger patients compared to older adults in both studies (Keller 

et al., 2015; Naithani et al., 2009).  

 

Apart from these two studies, limited evidence has been presented within the hunger domain. 

Naithani et al. (2008) found that almost half of patients feel hungry at some stage during their 
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stay and over half felt hungry because there was no hospital food available after their 

admission, between meals or after treatment. They also found an early dinner time 

contributed to patients hunger later in the evening. Patients reported limited access to snacks 

and drinks between meals causing them to become hungry, and therefore family members are 

often requested to bring in food (Naithani et al., 2008). In a study conducted in Switzerland, 

25% of patients felt hungry and 48% felt thirsty on admission to the emergency department 

(Müller-Staub, Meer, Briner, Probst, & Needham, 2008). It is important to acknowledge that 

hunger and food insecurity are prevalent problems among many patients seeking hospital care 

(Kersey, Beran, McGovern, Biros, & Lurie, 1999; Nelson, Brown, & Lurie, 1998; Rosenberg & 

Bernabo, 1992). Hunger at admission does not reflect upon the hospital or foodservice, as it 

can be influenced by patients’ access to food prior to admission. 

 

2.4.4 Eating difficulties 

The most common barrier within the eating difficulties domain was difficulty opening packets 

and unwrapping food, affecting 33% of patients in the UK and 30.1% of patients in Canada 

(Keller et al., 2015; Naithani et al., 2009). Not having enough time to finish the meal (24%) 

(Naithani et al., 2009), and being in an uncomfortable position to eat (27.2%) (Keller et al., 

2015) followed closely. In Australia, majority (57.4%) of patients had some difficulty with 

eating, the most difficulty was specifically experienced with opening food (54.5%), followed by 

issues using cutlery (36.4%) and adding seasoning (31.8%) (Xia & McCutcheon, 2006). In the 

UK difficulties with food access during a patient’s admission was often linked to the nature of 

their illness and treatment (Naithani et al., 2008). For example, stroke patients commonly 

experienced trouble transporting food to their mouth. Help was needed to eat by 25% of 

patients, of which 75% found it difficult to get a staff members attention for help and 42% 

were reluctant to ask staff for help. Experiencing barriers within the eating difficulties domain 

was more common for women, elderly, malnourished, post-surgical and stroke patients (Keller 

et al., 2015; Naithani et al., 2009; Naithani et al., 2008).  

 

2.4.5 Quality and satisfaction 

Food quality is determined through sensory satisfaction, including taste, appearance, smell, 

portion size and temperature of the food (Keller et al., 2015; Naithani et al., 2009). Naithani et 

al. (2009) and Keller et al. (2015) both found the most common food quality barrier patients 

were dissatisfied with was taste (34% and 28.8% respectively). This was followed by 

dissatisfaction with the smell of the food (28%) (Naithani et al., 2009), and dissatisfaction with 

the temperature of food (21%) (Keller et al., 2015). Overall patient dissatisfaction varies 

between countries; 60% of patients in Australia, 32.4% in Turkey and 19% in the UK reported 

dissatisfaction with the quality of the food (Fallon et al., 2008; Naithani et al., 2008; Sahin et 

al., 2006). The determinants of quality also change between studies, many of which are 

reported as having a strong relationship with patient satisfaction; taste was considered of 

importance in the UK, Turkey, Australia, Iran and Canada (Jessri et al., 2011; Naithani et al., 

2008; O'Hara et al., 1997; Sahin et al., 2006; Wright, Connelly, & Capra, 2006); temperature 
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was concluded to be a determinant of satisfaction in the UK, Canada and Australia (Hartwell, 

Edwards, & Beavis, 2007; O'Hara et al., 1997; Wright et al., 2006); texture influenced quality in 

the UK and Australia (Hartwell et al., 2007; Wright et al., 2006); smell and appearance were 

also found to impact patients perceived quality in the UK and Turkey (Naithani et al., 2008; 

Sahin et al., 2006). Patient subgroups who commonly reported more issues with food quality 

include patients who are women, younger, have poorer self-rated health or were undergoing 

elective surgery (Johns et al., 2010; Keller et al., 2015; Naithani et al., 2009). In Switzerland, the 

most critical patient subgroup was those in psychiatric units, who primarily critiqued the taste 

of the meals (Dupertuis et al., 2003). Naithani et al. (2008) found that elderly patients in the 

UK were specifically dissatisfied with the portion size, as they were often put off by large meals 

(Naithani et al., 2008).  

 

The type of food service system used by the hospital can impact the quality of food produced, 

which can further influence patient satisfaction (Edwards & Hartwell, 2006). Patients rated the 

trolley system superior in terms of appeal, temperature, flavour and presentation, compared 

to plated services in the UK and USA (Hartwell & Edwards, 2003; Williams, Virtue, & Adkins, 

1998). Food quality has also been shown to improve with Steamplicity, a ward based service, 

as patients prefer the flavour, texture, presentation and temperature of the food compared to 

a cook-chill food service (Edwards & Hartwell, 2006). 

Some studies have highlighted contradictory results regarding patients’ experiences with food 

quality in hospital. In Switzerland patients were generally positive about quality, with 86% 

being satisfied or very satisfied with the hospital food, and 75% said the flavour was good 

(Stanga et al., 2003). Dissatisfied patients were more vocal compared to those who were 

satisfied, although dissatisfied patients made helpful suggestions for improvement (Stanga et 

al., 2003). Other studies also conducted in Switzerland reported over 90% of patients found 

the quality of food to be satisfactory (excellent, very good or acceptable) (Dupertuis et al., 

2003; Thibault et al., 2011). Similar positive results were found regarding hospital food in Italy, 

patients reported sufficient portion size (85.2%), adequate temperature (85.2%) and good 

taste (70.7%) (Donini et al., 2008). 

 

Many theories regarding these varied findings have been proposed, food quality is difficult to 

investigate within a food service due to the influence of individual perceptions (Fallon et al., 

2008; Hartwell et al., 2007). Generally, satisfaction is established by contrasting expectations 

with reality or previous experiences. However, these are different for each patient, resulting 

in inconsistent findings (Fallon et al., 2008; Hartwell et al., 2007). Expectations vary between 

individuals, making it difficult to satisfy everyone at the same time (Fallon et al., 2008). This is 

often further compounded by the fact many patients have preconceived ideas about hospital 

food and expect poor quality (Hartwell, Edwards, & Symonds, 2006). Evidence for patient 

perceptions was presented by Johns et al. (2010) in the UK, for example some patients believed 

the bread was “lovely”, compared to others who thought the same bread was “tasteless”. 
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Comparisons were also made with previous hospital experiences, as some patients reported 

the food had improved from previous admissions and was better than expected (Johns et al., 

2010; Watters et al., 2003). Previous experiences, perceptions and comparisons make hospital 

food quality difficult to address even though the quality domain is the most important factor 

in determining overall meal and food service satisfaction (Capra, Wright, Sardie, Bauer, & 

Askew, 2005; Fallon et al., 2008). As a result, improving food quality is usually the target across 

hospitals worldwide (Fallon et al., 2008). 

 

2.4.6 Effects of illness on food intake 

The effects of illness domain was added to the survey by Keller et al. (2015) and investigated 

issues such as chewing or swallowing difficulties, breathing difficulties and pain on a patients 

food intake (Keller et al., 2015). The most commonly experienced issue was a loss of appetite 

affecting food intake (63.9%), followed by sickness (42.7%). Higher scores in this domain was 

associated with patients who were female, malnourished, had a reduced food intake during 

the first week of admission, had a reported pre-admission weight loss or had a registered 

dietitian visit during their admission (Keller et al., 2015). 

 

This domain is unique as many of the barriers can be controlled or minimised by medication or 

input from health care professionals. Medications that can be used include antiemetics for 

sickness and nausea, orexigenics for stimulating an appetite, analgesics for pain relief or 

hypnotics to induce sleep (Medical Associates Health Plan, 2018). Despite the ability to 

medically ease these barriers, issues such as a loss of appetite and sickness as reported by 

Keller et al. (2015) are also described in other countries around the world. In Switzerland, 50% 

of patients had a decreased appetite during their admission and 6% of patients had no appetite 

(Stanga et al., 2003). In Spain, 18.2% of male patients and 22.2% of female patients underwent 

changes in appetite, with a greater loss of appetite identified in malnourished patients (Pablo, 

Izaga, & Alday, 2003). Similar findings were reported by a study conducted in Norway where 

43% of patients had a reduced appetite in hospital, of which 71% were considered 

undernourished (Mowe & Bohmer, 2002). Although the number of patients affected by a loss 

of appetite varies, patients are consistently affected by this barrier, likely due to the fact it is 

an adaptive, protective response in the acute phase of illness (Schütz, Bally, Stanga, & Keller, 

2014). Sickness is a broad term and when left for patient interpretation, can include nausea 

and vomiting. Both nausea and vomiting can arise from a variety of causes, in hospital the most 

evident being postoperative nausea and vomiting (PONV). The overall incidence of PONV in 

hospitals is approximated at 25-30% in the USA, 38% in Germany and 41% in East Africa (Apfel, 

Kranke, Eberhart, Roos, & Roewer, 2002; Chalya, Mhewa, & Mabula, 2015; Gan, 2002; Kovac, 

2000). An increased risk for PONV is seen in younger patients, women, elective procedures, 

longer duration of anaesthesia, non-smokers, obese patients and patients with a PONV history 

(Cohen, Duncan, DeBoer, & Tweed, 1994; Lerman, 1992). Although the effects of illness that 

fall within this domain (loss of appetite and sickness) have been investigated, their effect 

specifically on food consumption while in hospital remains largely unknown. 
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3.1 Abstract 

Background: Hospital patients worldwide often do not eat all of their meals; these patients are 

more likely to experience undesirable health outcomes as a consequence of not meeting their 

nutritional requirements. 

 

Aim: To investigate the barriers to surgical patients’ oral intake in an acute hospital setting in 

New Zealand (NZ). 

 

Objectives: To conduct a pilot study to test the usability of the validated Patient Mealtime and 

Nutrition Care Survey (PMNCS) in a NZ setting, and to adapt the PMNCS to include the most 

relevant barriers to oral intake in NZ. Further, to conduct a feasibility study to test the 

effectiveness of the NZ-PMNCS independently, and paired with patient meal observations to 

confirm the effectiveness of the tool. 

 

Methods/Design: A single-centre cross-sectional study conducted at North Shore Hospital, NZ. 

A sample of surgical in-patients participated in the pilot study (n=100) and feasibility study 

(n=65). 

 

Results: The most frequently reported barriers were food brought into the hospital by visitors 

(81.5%) and a loss of appetite (70.8%). Six barrier domains were explored revealing significant 

findings for: younger (<65 years) compared to older (65 years) age associated with more 

hunger domain barriers (1.47  0.81 versus 0.90  0.67, P=0.003); longer (>5 days) versus 

shorter (5 days) length of stay associated with more food quality domain barriers (1.20  1.26 

versus 0.40  0.81, P=0.003). Comparison of the NZ-PMNCS and meal observations showed 

that patients consuming ½ of their meals more frequently reported inability to make 
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informed menu choices (50.0%)(P=0.027) and that prescribed nutritional supplements 

affected their food intake (50%)(P=0.001).  

Conclusion: The NZ-PMNCS was found to be feasible to use in the NZ setting. Key issues 

identified were patients consuming less than half their food reporting difficulty making menu 

choices with limited information and consuming prescribed nutritional supplements affecting 

their food intake. These findings may contribute to changing hospital practices to improve food 

intake. 

 

Keywords: barriers, oral intake, foodservice, surgical patients, hospital 
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3.2 Introduction 

Nutrition plays an important role in the health and wellbeing of all individuals. Within the acute 

hospital setting, nutrition plays a crucial role in promoting recovery and preventing undesirable 

health outcomes for patients (Dupertuis et al., 2003; Naber et al., 1997). Many patients do not 

eat all of the meals they have been provided with while in hospitals around the world, these 

patients are predicted to have a suboptimal intake (Agarwal et al., 2012; Barton, Beigg, 

Macdonald, & Allison, 2000; Dupertuis et al., 2003; Kondrup et al., 2002). Having a suboptimal 

intake is of concern as these patients are not likely to be meeting their nutritional requirements 

based on the amount of hospital food they are consuming orally (Almdal, Viggers, Beck, & 

Jensen, 2003; Barton et al., 2000; Dupertuis et al., 2003; Kondrup et al., 2002). This is 

compounded by the fact their nutritional requirements, such as energy and protein, often 

increase while in hospital (Dietitians New Zealand Inc, 2016).   

 

Patients who have a sustained suboptimal intake in hospital are likely to lose weight during 

their admission, have a higher risk of becoming malnourished, increased length of stay, 

increased readmission rate, increased morbidity, decreased quality of life and increased 

mortality (Agarwal et al., 2013; Löser, 2010; K. Norman, Pichard, Lochs, & Pirlich, 2008; Planas 

et al., 2004; Robinson, Goldstein, & Levine, 1987; Vahabzadeh, 2017). These undesirable health 

outcomes place a financial strain on hospital resources and staff (Curtis et al., 2017). Patients 

who are not eating their hospital meals also contribute to increased food wastage, which can 

lead to environmental and social implications (Almdal et al., 2003; Dupertuis et al., 2003; 

Goonan, Mirosa, & Spence, 2014). 

 

Surgical patients often have a suboptimal intake during their admission and as a result they 

can also experience many complications, much like the wider group of hospital patients 

(Agarwal et al., 2013; Bruun, Bosaeus, Bergstad, & Nygaard, 1999; Kahokehr et al., 2010). Poor 

nutrition for surgical patients can also lead to an impaired wound healing response and 

decreased muscle function, respiratory function and immune function (Bruun et al., 1999; 

Haydock & Hill, 1986; Windsor, Knight, & Hill, 1988). Surgical patients may follow a 

postoperative diet regime, sometimes involving numerous diet codes and oral nutritional 

supplements (ONS) to aid recovery and prevent complications (Huckleberry, 2004; Ljungqvist, 

Scott, & Fearon, 2017).  

 

Many theories have been proposed to explain why a patient may or may not eat their meals 

while in hospital. The various barriers to eating while in hospital have been investigated in 

several studies (Keller et al., 2015; Naithani, Thomas, Whelan, Morgan, & Gulliford, 2009). 

Naithani et al. (2009) developed a survey to explore patient experiences of food access in the 

United Kingdom (UK). Keller et al. (2015) assessed the barriers to food intake in hospitals across 

Canada using an adapted and validated version of the original survey created by Naithani et al. 

(2009), called the Patient Mealtime and Nutrition Care Survey (PMNCS). Barriers were 

classified under six domains; organisational, choice, hunger, eating difficulties, quality and 
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effects of illness on food intake. Due to the worldwide differences in foodservices and the 

transient nature of hospital populations (Naithani et al., 2009), the present study aims to assess 

the barriers to surgical patients’ oral intake in an acute hospital setting in New Zealand (NZ).  

3.3 Methods 

Study Design 

This is a single-centre cross-sectional study which was conducted to further understand the 

barriers to patients’ oral intake. The chosen location was in the acute hospital setting at North 

Shore Hospital, Waitemata District Health Board (WDHB). North Shore Hospital is one of two 

hospitals within the WDHB region. A sample of surgical (general and orthopaedic) patients 

from four wards at North Shore Hospital were included in the study. At any given time, the 

total population could be up to 140 patients (35 on each ward). This study was conducted in 

two phases. Phase one was a pilot study to test and adapt the validated PMNCS for use in a NZ 

hospital setting. Phase two was a feasibility study to trial the NZ-PMNCS in the hospital setting. 

 

Ethical and Locality Approval 

Ethical approval was obtained for this study from the Massey University Human Ethics 

Committee (MUHEC): Southern A, Application 16/66. This study was also reviewed by the 

Māori Research Committees, for Massey University and for Waitemata and Auckland District 

Health Boards, and the Awhina Research and Knowledge Centre. 

 

Inclusion criteria 
Pilot study & Feasibility study 

• Patients who have been in hospital care for at least 48 hours 

• Have an anticipated length of stay for at least the next 24 hours 

• Can speak English 

• Are aged 16 years or older 

• Have consumed at least one hospital meal during current hospital admission (pilot 
study) or will be consuming one hospital meal during the next 24 hours (feasibility 
study) 

 
Exclusion criteria 
Pilot study & Feasibility study 

• Patients under the age of 16 years 

• Have been Nil by Mouth (NBM) for the entire hospital stay (pilot study only) 
Charge Nurse Managers and researcher had the ability to further exclude patients for both 

studies under their discretion if patients were too unwell to participate on the day.  

 

Sample Size 

Pilot study- 100 surgical in-patients completed the validated PMNCS. 
Feasibility study- 65 surgical in-patients completed the NZ-PMNCS. Of these, 60 patients also 

had a meal observation completed in the 24 hours following completion of the survey. Five 

patients were discharged before a meal observation could occur (Figure 3.1). 
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Figure 3.1: Visual representation of the two phases of research 

 

Participant recruitment 

Pilot study & Feasibility study - on each day of data collection, the Charge Nurse Managers 

assisted in identifying the patients who met the inclusion and exclusion criteria. Only these 

patients were approached for recruitment. All patients had the opportunity to read the 

Participant Information Sheet and to discuss the research project with the researcher prior to 

signing the Participant Consent Form. Patients were advised of the estimated 10-15 minute 

timeframe to complete the survey, as well as their right to withdraw at any time. Patients who 

did not wish to participate in the research project were excluded from further recruitment 

during their admission. One researcher conducted data collection to reduce interrater bias. 

Data collection 

Pilot study- patients had the option of completing the survey independently or with assistance 

from the researcher and they were encouraged to ask questions throughout the process. After 

consenting to the study, patients then self-completed the first four questions providing 

demographic information on the Participant Background Information Sheet. The remaining 

Phase 1 
(Pilot Study) 

Patients completed the Patient Mealtime and 
Nutrition Care Survey (n=100) 

 

 

Phase 2 
(Feasibility Study) 

Patients completed the New Zealand Patient 
Mealtime and Nutrition Care Survey (n=65) 

 

 
Patients were discharged before 
completing a meal observation 

(n=5) 
 

 
Patients additionally completed 

a meal observation (n=60): 
20 during Breakfast, 20 during 

Lunch and 20 during Dinner 

 

Patient Mealtime and Nutrition Care Survey 
adaptation 
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information was collected by the researcher from the patient notes, from the Charge Nurse 

Managers and from Saffron (the electronic menu management/ meal ordering system), to 

reduce respondent burden. Data collection for the pilot study occurred in January 2017. 

 

Patients then completed the validated PMNCS, which was chosen as it had been tested in 

several studies. It is a concise tool which is both valid and reliable. The survey was designed for 

hospital in-patients and covers a wide variety of barriers they may have experienced during 

their admission. This survey consists of 38 questions that fall under six domains of barriers; 

organisational, choice, hunger, eating difficulties, food quality and effects of illness. All 

questions required answers in a Likert scale format, which produced quantitative data.  

 

Survey adaptation- the Participant Background Information Sheet was altered to capture a 

greater range of demographic information in the feasibility study. The changes made to adapt 

the PMNCS for the feasibility study were based on statistical analysis of data collected during 

the pilot study, feedback from patients and from experience with data collection. Sixteen 

changes were made to the PMNCS to create the NZ-PMNCS. Five open-ended questions with 

answer boxes were added into the survey where patients commonly made verbal and written 

comments during the pilot study. This also brought in a new element of qualitative data to the 

survey, which the original survey did not contain. Previous research has highlighted the use of 

comments within surveys as critical, as qualitative data can support the understanding of 

quantitative results (Messina et al., 2013). Eleven questions, in a Likert scale format, were 

added or reworded in the adapted survey to provide further detail where deemed necessary 

and allowed for further exploration of concepts and themes. 

 

Feasibility study- patients also had the option of self-completing the survey or with assistance 

from the researcher. They were encouraged to ask questions throughout the process. After 

consenting to the study, patients self-completed the first four questions on the Participant 

Background Information Sheet. The remaining information was collected by the researcher to 

reduce respondent burden. Data collection spanned across June and July 2017. 

 

Patients then completed the NZ-PMNCS, consisting of 51 questions, categorised under the 

same six barrier domains. Meal observations were a unique addition to the final study to 

capture a holistic view of all patient mealtime experiences. After a patient had completed the 

NZ-PMNCS, a meal observation was conducted during the following 24 hours of their 

admission. Any assistance, interruptions or consumption of non-hospital food was recorded on 

the Participant Background Information Sheet. As a patient was delivered their meal, their 

unique patient code was placed on their tray and a photograph of their meal was taken by the 

researcher before they started eating. The researcher did not remain with each patient for the 

full duration of their meal, but recorded any relevant observations that they witnessed while 

circulating the wards during the mealtime period. A second photograph was taken after the 

patient stated they had finished their meal or when the meal trays were collected.  
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Data handling  

Pilot study & Feasibility study 

Data were collected using both paper surveys and electronic photographs, both were de-

identified with the use of unique patient codes. Patients’ survey responses were coded and 

entered manually into a Microsoft Excel spreadsheet. All of the data were double-checked for 

transfer errors during the data handling process. 

 

Feasibility study  

Electronic photographs were analysed by comparing before and after photos. Oral intake was 

estimated from the photographic data by recording the mean proportion of food consumed 

based on the meal components each individual was served. The proportion of each meal 

component consumed was visually estimated to the nearest 10% (smallest feasible proportion 

from photographs) and recorded on a Microsoft Excel spreadsheet. This gave an indication of 

the amount of food that was consumed, but by no means was an exact measure. The mean 

proportion consumed of each meal component was also recorded to give an indication of 

which components patients commonly received based on their menu order and which 

components they consumed the most of. Both aspects are important as one provides useful 

information for menu planning within the food service and the other provides information 

required for a case-by-case analysis.  

 

Statistical analysis 

Pilot study & Feasibility study 

The coded data were imported into SPSS 24 for Windows (SPSS Inc, Chicago IL) for statistical 

analysis. Proportions were used to describe the patient, care and hospital characteristics, the 

barriers to oral intake, patients’ opinions and comments and meal observations. Both the age 

and length of stay were checked for normality in the pilot study and final study using the 

Kolmogorov-Smirnov and Shapiro-Wilk tests, with significance set at p0.05. As the data were 

not normally distributed, the median, 25th and 75th percentiles were used for analysis.  

 

Feasibility study 

The prevalence of barriers within patient sub-groups (based on length of stay and oral intake) 

were examined with Pearson Chi-Square and Fisher’s Exact Test. The overall barrier score for 

each domain was reported as a mean and standard deviation (SD) after applying the central 

limit theorem (Hill, 1998; G. Norman, 2010). Patients were separated into sub-groups for 

analysis based on certain characteristics (patient, care and hospital), the differences between 

these characteristics and their barrier scores were examined with a paired t-test (p0.05).  

 

Informing Participants of Results 

Pilot study & Feasibility study 

Patients had the option of being contacted after the results from both phases had been 

analysed. A brief summary of findings was sent to patients at conclusion of the study.  
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3.4 Results 

Results from the pilot study, involving 100 patients, were used to adapt the PMNCS. These are 

reported in Appendix A. The findings from the 65 patients involved in the feasibility study are 

described below.  

 

Patient, care and hospital characteristics 

The demographic characteristics of the patients in the feasibility study (n=65) are presented in 

Table 3.1. Most of the patients were aged under 65yrs (55.4%) and the majority of patients 

were women (53.8%). The most common primary ethnicity was NZ European (75.4%). The 

majority of the patients had a length of stay of five days or less (56.9%) and the median length 

of stay was 6 days (25th percentile = 4 days; 75th percentile = 10 days).  

 

The majority of patients were admitted for orthopaedic surgery (63.1%), and 78.5% of this 

cohort were postoperative when approached to complete the survey. A standard diet code 

was the most common current diet code (75.4%) and the most common diet code experienced 

during the previous 7 days of admission (81.5%). Most patients (73.8%) had one diet code 

during their admission, whilst 26.2% of patients experienced changes to their diet code during 

their admission (two diet codes or more).  

 

In terms of patients self-reported food intake in hospital, 38.5% consumed ≤½, 61.5% 

consumed >½ and 33.8% reported consuming all of their food. Many patients (56.9%) reported 

being constipated while in hospital and 12.3% reported having diarrhoea. 

 

Table 3.1: Summary of demographic information including patient, care and hospital 
characteristics  

 Total with 
characteristic 
(N=65) 

Median  
(25th, 75th 
percentile) 

Parameter n (%)  

Age  62 [47,76] 
  <65 years 36 (55.4)  

  65 years 29 (44.6)  

Gender   
  Female 35 (53.8)  

  Male 30 (46.2)  
Primary Ethnicity   
  New Zealand European 49 (75.4)  
  European   6 (9.2)  
  Pacific   4 (6.4)  
  Māori    3 (4.6)  
  Asian   3 (4.6)  

Secondary Ethnicities   

  No secondary ethnicity 60 (92.3)  
  Māori    3 (4.6)  
  Pacific   2 (3.1)  
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Patients can identify with more than one secondary ethnicity. 

Other surgical admissions included: hernia repair, pancreatectomy, cellulitis, cholecyctitis, hepatoctomy, eye trauma, skin 
excision and cholangitis. 
Standard diet code is designed for patients who are nutritionally well and able to eat normally with no restrictions (a full 
adult diet) 
†Composition modified diet codes included: High Energy High Protein, Enhanced Recovery After Surgery, Restricted Fibre, 
Vegetarian and Low Sodium. 
‡Texture modified diet codes included: Soft Mechanical and Soft Dysphagic. 
ΩLiquid diet included: Free Oral Fluids and Clear Oral Fluids. 

 

 

   

 Total with 
characteristic 
(N=65) 

Median  
(25th, 75th 
percentile) 

Parameter n (%)  

Length of stay  6 [4,10] 

  5 days 37 (56.9)  
  >5 days 28 (43.1)  
Type of surgical ward   
  Orthopaedic (Wards 7 and 9) 47 (72.3)  
  General (Wards 4 and 8) 18 (27.7)  
Stage of admission   
  Post-operation/s 51 (78.5)  
  Pre-operation 14 (21.5)  
Type of surgery   
  Orthopaedic 41 (63.1)  

  Other   9 (13.8)  

  Lower gastrointestinal tract   8 (12.3)  
  Neurological   5 (7.7)  
  Upper gastrointestinal tract   2 (3.1)  
Diet code; current   

  Standard 49 (75.4)  
  Composition modified† 13 (20.0)  
  Texture modified‡   2 (3.1)  
  Liquid dietΩ   1 (1.5)  
Diet code; experienced during previous 7 days of admission   

  Standard 53 (81.5)  

  Composition modified† 13 (20.0)  
  Nil by mouth 11 (16.9)  
  Liquid dietΩ   9 (13.8)  

  Texture modified‡   2 (3.1)  
Number of diet codes during previous 7 days of admission   
  1 48 (73.8)  
  2   8 (12.3)  
  3   5 (7.7)  
  4   4 (6.2)  
Had a registered dietitian visit   
  No 54 (83.1)  
  Yes 11 (16.9)  
Self-reported food intake   
  All 22 (33.8)  
  ¾  18 (27.7)  
  ½  16 (24.6)  
  ¼    9 (13.8)  
  None   0 (0.0)  
Self-reported bowel motions   
  Constipated 37 (56.9)  
  Normal 20 (30.8)  
  Diarrhoea   8 (12.3)  
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Food related barriers 

The prevalence of food related barriers within the hospital are presented in Table 3.2. 

Common barriers include >30% of patients who report being affected (Keller et al., 2015), with 

15 individual barriers meeting this criterion. The 10 most commonly reported barriers were: 

visitors bringing in food for patients (81.5%), a loss of appetite affecting food intake (70.8%), 

nausea affecting food intake (56.9%), sickness affecting food intake (49.2%), not always 

wanting the food that had been ordered (46.2%), did not receive the ordered food (46.2%), 

missed meals due to not being available when they were served (40.0%), pain affecting food 

intake (40.0%), tiredness affecting food intake (36.9%) and bowel motions affecting appetite 

(36.9%). 

 

The most common barriers within each barrier domain were also identified. Within the 

organisational domain, not always wanting the food that had been ordered was the barrier 

that overall affected the most patients (46.2%). In the choice domain, the common barrier was 

that patients were not provided with enough information to choose the right food (30.8%). In 

the hunger domain, 81.5% of visitors brought in food for the patient. Within the eating 

difficulties domain, the most common barrier was that 35.4% of patients had difficulty opening 

packets or unwrapping food. The quality domain showed that 23.1% of patients were 

dissatisfied with the taste of the food and 23.1% of patients were dissatisfied with the 

temperature of the food. Finally, in the effects of illness domain, 70.8% of patients reported a 

loss of appetite affecting food intake. 

 

Patients were deemed to have had a short stay (brief hospitalisation) if their length of stay was 

five days or less, and a long stay if their length of stay was more than five days (Damiani et al., 

2011). Within the eating difficulties domain, short stay patients (6.7%) significantly reported 

fewer issues with difficulty cutting up their food compared to long stay patients (25.7%) 

(P=0.041). Within the food quality domain, short stay patients experienced significantly less 

issues with taste (10.0%) and temperature (10.0%) compared to long stay patients (34.3%) 

(P=0.021) and (34.3%) (P=0.021) respectively. Within the illness domain, 26.7% of short stay 

patients reported that pain has affected their food intake, which was significantly less 

compared to long stay patients (51.4%) (P=0.042). 
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Table 3.2: Prevalence of food related barriers, for the total patient sample and short/ long 
stay patients, within food intake barrier domains 

 Total 
number 
affected 
N=65 

Number of 
short stay 
affected 
(≤5days) 
N=30 

Number of 
long stay 
affected 
(>5days) 
N=35 

 

Barriers to food intake reported by patients n (%) n (%) n (%) p-value 

Organisational      

  Did not always want food that has been ordered 30 (46.2) 14 (46.7) 16 (45.7) 0.939 

  Did not receive ordered food 30 (46.2) 11 (36.7) 19 (54.3) 0.155 

  Missed meals due to not being available when they were 
served 

26 (40.0) 12 (40.0) 14 (40.0) 1.000 

  Missed meals due to avoiding food for tests 20 (30.8)   9 (30.0) 11 (31.4) 0.901 

  Did not get help when needed (restricted to patients who 
needed help)‡ 

  2 (28.6)   1 (33.3)   1 (25.0) 1.000 

  When meals missed, not given hospital food by staff 
(restricted to patients who missed meals)† 

10 (27.8)   4 (26.7)   6 (28.6) 1.000 

  Disturbed by activities, noises or unpleasant smells 17 (26.2)   7 (23.3) 10 (28.6) 0.632 

  Interrupted by the hospital staff 17 (26.2)   5 (16.7) 12 (34.3) 0.107 

Choice     

  Not enough information provided to choose the right food 20 (30.8)   8 (26.7) 12 (34.3) 0.507 

  Not being able to choose preferred foods 12 (18.5)   5 (16.7)   7 (20.0) 0.730 

  Meals not served at times that suit patient   7 (10.8)   1 (3.3)   6 (17.1) 0.112 

  Do not understand how to complete the menu selections   1 (1.5)   0 (0.0)   1 (2.9) 1.000 

Hunger     

  Visitors bring in food  53 (81.5) 24 (80.0) 29 (82.9) 0.767 

  Become hungry as the time between meals is too long 18 (27.7)   8 (26.7) 10 (28.6) 0.864 

  Felt hungry but could not ask staff for food   6 (9.2)   3 (10.0)   3 (8.6) 1.000 

  Felt hungry but no food was available from the hospital   2 (3.1)   1 (3.3)   1 (2.9) 1.000 

Eating difficulties     

  Difficulty opening packets or unwrapping food 23 (35.4) 11 (36.7) 12 (34.3) 0.841 

  In an uncomfortable position to eat 22 (33.8)   9 (30.0) 13 (37.1) 0.544 

  Difficulty reaching food 18 (27.7)   7 (23.3) 11 (31.4) 0.467 

  Difficulty cutting up food 11 (16.9)   2 (6.7)   9 (25.7) 0.041* 

  Difficulty feeding self   4 (6.2)   1 (3.3)   3 (8.6) 0.618 

  Not enough time to eat all the food   3 (4.6)   2 (6.7)   1 (2.9) 0.591 

  Needed help to eat meals   2 (3.1)   0 (0.0)   2 (5.7) 0.495 

Food quality; dissatisfied with:     

  Taste 15 (23.1)   3 (10.0) 12 (34.3) 0.021* 

  Temperature of food 15 (23.1)   3 (10.0) 12 (34.3) 0.021* 

  Appearance 10 (15.4)   3 (10.0)   7 (20.0) 0.319 

  Portion size 10 (15.4)   3 (10.0)   7 (20.0) 0.319 

  Smell   4 (6.2)   0 (0.0)   4 (11.4) 0.118 
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Based on the number of patients who reported experiencing the barrier at least once during their admission.  
†Sub-question; patients who answered ‘did not miss a meal’ were excluded. 
‡Sub-question; patients who answered ‘did not need any help’ were excluded. 
*Pearson Chi-Square and Fisher’s Exact Test, p<0.05 indicates statistical significance. 

 

The associations between barriers and certain characteristics (patient, care and hospital) are 

reported in Table 3.3 and Table 3.4. The highest mean barrier score for all patients was 

calculated within the illness domain being 4.38  2.95 from 13 possible barriers, followed by 

an organisational barrier score of 2.34  1.74 from eight barriers. The lowest mean barrier 

score for all patients was within the choice domain, being 0.62  0.76 from four possible 

barriers.  

 

Significant associations were found between many barrier domains and characteristics. 

Younger age (<65 years) was significantly associated with experiencing more barriers within 

the hunger domain compared to those who were older (65 years) (1.47  0.81 versus 0.90  

0.67, P=0.003). A longer length of stay (>5 days) was significantly associated with experiencing 

more barriers from the food quality domain compared to those with a shorter length of stay 

(5 days) (1.20  1.26 versus 0.40  0.81, P=0.003), and more barriers from the illness domain 

(5.11  3.00 versus 3.53  2.69, P=0.030). Patients undergoing general surgery significantly 

experienced more barriers within the illness domain compared to those undergoing 

orthopaedic surgery (5.75  2.86 versus 3.59  2.72, P=0.003). Being located on a general 

surgical ward was significantly associated with experiencing less hunger barriers compared to 

those on an orthopaedic ward (0.89  0.68 versus 1.34  0.81, P=0.041), and more barriers 

from the illness domain (6.61  2.43 versus 3.53  2.69, P=<0.001). Patients who had one diet 

code during the previous 7 days of admission experienced significantly more barriers from the 

hunger domain compared to those who had two or more diet codes (1.31  0.85 versus 0.94 

 0.56, P=0.048), and less barriers from the illness domain (3.83  2.71 versus 5.94  3.11, 

 Total 
number 
affected 
N=65 

Number of 
short stay 
affected 
(≤5days) 
N=30 

Number of 
long stay 
affected 
(>5days) 
N=35 

 

Barriers to food intake reported by patients n (%) n (%) n (%) p-value 

Illness; effect on food intake:     

  Loss of appetite 46 (70.8) 18 (60.0) 28 (80.0) 0.077 

  Nausea 37 (56.9) 16 (53.3) 21 (60.0) 0.588 

  Sickness 32 (49.2) 14 (46.7) 18 (51.4) 0.702 

  Pain 26 (40.0)   8 (26.7) 18 (51.4) 0.042* 

  Tired 24 (36.9)   8 (26.7) 16 (45.7) 0.113 

  Bowel motions affected appetite  24 (36.9)   9 (30.0) 15 (42.9) 0.284 

  Vomiting 22 (33.8)   8 (26.7) 14 (40.0) 0.257 

  Medication  19 (29.2)   9 (30.0) 10 (28.6) 0.900 

  Worried 15 (23.1)   4 (13.3) 11 (31.4) 0.084 

  Prescribed nutritional supplements  13 (20.0)   3 (10.0) 10 (28.6) 0.062 

  Chewing or swallowing difficulties 12 (18.5)   4 (13.3)   8 (22.9) 0.324 

  Depressed 10 (15.4)   3 (10.0)   7 (20.0) 0.319 

  Breathing difficulties   5 (7.7)   2 (6.7)   3 (8.6) 1.000 
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P=0.010). Patients currently on a standard diet code was significantly associated with 

experiencing less barriers from the illness domain compared to those on a therapeutic diet 

code (3.71  2.77 versus 6.44  2.56, P=0.001). Patients with low self-reported food intake 

(½) reported more barriers from the food quality domain compared to those who reported 

consuming more food (>½) (1.28  1.34 versus 0.55  0.90, P=0.011), and more barriers from 

the illness domain (5.56  2.87 versus 3.65  2.78, P=0.010). Patients with a low observed food 

intake (½) reported more barriers from the choice domain compared to those who consumed 

more food (>½) (0.89  0.90 versus 0.43  0.67, P=0.032). Finally, patients who reported 

abnormal bowel motions experienced more barriers within the illness domain compared to 

those with normal bowel motions (5.04  2.91 versus 2.90  2.51, P=0.006).  There were no 

significant associations found with gender (male and female) and stage of admission (pre-

operation and post-operation) within any of the barrier domains.
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Table 3.3: Patient gender, age, length of stay, stage of admission and type of surgery associations with food intake barrier domains 

Mean barrier score calculated as the mean number of barriers experienced within that domain. A higher mean barrier score indicates more barriers were experienced within that domain. 
†Orthopaedic: limited to orthopaedic surgery only. 
‡General surgery: includes upper gastrointestinal, lower gastrointestinal, neurological and other surgeries. 
*Independent samples t-test, p<0.05 indicates statistical significance. 
 

 

 

 

 

 Total 
number of 
barriers in 

domain 

All patients 
Mean barrier 

score  SD 

Gender 

Mean barrier score  SD 

Age 

Mean barrier score  SD 

Length of stay 

Mean barrier score  SD 

Stage of admission 

Mean barrier score  SD 

Type of surgery 

Mean barrier score  SD 

Food intake 
barrier domains 

  Male Female p-value <65 
years 

65 
years 

p-
value 

5 days >5 
days 

p-value Pre-
operation 

Post-
operation 

p-value Ortho- 
paedic

† 
 

General ‡ p-value 

Organisational 8 2.34  1.74 2.47  
1.91 

2.23  
1.61 

0.587 2.50  
1.95 

2.14  
1.46 

0.410 2.10  
1.67 

2.54  
1.80 

0.311 3.07  
2.20 

2.14  
1.56 

0.076 2.44  
1.78 

2.17  
1.71 

0.548 

Choice 4 0.62  0.76 0.50  
0.68 

0.71  
0.83 

0.263 0.58  
0.73 

0.66  
0.81 

0.710 0.47  
0.73 

0.74  
0.78 

0.148 0.79  
0.80 

0.57  
0.76 

0.351 0.54  
0.74 

0.75  
0.79 

0.281 

Hunger 4 1.22  0.80 1.23  
0.86 

1.20  
0.76 

0.869 1.47  
0.81 

0.90  
0.67 

0.003* 1.20  
0.81 

1.23  
0.81 

0.887 1.43  
1.02 

1.16  
0.73 

0.264 1.22  
0.79 

1.21  
0.83 

0.957 

Eating 
difficulties 

7 1.28  1.31 1.20  
1.49 

1.34  
1.14 

0.664 1.14  
1.44 

1.45  
1.12 

0.346 1.07  
1.17 

1.46  
1.40 

0.232 1.43  
1.60 

1.24  
1.23 

0.627 1.29  
1.38 

1.25  
1.19 

0.900 

Food quality 5 0.83  1.14 0.60  
1.04 

1.03  
1.20 

0.132 0.81  
1.14 

0.86  
1.16 

0.844 0.40  
0.81 

1.20  
1.26 

0.003* 0.93  
1.27 

0.80  
1.11 

0.720 0.88  
1.10 

0.75  
1.22 

0.666 

Illness 13 4.38  2.95 4.00  
2.88 

4.71  
3.01 

0.334 3.94  
2.96 

4.93  
2.89 

0.182 3.53  
2.69 

5.11  
3.00 

0.030* 3.64  
3.27 

4.59  
2.85 

0.291 3.59  
2.72 

5.75  
2.86 

0.003* 
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Table 3.4: Patient ward, diet codes, intake and bowel motion associations with food intake barrier domains 

Mean barrier score calculated as the mean number of barriers experienced within that domain. A higher mean barrier score indicates more barriers were experienced within that domain. 
†Orthopaedic wards: includes ward seven and ward nine. 
‡General wards: includes ward four and ward eight. 
Standard: includes standard diet code only. 
ΩTherapeutic: includes composition modified, texture modified and liquid diet codes.  
Normal: defined as a patient responding ‘normal’ to the question ‘since I came into hospital, my bowel motions have been mostly…’. 
Abnormal: defined as a patient responding ‘diarrhoea’ or ‘constipated’ to the question ‘since I came into hospital, my bowel motions have been mostly…’. 
*Independent samples t-test, p<0.05 indicates statistical significance. 

 Type of surgical ward 

Mean barrier score  SD 

Number of diet codes during 
previous 7 days 

Mean barrier score  SD 

Current diet code 

Mean barrier score  SD 

Self-reported food intake 

Mean barrier score  SD 

Observed food intake 

Mean barrier score  SD 

Self-reported bowel motions 

Mean barrier score  SD 

Food intake 
barrier domains 

Ortho- 

paedic† 
 

General‡  p-
value 

1 diet 
code 

2 diet 
codes 

p-value Standard Therapeutic
Ω 

p-
value 

½  >½  p-value ½  >½  p-value Normal Ab-

normal 

p-value 

Organisational 2.43  
1.68 

2.11  
1.94 

0.520 2.23  
1.64 

2.65  
2.03 

0.400 2.31   
1.79 

2.44   
1.63 

0.796 2.44  
1.83 

2.28  
1.71 

0.714 2.44  
1.85 
 

2.19  
1.73 
 

0.612 2.80  
2.19 

2.13  
1.49 

0.156 

Choice 0.51  
0.72 

0.89  
0.83 

0.074 0.52  
0.68 

0.88  
0.93 

0.094 0.59   
0.70 

0.69   
0.95 

0.667 0.72  
0.89 

0.55  
0.68 

0.387 0.89  
0.90 

0.43  
0.67 

0.032* 0.60  
0.82 

0.62  
0.75 

0.915 

Hunger 1.34  
0.81 

0.89  
0.68 

0.041* 1.31  
0.85 

0.94  
0.56 

0.048* 1.29   
0.82 

1.00   
0.73 

0.218 1.12  
0.67 

1.28  
0.88 

0.452 1.28  
0.83 

1.19  
0.80 

0.704 1.25  
0.91 

1.20  
0.76 

0.818 

Eating 
difficulties 

1.30  
1.38 

1.22  
1.11 

0.836 1.29  
1.35 

1.24  
1.20 

0.880 1.31   
1.36 

1.19   
1.17 

0.755 1.48  
1.23 

1.15  
1.35 

0.325 1.44  
1.29 

1.21  
1.39 

0.551 1.45  
1.50 

1.20  
1.22 

0.480 

Food quality 0.81  
1.06 

0.89  
1.37 

0.801 0.69  
0.93 

1.24  
1.56 

0.188 0.67   
1.01 

1.31   
1.40 

0.051 1.28  
1.34 

0.55  
0.90 

0.011* 1.06  
1.16 

0.67  
1.07 

0.215 0.75  
1.07 

0.87  
1.18 

0.706 

Illness 3.53  
2.69 

6.61  
2.43 

<0.001
* 

3.83  
2.71 

5.94  
3.11 

0.010* 3.71   
2.77 

6.44   
2.56 

0.001* 5.56  
2.87 

3.65  
2.78 

0.010* 5.17  
3.28 

3.93  
2.84 

0.145 2.90  
2.51 

5.04  
2.91 

0.006* 
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Patient opinions and comments 

The prevalence of patient opinions and comments for the final study are presented in Table 

3.5. The most common comment by patients regarding difficulty choosing the right food was 

surrounding a lack of information provided about the food and/or menu (27.7%). Examples 

include “the descriptions can be misleading due to the lack of information” and “sometimes the 

staff taking orders complete the selections for patients”. Disruptions or interruptions by staff 

were reported by 12.3% of patients regarding organisational barriers. Comments included 

“occasionally a blood test is taken during breakfast time” and “doctors in the morning often 

interrupt breakfast”. 

 

The most common outcome for patients who missed a meal while in hospital was that the 

hospital provided food (72.2%), followed by a visitor bringing food (16.7%). The reasons for 

visitors bringing in food were further established; 66.0% brought food out of care e.g., “they 

bring in snacks and treat foods because they care”; and 49.1% of patients requested food to 

be brought into the hospital e.g., “I ask them to bring in dinner, coffee and snacks because I am 

a fussy eater”. 

 

The most frequent comment made by patients regarding eating difficulties surrounded having 

difficulty opening, cutting, reaching and/or eating food (41.5%). One patient stated, “I find it 

hard to open the lids on drinks and lids on porridge” whilst another said, “I have difficulty with 

orange juice and ice cream, the lids are hard to open”. Portion size was considered to be alright 

(70.8%), scoring higher than too large or too small. The temperature of the hot and cold food 

was considered to be alright (64.6% and 92.3% respectively), i.e. not too hot or too cold. 

 

In terms of food quality and satisfaction, taste (35.4%) was the most commented on. Examples 

include “the risotto tasted chalky”, “I need to add salt for flavour”, “soup tastes like packet-

soup” and “tea and coffee taste the same”.  Temperature of food (27.7%) was also an issue; 

“the porridge is luke warm”, “the toast is always cold” and “yoghurt is at room temperature”. 

These comments were categorised to include both positive, negative and/or constructive 

ideas. Patients’ comments were challenging to interpret as opinions are unique and it was 

often difficult to determine if the comment should be interpreted positively or negatively. 

Interestingly, the survey specifically asked for ideas on how these issues could be overcome, 

and only 15 patients came up with practical suggestions, including “the toast is often cold, could 

consider wrapping it up in tinfoil or have a toaster on the ward”; “desserts are very sweet, can 

use less sugar in baking”; or “the tea and coffee tastes the same, I think the containers are used 

for both, you can consider having separate containers”. 
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Table 3.5: Prevalence of patient opinions and comments 

 Total number 
of patients* 
N=65 

Patient opinions and comments n (%) 

Comments regarding difficulty choosing the right food   

  Lack of information provided about the food and/or menu 18 (27.7) 

  Uncontrollable hospital-related factors   4 (6.2) 

  Options aren’t appealing   3 (4.6) 

Comments regarding organisational barriers  

  Disruptions or interruptions by staff   8 (12.3) 

  Mistake with patient’s meal order    6 (9.2) 

  Time of ordering and/or meal service undesirable   6 (9.2) 

  Uncontrollable hospital-related factors   1 (1.5) 

Outcomes for patients who missed a meal†  

  The hospital provided food 26 (72.2) 

  A visitor brought them food   6 (16.7) 

  They had nothing to eat   4 (11.1) 

Reasons why visitors bring in food‡  

  Food brought in out of care  35 (66.0) 

  Food requested by the patient 26 (49.1) 

Eating difficulties comments  

  Difficulty opening, cutting, reaching and/or eating food 27 (41.5) 

  Surgery and/or injury has made it difficult to eat   9 (13.8) 

Rated portion size  

  Alright 46 (70.8) 

  Too large 10 (15.4) 

  Too small   9 (13.8) 

Rated temperature of the hot food  

  Alright 42 (64.6) 

  Too cold 23 (35.4) 

  Too hot   0 (0.0) 

Rated temperature of the cold food  

  Alright 60 (92.3) 

  Too hot   5 (7.7) 

  Too cold   0 (0.0) 

Comments regarding food quality/satisfaction  

  Taste mentioned 23 (35.4) 

  Temperature mentioned 18 (27.7) 

  Hospital menu mentioned 10 (15.4) 

  Texture mentioned   9 (13.8) 

  Portion mentioned   5 (7.7) 

  Appearance mentioned   4 (6.2) 

  Smell mentioned   4 (6.2) 

*Based on the comments made within the New Zealand Patient Mealtime and Nutrition Care Survey. 
†Sub-question; patients who answered ‘did not miss a meal’ or ‘always received hospital food when a meal was missed’ were 
excluded (N=36). 
‡Sub-question; patients who answered ‘my visitors never bring in food’ were excluded (N=53). 
Comments that were considered positive, negative and/or constructive were included. 
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Meal observations 

Meal observations are presented in Table 3.6. Sixty meal observations took place; 20 each at 

breakfast, lunch and dinner. The most common meal size was medium (81.7%), followed by 

large (10.0%) and small (8.3%). Most patients (91.7%) received no assistance during their meal, 

5.0% of patients received staff assistance and 3.3% of patients received assistance from a 

visitor. It was noted that 30.0% of all patients had at least one mealtime interruption during 

the meal observations. Patient mealtime interruptions included having visitors (21.7%), 

receiving medical care (5.0%), and showering (5.0%). 

 

During the meal observations, 75.0% of patients consumed only hospital food, whereas 16.7% 

also consumed a non-hospital addition to their hospital meal and/or non-hospital snack foods 

and 8.3% consumed an entire meal replacement of non-hospital food. Tray accuracy was 

observed based on a comparison of the meal order slip and what was served on the tray. Most 

meals (83.3%) were accurate and 11.7% of meals were inaccurate, either missing a meal 

component, receiving an extra component or the wrong component arrived on the tray. Meal 

substitutes (5.0%) were given if a patient’s selected option was not available, hence a note was 

seen on their tray and an alternative meal item replaced their choice. Some patients (13.3%) 

saved food from their tray to consume at a later time. 

 

Table 3.6: Meal observations associated with patient, care and hospital characteristics 

 Number of patients 
N=60 

Observations n (%) 

Meal observed  

  Breakfast 20 (30.8) 

  Lunch 20 (30.8) 

  Dinner 20 (30.8) 

Meal size  

  Medium 49 (81.7) 

  Large   6 (10.0) 

  Small   5 (8.3) 

Assistance  

  No red tray and no assistance observed 55 (91.7) 

  No red tray; but staff assistance observed   3 (5.0) 

  No red tray; but visitor assistance observed   2 (3.3) 

Mealtime interrupted  

  No 42 (70.0) 

  Yes 18 (30.0) 

Types of mealtime interruptions  

  Visitors present during mealtime 13 (21.7) 

  Medical care received during mealtime   3 (5.0) 

  Showering during mealtime   3 (5.0) 

Food consumed during observation  

  Only hospital food 45 (75.0) 
  Addition to hospital meal and/or snack foods 10 (16.7) 

  Entire replacement meal   5 (8.3) 
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 Number of patients 
N=60 

Observations n (%) 

Tray accuracy  

  Tray accurate 50 (83.3) 

  Tray inaccurate   7 (11.7) 

  Meal substitute provided   3 (5.0) 

Other observations  

  Saving food for later   8 (13.3) 

  Miscommunication when ordering*   2 (3.3) 

  Meal delivery error   2 (3.3) 

  Nausea and/or vomiting during meal   2 (3.3) 

  Sleeping during meal   2 (3.3) 
A red tray indicates to health care professionals that a patient requires help/assistance with their meal.  
The foods delivered to the patient did not match the foods written on the meal order slip. 
Meal substitutes are provided when the patients selected option is not available. In these circumstances, a note explaining 
the situation is placed on the patient’s meal tray and an alternative meal item replaces their selection.  
*Patients reported the order they placed did not match the meal order slip. 
Meal was incorrectly delivered to the wrong patient or not delivered at all. 

 
Photographic analysis 

Photographs were taken before and after a meal for the patients who participated in the 

meal observation. The proportion of food consumed could then be determined.  

 

 

Figure 3.2: Photographic example of a patient who proportionally consumed between none to 
¼ of their meal 
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Figure 3.3: Photographic example of a patient who proportionally consumed between ¼ to ½ 
of their meal 

 

 

Figure 3.4: Photographic example of a patient who proportionally consumed between ½ to ¾ 
of their meal 
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Figure 3.5: Photographic example of a patient who proportionally consumed between ¾ to all 
of their meal 

 

The meal observation photographs were analysed for each patient to establish proportionally 

how much food they consumed (Table 3.7). Overall, the majority (56.7%) of patients consumed 

>¾ of their meal, the minority (11.7%) consumed ¼ of their meal. Similar themes were seen 

for breakfast, lunch and dinner meal observations; with 55-60% of patients consuming >¾ of 

their meal, and 5-20% consuming ¼ of their meal. 

 

Table 3.7: Proportional intake of patients’ food during meal observations 

*Proportional intake indicates the mean amount of each food consumed based on the number of meal components a 

patient received. Does not reflect the quantity of food or energy content of food. 

 

Comparing food related barriers with meal observations 

A comparison of barriers affecting patients who consumed ½ or >½ of their meal during a 

meal observation was conducted in order to confirm results from the NZ-PMNCS (Table 3.8). 

Within the organisational domain, patients who consumed less food (½) frequently reported 

 Number of patients  
n (%) 

Proportional intake of food 
during all meal observations* 

All meals 
N=60 

Breakfast 
N=20 

Lunch 
N=20 

Dinner 
N=20 

 ¼    7 (11.7)   2 (10.0)   4 (20.0)   1 (5.0) 

>¼ to  ½  11 (18.3)   3 (15.0)   2 (10.0)   6 (30.0) 

>½ to  ¾    8 (13.3)   4 (20.0)   3 (15.0)   1 (5.0) 

>¾  34 (56.7) 11 (55.0) 11 (55.0) 12 (60.0) 
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not wanting the food that had been ordered (55.6%); and patients who consumed more food 

(>½) reported missing meals because they weren’t available when they were served (42.9%). 

Within the choice domain the patients who consumed ½ of their meal reported significantly 

more issues with not enough information provided to choose the right food (50.0%), compared 

to those who ate >½ of the food (21.4%) (P=0.027). Interestingly, within the hunger domain, 

33.3% of patients who ate ½ of the food reported becoming hungry as the time between 

meals was too long, compared to only 23.8% of patients who ate >½ of the food. Within the 

eating difficulties domain, patients who consumed less food (½) frequently reported being in 

an uncomfortable position to eat (44.4%); and patients who consumed more food (>½) 

reported difficulty opening packets or unwrapping food (33.3%). Concerning food quality, all 

five components (taste, temperature, appearance, portion size and smell) had higher 

dissatisfaction in the group of patients who consumed ½ of their meal, compared to those 

who consumed >½. A significant finding was identified within the effects of illness domain, 

50.0% of patients who consumed ½ of their meal reported consumption of their prescribed 

nutritional supplements affected their food intake, compared to only 9.5% (P=0.001) of 

patients who reported this as a barrier in the group that consumed >½ of their meal. It is also 

important to note that no differences (P=1.000) were found for the following barriers between 

patients who consumed ½ or >½ of their meal: help with meals, meals not served at suitable 

times, visitors bringing in food, not enough time to eat, appearance, portion size and chewing 

or swallowing difficulties. 

 

Table 3.8: Prevalence of food related barriers within food intake barrier domains compared to 
patients’ food intake during their meal observation 

 Number of affected patients  

 Consumed ½ of 
meal during 
observation 
N=18 

Consumed >½ of 
meal during 
observation 
N=42 

 

Barriers to food intake reported by patients n (%) n (%) p-value 

Organisational     

  Did not always want food that has been ordered 10 (55.6) 17 (40.5) 0.282 

  Did not receive ordered food   9 (50.0) 17 (40.5) 0.495 

  Missed meals due to not being available when they were 
served 

  6 (33.3) 18 (42.9) 0.490 

  Missed meals due to avoiding food for tests   3 (16.7) 15 (35.7) 0.140 

  Did not get help when needed (restricted to patients who 
needed help)‡ 

  1 (5.6)   1 (2.4) 1.000 

  When meals missed, not given hospital food by staff 
(restricted to patients who missed meals)† 

  3 (16.7)   6 (14.3) 0.370 

  Disturbed by activities, noises or unpleasant smells   6 (33.3)   8 (19.0) 0.319 

  Interrupted by the hospital staff   6 (33.3) 10 (23.8) 0.529 
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Based on the number of patients who reported experiencing the barrier at least once during their admission.  
†Sub-question; patients who answered ‘did not miss a meal’ were excluded. 
‡Sub-question; patients who answered ‘did not need any help’ were excluded. 
*Pearson Chi-Square and Fisher’s Exact Test, p<0.05 indicates statistical significance. 

 

    

 Number of affected patients  

 Consumed 50% 
of meal during 
observation 
N=18 

Consumed >50% 
of meal during 
observation 
N=42 

 

Barriers to food intake reported by patients n (%) n (%) p-value 

Choice    

  Not enough information provided to choose the right 
food 

  9 (50.0)   9 (21.4) 0.027* 

  Not being able to choose preferred foods   4 (22.2)   5 (11.9) 0.431 

  Meals not served at times that suit patient   2 (11.1)   4 (9.5) 1.000 

  Do not understand how to complete the menu selections   1 (5.6)   0 (0.0) 0.300 

Hunger    

  Visitors bring in food  15 (83.3) 34 (81.0) 1.000 

  Become hungry as the time between meals is too long   6 (33.3) 10 (23.8) 0.529 

  Felt hungry but could not ask staff for food   1 (5.6)   5 (11.9) 0.658 

  Felt hungry but no food was available from the hospital   1 (5.6)   1 (2.4) 0.514 

Eating difficulties    

  Difficulty opening packets or unwrapping food   7 (38.9) 14 (33.3) 0.679 

  In an uncomfortable position to eat   8 (44.4) 13 (31.0) 0.315 

  Difficulty reaching food   4 (22.2) 13 (31.0) 0.492 

  Difficulty cutting up food   4 (22.2)   7 (16.7) 0.719 

  Difficulty feeding self   2 (11.1)   2 (4.8) 0.576 

  Not enough time to eat all the food   0 (0.0)   1 (2.4) 1.000 

  Needed help to eat meals   1 (5.6)   1 (2.4) 0.514 

Food quality; dissatisfied with:    

  Taste   5 (27.8)   7 (16.7) 0.482 

  Temperature of food   6 (33.3)   8 (19.0) 0.319 

  Appearance   3 (16.7)   6 (14.3) 1.000 

  Portion size   3 (16.7)   6 (14.3) 1.000 

  Smell   2 (11.1)   1 (2.4) 0.212 

Illness; effect on food intake:    

  Loss of appetite 13 (72.2) 28 (66.7) 0.672 

  Nausea 11 (61.1) 23 (54.8) 0.649 

  Sickness 10 (55.6) 19 (45.2) 0.464 

  Pain   9 (50.0) 14 (33.3) 0.224 

  Tired   7 (38.9) 15 (35.7) 0.815 

  Bowel motions affected appetite    8 (44.4) 14 (33.3) 0.413 

  Vomiting   7 (38.9) 15 (35.7) 0.815 

  Medication    2 (11.1) 13 (31.0) 0.192 

  Worried   7 (38.9)   7 (16.7) 0.095 

  Prescribed nutritional supplements    9 (50.0)   4 (9.5) 0.001* 

  Chewing or swallowing difficulties   3 (16.7)   7 (16.7) 1.000 

  Depressed   5 (27.8)   4 (9.5) 0.111 

  Breathing difficulties   2 (11.1)   2 (4.8) 0.576 
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Results from the meal observation photographs were further analysed to assess the proportion 

of individual meal components ordered versus consumed, this is displayed in Table A.4 in 

Appendix A. For breakfast, the most commonly ordered meal components were milk (100%) 

and yoghurt (85%). The most consumed items were fruit (75%) and supplements (75%). For 

lunch meal observations, the most commonly ordered meal components were bread (65%), 

soup (60%). The most consumed items were nutritional supplements (100%) and yoghurt 

(100%). For dinner, 100% of patients ordered the hot main, followed by the carbohydrate 

(95%). The most consumed items were the soup (95%) and vegetables (79%). Across all meals 

the least consumed items were cheese and crackers at lunch (0%), nutritional supplements at 

dinner (0%), dessert at lunch (35%) and the soup at lunch (45%). 

 
Exploring the reasons for suboptimal intake 

Further exploration as to why patients may have had a suboptimal intake (only consuming 

between none to ¼ of the served food) are displayed in Table A.5 found in Appendix A. Seven 

patients consumed between none to ¼ of their meal; two during a breakfast observation, four 

during a lunch observation and one during a dinner observation. The highest mean proportion 

of the meal consumed was 20% and the lowest being 0% for the entire meal. Reasons included: 

nausea and/or vomiting during their meal, therefore impacting their ability to eat (two 

patients); sleeping throughout their meal as they were too tired to eat (two patients); 

consuming an entire meal replacement of non-hospital food reducing the desire to eat the 

hospital food (three patients). 

 

Barrier scores were also analysed for these individual patients compared to the mean barrier 

scores for all patients. Six out of seven patients scored higher than the means for the choice 

and food quality domains. This was followed by organisational and illness with five out of seven 

patients scoring higher than the means. The eating difficulties domain showed four out of 

seven patients scored higher than the mean and the hunger domain showed two out of seven 

patients scored higher than the mean. 

 

Types of food brought into the hospital 

The types of food brought into the hospital by visitors or brought in by the patient are displayed 

in Table A.6 found in Appendix A. The most common food brought into the hospital was fruit 

(43.1%), followed by baked items (16.9%) (cakes, biscuits and pastries), chocolate (9.2%), 

sweets (9.2%) and coffee (9.2%). Three common themes were identified related to foods 

brought to hospital. Firstly, snack foods (67.7%); patients used the key word ‘snack’ or the 

foods mentioned suggested consumption of snacks. For example, “my visitors bring in-between 

meal snacks because they care, things like fresh fruit, cake and biscuits”. Secondly, an entire 

meal being brought into the hospital (24.6%), based on the key word ‘meal’ or foods 

mentioned suggested consumption of main meals. For example, “they bring in a few meals, 

sometimes the food doesn’t taste good so I request it on those occasions”. Lastly, treat foods 
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(9.2 %), when patients used the key word ‘treat’. For example, “my wife brings in sweet treats 

out of kindness e.g. chocolate”. 

 

3.5 Discussion 

Overall, there are few validated tools that address the barriers to patients’ food related 

experiences while in hospital. The PMNCS was adapted to better suit its use in the NZ setting. 

This study describes hospital patients’ experiences of access to food during their admission. 

 

Patient, care and hospital characteristics 

The variety of patients within different demographics can be predicted to experience different 

barriers whist in hospital based on results from previous studies. In this study, most (55.4%) of 

the patients were aged under 65yrs. Patients of a younger age often report different issues 

whilst in hospital, such as more food related barriers from the hunger and food quality domains 

(Engelund, Lassen, & Mikkelsen, 2007; Johns, Hartwell, & Morgan, 2010; Keller et al., 2015; 

Naithani et al., 2009; Watters, Sorensen, Fiala, & Wismer, 2003). In contrast, older patients 

often report more eating difficulties, issues with choice and problems with portion size (Keller 

et al., 2015; Naithani et al., 2009; Naithani, Whelan, Thomas, Gulliford, & Morgan, 2008). The 

majority of patients included in this study were women (53.8%), who have previously 

experienced more issues within the eating difficulties, choice and food quality domains 

compared to males (Engelund et al., 2007; Johns et al., 2010; Keller et al., 2015; Naithani et al., 

2009; Naithani et al., 2008; Watters et al., 2003). 

 
The four primary ethnic groups in NZ are European, Māori, Pacific people and Asian (Marriott 

& Sim, 2014). The most common primary ethnicity in this study was identification with a 

European ethnicity (84.6%), followed by Pacific (6.4%), Māori (4.6%) and Asian (4.6%). Based 

on findings from the latest NZ census, 74% of individuals identified with a European ethnicity, 

15% with Māori, 12% Asian and 7% Pacific (Statistics New Zealand, 2013). Although the 

demographics of the sample in this study follow the general trend of the wider population, 

minority groups such as Māori, Pacific and Asian were underrepresented. The patterns of 

inequality in NZ are well-established, differences can be found among ethnic groups for a range 

of health measures (Marriott & Sim, 2014). The life expectancy, on average, is less for Māori 

compared to non-Māori individuals (7.4 years less for males and 7.2 years less for females) 

(Marriott & Sim, 2014). Based on the NZ Health Survey, a higher proportion of Pacific (89.5%) 

and Māori (78.5%) are overweight or obese compared to those who identified as 

European/Other (66.6%) (Ministry of Health, 2017). As the sample is not an exact 

representation of society in NZ, the results may not accurately indicate the barriers all of our 

patients face. 

 

From the sample of surgical patients recruited during this study, the majority were admitted 

for orthopaedic surgery (63.1%), which included both elective and non-elective admissions. A 

study in the UK also included surgical patients (13.5%) and orthopaedic patients (15.6%) 
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(Naithani et al., 2009). They found that orthopaedic patients reported more hunger, physical 

barriers, issues with food choice and problems with food quality. In Canada, surgical patients 

were recruited (32.7%), they reported more eating difficulties, issues with food quality and 

effects of illness (Keller et al., 2015). Additionally, it is expected that orthopaedic patients have 

better overall health, quality of life and optimism as their health impairment is temporary, 

compared to general surgical patients who often present with chronic diseases (Kreitler, 

Chaitchik, Rapoport, Kreitler, & Algor, 1993).  

 

In this study, many patients (38.4%) self-reported proportionally consuming ≤½ of their meal. 

Previous research conducted across Australia and NZ similarly found that 55% of malnourished 

patients and 35% of well-nourished patients consumed ½ of the food they were offered. 

Research conducted in the UK, Denmark and Switzerland also concluded that despite sufficient 

provision of food in all hospital, patients are often not consuming the food they have been 

provided with and are not likely to be meeting their nutritional requirements (Barton et al., 

2000; Dupertuis et al., 2003; Kondrup et al., 2002). Self-reported food intake should be 

interpreted with caution, it is often found to be lower than the true intake, due to individuals 

underestimating the amount of food consumed and wanting to be closer to the perceived 

norm (Schoeller, 1990, 1995).  

 

The majority of patients in this study (56.9%) self-reported being constipated while in hospital, 

although no definition of constipation was provided, making it difficult to determine an exact 

prevalence. This was much higher compared to the 4.9% of the NZ population reporting 

constipation that requires regular laxative use and 26.2% that reported they increase fibre 

consumption to avoid constipation (Lynch, Dobbs, Keating, & Frizelle, 2001). It’s not surprising 

that the prevalence of constipation was found to be higher in hospital, due to the effects of 

disease, diet, inactivity and medication (Monson, 2008). 

 

Food related barriers 

The food related barriers with the highest prevalence were the same amongst all patients, and 

within short and long stay patient subgroups. The majority (81.5%) of all surgical patients had 

food brought in for them by visitors. The reasons for visitors bringing in food were both out of 

care (66.0%) and because food was requested (49.1%). In the UK, 35% of patients had food 

brought in for them because they were hungry, compared to 30.1% in Canada and 42% of 

patients in our pilot study (Keller et al., 2015; Naithani et al., 2009). It is surprising that the 

majority of patients have food brought in, as hospital menus are designed to meet patients’ 

nutritional requirements. For some patients having food brought into the hospital is not a 

barrier to oral intake as it encourages them to eat, especially if preferences are not being met 

or there is not enough food provided (Keller et al., 2015). For others, this food is consumed as 

an alternative and can replace their hospital meal unnecessarily, resulting in hospital food 

being wasted. Preventing visitors bringing in food to the hospital out of care is not viable as it 

would create many social and cultural issues, instead efforts could be made to adapt or 
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reorganise the meal service to provide patients with the foods they desire (Almdal et al., 2003; 

Barrie, 1996; Dupertuis et al., 2003). This in turn would reduce the amount of food requested 

to be brought in and minimise waste (Dupertuis et al., 2003). 

 

Having a loss of appetite is the next most common barrier (70.8%) affecting the amount of 

food consumed in surgical patients. This is similar to the Canadian study by Keller et al. (2015) 

reporting that 63.9% of patients experienced a loss of appetite, which was also one of the most 

prevalent barriers in their research. A decreased appetite has also been found respectively in 

56%, 20% and 43% of patients in Switzerland, Spain and Norway (Mowe & Bohmer, 2002; 

Pablo, Izaga, & Alday, 2003; Stanga et al., 2003). Although a loss of appetite is an adaptive, 

protective response in the acute phase of illness, and falls within the effects of illness domain, 

it is important to consider the role that foodservice and hospital staff have in minimising 

patients’ experience with this barrier (Schütz, Bally, Stanga, & Keller, 2014). Conventional 

methods of stimulating appetite include behavioural, environmental and medical techniques 

such as consuming small frequent meals, eating with others, appealing food presentation and 

smell, a low residue diet and in some cases the use of ONS or medications (Haber, Heaton, 

Murphy, & Burroughs, 1977; Hetherington, Anderson, Norton, & Newson, 2006; Keller et al., 

2015; Simmons, Lam, Rao, & Schnelle, 2003). In Switzerland, Stanga et al. (2003) found there 

was a strong positive relationship (P=0.019) between reported appetite and the proportion of 

food consumed. They found that hospital food was not always targeted to patients’ needs and 

their altered appetite or taste. Although 70.8% of patients reported a loss of appetite affecting 

food consumption, only 30% of patients consumed ½ of their meal during the observations, 

indicating not all of these patients had a suboptimal intake. Monitoring systems that identify a 

loss of appetite and its subsequent impact on food intake are needed for all patients, such as 

observation charts and food records (Keller et al., 2015). 

 

Characteristics associated with food related barriers 

There were many significant associations between barrier domains and patient, care and 

hospital characteristics. Exploration of these associations can help guide evidenced based 

changes to practice in order to benefit patients.  

 

Younger patients (aged <65 years) experienced more barriers within the hunger domain 

compared to those who were older (65 years) (1.47  0.81 versus 0.90  0.67, P=0.003). This 

is similar to findings from the UK study (Naithani et al., 2009), reporting that hunger also 

decreased with age; older patients (75 years) had lower relative odds of hunger compared to 

younger patients (45-54 years) (0.42 (95%CI 0.23-0.79) versus 1.08 (0.63-1.87)). Similarly, in 

Canada, Keller et al. (2015) found the mean hunger domain score for patients <65 years was 

also significantly higher compared to those aged 65 years (0.93 (SE 0.09) versus 0.65 (SE 

0.06)). Finding a significant association between age and hunger is not surprising, as younger 

patients likely have an increased appetite and energy needs, especially if they are in a state of 

recovery and if they are active (Keller et al., 2015). Keller et al. (2015) hypothesised that this 
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higher metabolic demand may indicate that the hospital food is not sufficient as younger 

patients report more issues surrounding hunger, hence younger patients could be a subgroup 

that requires increased food provision in hospitals.  

 

In this study, a longer length of stay (>5 days) was significantly associated with experiencing 

more barriers from the food quality domain compared to shorter length of stay (5 days) (1.20 

 1.26 versus 0.40  0.81, P=0.003). Similar findings were presented in Switzerland, there was 

a negative relationship (P=0.005) between duration of hospital stay and satisfaction with 

hospital food, patients who stayed the longest were the most dissatisfied (Stanga et al., 2003). 

This dissatisfaction could be due to patients becoming bored with the menu the longer they 

stay in hospital (Stanga et al., 2003). In our study, a longer length of stay was also associated 

with experiencing more barriers from the illness domain compared to shorter stay (5.11  3.00 

versus 3.53  2.69, P=0.030). This may be due to a greater severity of their illness (Stanga et 

al., 2003) or more medically complex conditions (having complications, comorbidities or more 

than one diagnosis) which can prolong discharge (Keller et al., 2015). 

 

Patients undergoing general surgery significantly experienced more illness domain barriers 

compared to those undergoing orthopaedic surgery (5.75  2.86 versus 3.59  2.72, P=0.003). 

Likewise, being located on a general surgical ward was associated with experiencing more 

barriers from the illness domain compared to those on an orthopaedic ward (6.61  2.43 versus 

3.53  2.69, P=<0.001). Patients on surgical wards in Canada similarly reported more illness 

barriers compared to those on medical wards (2.53 (SE 0.17) versus 2.21 (SE 0.18)) (Keller et 

al., 2015). These results are not surprising as orthopaedic patients generally have better overall 

health and quality of life due to their health impairment being temporary, likely resulting in a 

lower score for illness barriers (Kreitler et al., 1993). General surgical patients often present 

with long term or permanent diseases, which could be why they reported more barriers in the 

illness domain (Kreitler et al., 1993).  

 

Patients located on a general surgical ward also significantly experienced less hunger barriers 

compared to those on an orthopaedic ward (0.89  0.68 versus 1.34  0.81, P=0.041). Similarly, 

Naithani et al. (2009) also found that UK patients on orthopaedic wards had higher relative 

odds of hunger compared to surgical patients (1.73 (95% CI 0.80-3.72) versus 1.32 (95% CI 

0.60-2.90)). Keller et al. (2015) concluded that low food intakes are more likely when patients 

reported more effects from illness. It could be hypothesised using similar rationale, that 

orthopaedic patients may have better overall health, have less issues with illness, and hence 

felt hungrier during their admission. Additionally, it has been found that general surgical 

procedures, specifically involving the gastrointestinal system, can cause many physiological 

changes postoperatively (Ward, 2003). Intestinal permeability increases between two to four-

fold and villous height decreases postoperatively, which can lead to nutrient depletion (Ward, 

2003). Increased permeability indicates failure of the gut barrier function, which also limits the 

ability of the intestine to protect the body against bacteria and toxins (Ward, 2003). In some 
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cases, this can lead to inflammation, sepsis and multi-organ failure (Ward, 2003). Hence it can 

also be hypothesised that general surgical procedures, involving or in close proximity to the 

gastrointestinal system, will likely have an impact on gut function, appetite and hunger; 

compared to patients undergoing orthopaedic surgery. 

 

Patients who had one diet code during the previous seven days of admission experienced less 

barriers from the illness domain compared to those who had two or more diet codes (3.83  

2.71 versus 5.94  3.11, P=0.010). Likewise, patients currently on a standard diet code 

experienced significantly less barriers from the illness domain compared to those on a 

therapeutic diet code (3.71  2.77 versus 6.44  2.56, P= 0.001). Although similar findings have 

not yet been reported, it is understood that a standard diet code is used for patients who are 

nutritionally well and able to eat normal foods with no restrictions (Agency for Clinical 

Innovation, 2011). Therapeutic diet codes alter the nutrients, textures or presence of allergens 

found within food. These therapeutic diet codes are designed to meet the needs of patients 

who have altered requirements during their admission (Agency for Clinical Innovation, 2011). 

Additionally, changes to a patient’s diet code often occur postoperatively to aid faster recovery 

and reduce complications (Ljungqvist et al., 2017; Reissman et al., 1995). It can be speculated 

that patients who had changes to their diet code are likely to have had an operation during 

their admission or be more medically complex, increasing the likelihood of reporting more 

illness barriers.  

 

Additionally, it was found that patients with only one diet code during the previous seven days 

of admission experienced significantly more barriers from the hunger domain compared to 

those who had two or more diet codes (1.31  0.85 versus 0.94  0.56, P= 0.048). It is likely 

that patients who changed between diet codes also felt less hungry, as they were more unwell. 

In Italy, somewhat contradictory results were found; patients on texture modified 

(minced/puree) or high protein diet codes felt significantly hungrier after their meals (P=0.003) 

(Messina et al., 2013). However, 85% of patients on a special diet ate inadequately and did not 

meet their individually determined energy and protein requirements (Messina et al., 2013). 

The authors hypothesised that patients may not have liked the food they were provided with 

on a special diet code, therefore they did not eat it, and as a consequence felt hungrier 

(Messina et al., 2013). It is possible that patients in our study may have reported not feeling 

hungry for the food they were served, for similar reasons, as they transitioned through 

different diet codes. 

 

Patients with low (50%) compared to high (>51%) self-reported food intake respectively 

reported more barriers from the food quality domain (1.28  1.34 versus 0.55  0.90, P=0.011), 

and the illness domain (5.56  2.87 versus 3.65  2.78, P=0.010). In Canada, Keller et al. (2015) 

reported similar findings for patients with food intake <50% during their first week of 

hospitalisation, they reported more barriers from the quality domain compared to those who 

consumed 51% (1.51 (SE 0.11) versus 0.85 (SE 0.11)); and more barriers within the illness 
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domain (3.38 (SE 0.17) versus 1.93 (0.17)). Low intakes are likely when patients are dissatisfied 

with the quality of the hospital food or have more effects from illness (Keller et al., 2015). Our 

results should be considered with caution, as they are based on self-reported food intake, 

which is not always an accurate representation of the truth (Schoeller, 1990). Patients with a 

low versus high observed food intake further reported more barriers from the choice domain 

(0.89  0.90 versus 0.43  0.67, P=0.032). Food choice is an important aspect of a patient’s 

experience (Naithani et al., 2009). It can be hypothesised that patients who found it difficult to 

make food related choices or obtain preferred foods whilst in hospital, are less likely to eat the 

food they are served.  

 

Finally, patients who reported abnormal compared to normal bowel motions respectively 

experienced more barriers within the illness domain (5.04  2.91 versus 2.90  2.51, P=0.006). 

No previous studies found this association with bowel motions. However, associations 

between illness, diet, inactivity and medications with bowel motions have been established by 

Monson (2008). Patients perceptions of both constipation and diarrhoea can vary, it can be 

hypothesised that patients linked these perceptions (abdominal pain, sickness, nausea, food 

avoidance, loss of appetite or worry) with barriers within the illness domain (Agachan, Chen, 

Pfeifer, Reissman, & Wexner, 1996; Zhu et al., 2015). 

 

Patient opinions and comments 

Based on the qualitative data obtained from the NZ-PMNCS, the most common comment 

about difficulty choosing the right food was due to a lack of information about the food and/or 

menu (27.7%). The UK study reported similar findings, where 25% of patients also claimed that 

menus did not provide enough information, particularly about the ingredients used and the 

nutritional value of the meal, in order to make an informed decision (Naithani et al., 2008). 

Written and spoken menus are both currently used to provide information to patients at North 

Shore Hospital. The delivery of information in appropriate formats to patients, such as utilising 

written, auditory and/or pictorial methods, are imperative to tailor the presentation of 

information to suit individual patient’s needs (Houts, Doak, Doak, & Loscalzo, 2006; Naithani 

et al., 2008). 

 

Disruptions or interruptions by staff were responsible for 12.3% of organisational barrier 

comments. Although no similar qualitative comparisons can be made, quantitative data 

reflects that 26.2% of patients in this study, 41.8% of patients in the Canadian and 21% of 

patients in the UK studies, reported being interrupted by hospital staff (Keller et al., 2015; 

Naithani et al., 2009). To reduce the likelihood of these barriers at North Shore Hospital a 

Protected Mealtime Policy is implemented, which aims to support patients eating by keeping 

mealtimes free from unnecessary and non-urgent clinical interruptions (Vaimoso, 2015). 

Despite North Shore Hospital having this initiative, patients still reported that these 

interruptions occurred. It is understood that some medical treatments, procedures or 

discussions cannot be delayed or avoided. However, staff need to recognise that having 
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procedures during a mealtime can leave patients feeling nauseated, in too much pain or too 

weak to eat their meal (Vaimoso, 2015). Food quality also declines when mealtimes are 

disrupted or prolonged, the food can be cold by the time patients get to eat it, resulting in poor 

intakes (Vaimoso, 2015). 

 

Many (41.5%) patients described difficulties opening, cutting, reaching and/or eating food. 

Patients found it challenging to open the lids on milk, juice, ice cream and yoghurt containers, 

or difficult to eat with an arm cast or IV lines coming out of their hand. The most common 

barrier within the eating difficulties domain was having difficulty opening packets or 

unwrapping food (35.4%). In the UK (Naithani et al., 2009) and Canada (Keller et al., 2015), the 

most common barrier within the eating difficulties domain was also difficulty opening packets 

or unwrapping food (33% and 30.1% respectively). Based on these findings, Keller et al. (2015) 

stated that food packaging needed to be reviewed in Canada, to ensure food safety and 

accessibility for patients who are weak, tired and have impaired mobility. 

 

Meal observations 

Observations provided an insight into the types of interruptions that occurred during patient 

meal times. It was found that 30.0% of patients had at least one mealtime interruption, 

including having visitors (21.7%), receiving medical care (5.0%) and showering (5.0%). Having 

a visitor present was the most common interruption, which can be a barrier, as some patients 

may stop eating and therefore consume less food. For others, it may act as an enabler, 

especially if visitors are helping the patient to eat. Similar findings were reported in the UK, as 

20-25% of patients had a visitor present during their mealtime, and only 42-46% of visitors 

provided feeding assistance (Hickson, Connolly, & Whelan, 2011). Despite efforts to minimise 

organisational barriers in NZ, such as implementing a Protected Mealtime Policy, some patients 

still received medical care or were showering during their mealtime. Meal observations have 

been conducted in several other hospitals around the world when implementing protected 

mealtimes; in Australia (27%) (Huxtable & Palmer, 2013; Young, Mudge, Banks, Ross, & Daniels, 

2013) and in the UK (25-30%) (Hickson et al., 2011) of patients were also interrupted during 

their mealtime. The most common interruptions during mealtimes were from nursing staff 

(Huxtable & Palmer, 2013; Xia & McCutcheon, 2006), which included nursing observations, 

transfers, procedures, toileting and medications (Huxtable & Palmer, 2013). 

 

Another observation of note was the number of patients who saved food from their hospital 

tray (13.3%) to consume at a later time. This may mean that patients are actually consuming 

more food than is observed, or it may just show intent and not actual consumption. It is difficult 

and outside of the scope of this research to quantify how much of the food or drink is actually 

consumed. However, Almdal et al., (2003) suggested food at the ward level has many fates, 

including being consumed by staff, visitors or being thrown away. Evidence of patients saving 

food for later does highlight the benefits of flexible mealtime services and newer concepts such 

as Steamplicity where food is heated on the ward when the patient chooses. This also 
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eliminates the food safety concerns associated with food being left with patients (Dillon, 

McDonald, & Jonus, 2012; Reglier-Poupet et al., 2005). 

Many (56.7%) patients consumed >¾ of their meal during the meal observation and 30.0% 

consumed ≤½ of their meal. It is interesting to compare patients’ actual intake to the self-

reported intake provided by patients, as more patients (38.5%) self-reported proportionally 

consuming ≤½ of their meals. It is expected that more patients self-report eating less, as self-

reported food intake is often found to be underestimated (Schoeller, 1990, 1995). Similar 

findings were also found in observations by Agarwal et al. in a study conducted across Australia 

and NZ, where 35% of well-nourished patients consumed ≤½ of the offered food. 

  

Meal items that were received by the most patients include milk at breakfast (100%), hot main 

at dinner (100%) and carbohydrate at dinner (95%). Interestingly, these items were not 

necessarily the items that had the highest mean consumption; which include nutritional 

supplements at lunch (100%), yoghurt at lunch (100%) and soup at dinner (95%). The menu 

items that were the least consumed included cheese and crackers at lunch (0%), nutritional 

supplements at dinner (0%), dessert at lunch (35%) and soup at lunch (45%). In the UK, Sonnino 

& McWilliam (2011) also looked at food waste of individual meal components; they found that 

the main course was the most consumed with only 33% of food wasted, compared to the 

vegetables which were the least consumed with 46% wasted. In Switzerland, brown bread was 

most the preferred food at breakfast (57%), vegetables at lunch (83%) and brown bread at 

dinner (64%). Although these findings show variances in food consumption and patient 

preferences, it is to be expected based on the differences in foodservice, health care systems 

and cultures around the world (Keller et al., 2015; Naithani et al., 2009). 

 

Comparing food related barriers with meal observations 

Meal observations and food related barriers were compared to confirm results from the NZ-

PMNCS. Patients who consumed ½ of their meal reported significantly more issues regarding 

a lack of information provided to choose the right food (50.0%), compared to those who ate 

>½ of their meal (21.4%) (P=0.027). This indicates that providing an adequate amount of 

accurate information surrounding the menu may play a crucial role in determining if patients 

make the correct selections and therefore eat the food provided. The most surprising 

significant finding was that 50.0% of patients who consumed ½ of their meal reported that 

consumption of their prescribed nutritional supplements affected their food intake, this was 

only the case for 9.5% (P=0.001) of patients who consumed >½ of their meal. This is somewhat 

concerning from a nutrition perspective, as traditionally a ‘food first’ approach to prescribing 

(and consuming) of nutritional supplements should be taken (Smith, 2012). However, based 

on these findings it can be speculated that patients are placing a large emphasis on the 

consumption of their supplements compared with their meals. They therefore find it 

challenging to eat their meal, and as a consequence they are only eating a small amount of 

food. 
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Interestingly, 33.3% of patients who ate ½ of their meal reported becoming hungry as the 

time between meals was too long, compared to fewer patients (23.8%) who ate >½ of their 

food. This is a fascinating result, there is an expectation that patients who are truly hungry 

would consume the meal they have been provided with, although these results suggest this 

may not be the case. In respect to food quality, patients who consumed ½ of their meal 

reported more dissatisfaction with taste, temperature, appearance, portion size and smell, 

compared to those who consumed >½. This indicates that the quality of food may impact oral 

intake, as those who ate less were less satisfied with the quality of the hospital food. For 

patients who consumed ½ or >½ of their meal, no differences (P=1.000) were found for 

barriers such as needing help with meals, meals not served at suitable times, visitors bringing 

in food, not enough time to eat, appearance, portion size and chewing or swallowing 

difficulties. This indicates that these barriers may not have any impact on the amount of food 

patients consume. 

 

Exploring the reasons for a suboptimal intake 

The observational data were further analysed for the seven patients who proportionally only 

consumed ≤¼ of their meal during a meal observation. Two patients had nausea and/or were 

vomiting during their meal which severely impacted their desire to eat. Nausea has been found 

to put people off the sight and smell of food, decrease appetite, alter taste and consequently 

decrease intake of foods and fluids (Bergkvist & Wengström, 2006; O'Brien & Naber, 1992). 

Two patients slept throughout their meal, meaning they were perhaps too tired to consume 

food. Fatigue within the hospital setting is common and affects between 24-58% of patients, 

depending on the patient group under investigation (Kroenke, Wood, Mangelsdorff, Meier, & 

Powell, 1988; Stone et al., 2000). Patients often report poor sleep quality and duration 

throughout admission to hospital, which leaves them feeling tired and fatigued, this is likely 

due to a combination of environmental (noise), physiological (pain, disease, mediation) and 

psychological (anxiety) factors (Reid, 2001). In Canada, 41.1% of patients reported tiredness 

affecting food intake, and 36.9% of patients in this study also reported this barrier (Keller et 

al., 2015). One of these patients also received medical treatment during the mealtime, which 

is likely to have impacted their energy levels. After a procedure, patients may feel nauseated, 

in too much pain or too weak to eat (Vaimoso, 2015). The remaining three patients consumed 

entire meals of non-hospital food, which reduced their appetite for the hospital food that was 

served. From a nutrition perspective, this is less concerning as they were still consuming a 

meal, even though it was not the food they had been provided with. Nausea, vomiting, sleeping 

or receiving medical treatment were found to be the key issues impacting patients’ oral intake. 

Due to the small sample size, no associations can be statistically confirmed. 

 

Food brought into the hospital 

The types of food brought into hospital varied greatly. The most commonly brought in item 

was fruit (43.1%), which is considered a healthy choice (Ministry of Health, 2015). Fruit should 

be regularly consumed as part of a healthy balance diet as they contain nutrients such as fibre 
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and a variety of vitamins and minerals, all of which can help reduce the risks of developing 

many chronic diseases (Ministry of Health, 2015; Van Duyn & Pivonka, 2000). Treat food such 

as bakery items (16.9%) (cakes, biscuits and pastries), chocolate (9.2%) and sweets (9.2%) were 

also commonly brought into the hospital. These items often have little nutritional value and 

should be consumed in moderation due to their high saturated fat, salt and sugar content 

(Ministry of Health, 2015). North Shore Hospital provides guidelines that encourages visitors 

bringing in food to make healthy choices and bring food that is safe and hygienic (Waitemata 

District Health Board, 2016). However, it has been observed that many visitors are bringing 

undesirable foods into the hospital. In the UK, Naithani et al. (2008) found that 6% of patients 

consumed food brought in by visitors as their main meal of the day; the types of food included 

sandwiches, casseroles and pies. In conjunction with promotion of healthy choices, focus 

should also be placed on food safety (preparation and storage) of food brought into the 

hospital, with the aim of eliminating food poisoning (Barrie, 1996).  

 

Strengths and limitations  

Completing a pilot study was a major strength for this research project, as it allowed the 

feasibility of conducting this study, participant recruitment strategies, completion of the 

PMNCS and data handling to be tested. The sample size for the pilot and feasibility studies 

exceeded guidelines, allowing for participant drop-out and thoroughly capturing a wide variety 

of responses in the NZ setting. The data for both the pilot study and the final study was 

collected by one researcher, which eliminated any inter-rater discrepancies. A unique addition 

to this study, in contrast to other studies, were the meal observations to further explore the 

barriers to oral intake and assist in confirming the findings from the NZ-PMNCS.  

 

The limitations of this study include the lack of diversity within the sample. Most participants 

in both the pilot and feasibility studies had a primary ethnicity of NZ European, which is not a 

true representation of the NZ population, however it reflects the population at North Shore 

Hospital at the given time. Efforts were made to minimise participant burden for patients who 

were unwell, which eliminated many patients from participating in the study. It is likely these 

patients who were excluded may have different food related experiences while in hospital.  

 

The plate waste assessment was a visual estimation to the nearest 10%, using photographs, 

which is not an accurate measure of oral intake. However, it provided a crude estimation of 

non-consumed food. Having a one-off meal observation (either breakfast, lunch or dinner) is 

also limiting as it only captures what a patient consumed at one meal, which can be influenced 

by hospital activities, menu options, effects of illness on that particular day or between meal 

snacking. The study design also has limitations, as it was a cross-sectional study, it can only 

provide an overview of the issues patients experienced at a certain point in time and cannot 

determine causality or directionality. 
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3.6 Conclusion 
Compared to earlier studies using previous versions of the PMNCS, the NZ-PMNCS captured 

similar results in the NZ hospital setting. This tool highlighted many significant findings, which 

allowed key issues to be identified. Patients of a younger age experienced more barriers within 

the hunger domain, indicating that younger patients could be a subgroup that requires 

increased food provision while in hospital. Comparison of results from the NZ-PMNCS and meal 

observations highlighted that patients who consumed less food reported there was a lack of 

information provided to choose the right food from the menu. Improving processes 

surrounding menu orders may help patients make the correct selections and therefore eat 

more of the food they are provided with. Additionally, patients who consumed less food 

reported that consumption of prescribed nutritional supplements affected their food intake. 

This may mean that they consumed supplements too close to mealtimes, and indicates a need 

for an investigation into the guidelines around supplement provision. The NZ-PMNCS was 

feasible in identifying barriers to oral intake in the NZ hospital setting. These findings could 

guide future changes to hospital practice in order to better support patients’ food intake.  
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Chapter 4. Conclusions and Recommendations 
 

4.1 Overview and conclusions 
While in hospital many patients do not eat all of the food they have been provided with, 

resulting in a suboptimal food intake, which ultimately contributes to many undesirable health 

outcomes. There are numerous types of barriers patients can encounter during their 

admission. These have been investigated using a survey, which was designed and validated in 

the UK (Naithani, Thomas, Whelan, Morgan, & Gulliford, 2009). This survey was later termed 

the Patient Mealtime and Nutrition Care Survey (PMNCS) which was further tested and 

adapted for use in Canada (Keller et al., 2015). The aim of this study was to investigate the 

barriers to surgical patients’ oral intake in an acute hospital setting in New Zealand (NZ), using 

the PMNCS. To our knowledge, this is the first study that has specifically investigated barriers 

to food intake in a NZ hospital setting. The barriers that affected patients in countries around 

the world, would not necessarily be the same as the barriers experienced in NZ, due to the 

differences in culture, foodservice and health care systems (Keller et al., 2015).  

 

This gap in the research helped formulate the objectives of the study, of which the first was to 

conduct a pilot study to test the usability of the validated PMNCS and to identify the additional 

barriers to surgical patients’ oral intake in the NZ setting. To do this, a sample of surgical in-

patients (n=100) were recruited to participate and complete the PMNCS in a pilot study. Data 

were analysed to find the most prevalent barriers in the NZ hospital setting, and to identify 

additional barriers.  

 

The second objective was to adapt the PMNCS to include the most relevant barriers to oral 

intake in the NZ setting. In order to meet this objective, changes were made to the survey 

based on the results from the pilot study, patient feedback and the data collection experience. 

A total of 16 changes were made to create the NZ-PMNCS; open-ended questions with answer 

boxes were added to the survey where patients commonly made verbal and written comments 

during the pilot study. Additional questions in a Likert scale format were also added or 

reworded to better suit the survey’s use in the NZ setting.  

 

The third objective was to use the NZ-PMNCS paired with patient meal observations in a 

feasibility study to identify the most prevalent barriers in the NZ setting, and to compare with 

findings from meal observations. To do this, a sample of surgical in-patients (n=65) completed 

the NZ-PMNCS. From this sample, 60 patients also had a one-off meal observation completed 

during either breakfast, lunch or dinner. The most prevalent barrier, identified by surgical 

patients, was food brought in to the hospital for them by visitors. Visitors often bring food 

because they care; and care is based on many social and cultural reasons. Furthermore, 

patients often request items to be brought in while in hospital care, although this should ideally 

be the exception and not standard practise. This indicated that the meal service may not be 

providing the foods that patients desire. The second most prevalent barrier identified was a 
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loss of appetite affecting the amount of food consumed. Although there are many methods to 

stimulate appetite, not all are feasible within the hospital setting. This has highlighted the need 

for monitoring systems, such as observation charts and food records, that help to identify a 

loss of appetite and its subsequent impact on food intake. 

 

The final objective was to identify significant associations between barriers with patient, care 

and hospital characteristics to establish which barriers are most likely to impact surgical 

patients’ oral intake during their hospital admission. The NZ-PMNCS highlighted that short stay 

patients reported significantly less issues with difficulty cutting up their food compared to long 

stay patients; less issues with pain affecting food intake and fewer issues with food quality 

(taste and temperature). It is known that long stay patients often become dissatisfied with food 

quality, likely because they become bored with the menu over time. However, assistance 

should be provided for those who need help and pain management should be considered by 

health care professionals.  

 

Investigations within barrier domains highlighted many significant findings which included 

younger patients who experienced more barriers within the hunger domain. Long stay patients 

experienced more barriers from the food quality and illness domains. General surgical patients 

experienced more barriers within the illness domain; additionally, patients located on a general 

surgical ward experienced less hunger barriers and more barriers from the illness domain. 

Patients who had one diet code during the previous 7 days of admission experienced more 

barriers from the hunger domain and less barriers from the illness domain; and patients 

currently on a standard diet code also experienced less barriers from the illness domain. 

Patients with a low self-reported food intake experienced more barriers from the food quality 

domain and more barriers from the illness domain; however, patients with a low observed food 

intake reported more barriers from the choice domain. Additionally, patients who reported 

abnormal bowel motions experienced more barriers within the illness domain. 

 

Finally, results from the NZ-PMNCS and meal observations were compared, revealing that 

patients who consumed ½ of their meal felt they did not have enough information to make 

appropriate menu choices. Providing more detailed information about menu choices may 

support patients in making their selections, and as a consequence, they may eat more of their 

meals. These patients further reported that consumption of their prescribed nutritional 

supplements affected their food intake. It can be speculated that patients are consuming their 

supplements before food, which will likely reduce their appetite for their hospital meal, which 

results in a poor food intake and more plate waste. The NZ-PMNCS was found to be feasible 

and practical to use in the NZ hospital setting, and would be appropriate to use in future 

research within NZ. These findings can help provide the evidence to make realistic and accurate 

changes to hospital and foodservice practices in order to benefit patients.  
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4.2 Strengths 
Conducting a pilot study was a major strength for this research project, as it was an essential 

step to test the PMNCS in a NZ setting (Hassan, Schattner, & Mazza, 2006). The pilot study 

facilitated the testing of the feasibility of the project, participant recruitment strategies, 

PMNCS and data handling (Hassan et al., 2006). Problems and difficulties were identified and 

rectified before conducting the final study, which enabled the researcher to familiarise them 

self with the hospital environment, study protocol and appropriate recruitment strategies. 

 

The sample size for both the pilot study and final study are another strength for this research 

project. For pilot studies, it is thought that a sample which is 10% of the sample involved in the 

final study is a suitable guideline to minimise the chance of unforeseeable problems arising in 

the final study (Hertzog, 2008; Viechtbauer et al., 2015). The sample size (n=100) in this pilot 

study well exceeded the guideline and allowed for thoroughly testing feasibility through a wide 

variety of responses in the NZ setting. For descriptive research, the sample should be at least 

10-20% of the population and for correlational research at least 30 subjects are required, 

additionally allowing the central limit theorem to be applied when conducting statistics (Hill, 

1998; Norman, 2010). The sample size for the final study (n=60) fulfilled all the suggested 

criteria, allowing scope for participant drop-out. The data for both the pilot study and the final 

study was collected by one researcher, which also eliminated any inter-rater discrepancies. A 

unique addition to this study, in contrast to other studies, was the meal observations to further 

explore the barriers to oral intake. By conducting the survey paired with a meal observation, it 

provided a holistic and comprehensive insight into the types of barriers most likely to affect 

those with a low intake and assisted in confirming the findings from the NZ-PMNCS. It also 

allowed for a case-study analysis to occur with patients who had a poor oral intake during their 

meal observation. Meal observations additionally provided an opportunity to contrast patients 

self-reported measures with actual measures. 

 

4.3 Limitations 
Like all study designs, cross-sectional studies have limitations, as they can only provide an 

overview of the issues patients experienced at a certain point in time. This snapshot may not 

be a true representation of all of the food related barriers patients can experience. Cross-

sectional studies are also limiting as they cannot determine causality or directionality. There is 

also the potential of social desirability bias influencing patient responses, especially if they 

were assisted by the researcher when completing the survey. 

 

Hospitals are a dynamic environment focused on patient care rather than research outcomes. 

Negotiating the needs of the patient and supporting other health care professionals was a 

constant juggle during data collection. The Charge Nurse Managers made efforts to minimise 

participant burden for patients who were unwell, which reduced the number of patients who 

could participate in the study. It is likely these patients who were excluded may have different 
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food related experiences while in hospital. Having a high burden is a limitation as it also reduces 

the chance that the study will be replicated nationally or internationally. 

 

This research additionally lacked diversity within the samples. Most patients in the pilot and 

feasibility studies were female and had a primary ethnicity of NZ European. Unfortunately, this 

was unavoidable due to the cross section of the patients on the surgical wards at the time of 

data collection and is likely due to the patient profile at North Shore Hospital. A greater 

diversity is however required to better understand the needs of all patients within the NZ 

population. 

 

While the data reflects the food related barriers surgical patients face at North Shore Hospital, 

it may not truly represent the experiences of the wider hospital population including patients 

from different specialties. The study setting at North Shore Hospital, Waitemata District Health 

Board (WDHB), is deemed above average in many respects as the population has the fourth 

highest income amongst DHB’s, the region’s life expectancy is 85.1 years (2.4 years higher than 

the national average) and hospital services have the lowest mortality rate in the country 

(Waitemata District Health Board, 2015). This is a limitation as it is unlikely to represent barriers 

experienced in hospitals around NZ.  

 

Limitations also surround the use of self-reported variables, as patients can often over-report, 

under-report or misclassify their answers. Assessing plate waste was an attempt to obtain a 

better understanding of a patient’s true intake, using photographs of meal trays before and 

after a patient consumed their meal. However further limitations arose as the proportion of 

each meal component consumed was visually estimated to the nearest 10%, which is not an 

entirely accurate measure of oral intake. Having a one-off meal observation (either breakfast, 

lunch or dinner) is also limiting as it only captures what a patient consumed at one moment in 

time, and it may have been influenced by a number of factors (hospital activities, menu choices 

or the effects of illness).  

 

4.4 Recommendations for practice 

• The Protected Mealtime Policy that has been implemented at North Shore Hospital 

could be reviewed in order to assess compliance, as disruptions during mealtimes were 

observed. 

• Consider supplying some or more of the foods patients requested to be brought in from 

visitors, to ensure the hospital menu is providing the foods that patients desire e.g. 

fresh fruit. 

• Develop a monitoring system which identifies if patients have a loss of appetite and 

additionally records their oral intake, so that the impact of a loss of appetite can be 

quantified. 
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• Consider the investigation of further food provisions for hungry patients, including 

younger individuals or those on an orthopaedic ward, to ensure their requirements are 

met. 

• Ensure symptoms are adequately managed, such as pain, constipation or diarrhoea, to 

lessen their impact on oral intake. 

• Consider the benefits of ward based meal preparations or flexible serving times, such 

as Steamplicity, to ensure food is served when the patient is present and ready to eat. 

Additionally, this can further improve aspects of food quality e.g. temperature. 

• Supplement usage could be reviewed, specifically regarding patient instructions and 

delivery times. Patients should be aware of when best to consume the supplement, to 

reduce the likelihood of the supplement taking priority over the food they have been 

provided with. Additionally, changes to practice around delivery of supplements could 

be altered, so that patients receive supplements early in the morning and late at night, 

to minimise their impact on food intake at main meal times. 

• Consider the use of packaging which is easier to open for surgical patients, particularly 

paying attention to lids on milk, juice, ice cream and yoghurt containers. 

• Review the delivery of information to patients with both spoken and paper menus. As 

patients have reported that a lack of information is provided, the use additional 

pictorial methods could be considered. 

• The red tray system, which highlights to health care workers that a patient will need 

mealtime assistance, is endorsed. Implementing this system on surgical wards may 

result in fewer patients experiencing barriers from the eating difficulties domain.  

 

4.5 Recommendations for future research 
• Aim to identify the food related barriers that the most vulnerable (sick) patients in 

hospital experience. A mixed method approach could be used, alongside the NZ-

PMNCS, to reduce participant burden. For example, short interviews or a focus group 

post-admission could work well for patients who are too unwell to participate in 

hospital.  

• Obtain a sample with a greater diversity (ethnicities and gender). Equal numbers of 

patients from both genders should be used. Efforts should also be made to over-

represent those of Māori, Pacific and Asian ethnicities. Interpreters, trained research 

assistants from a range of ethnicities or translated surveys could be utilised. 

• Aim to include other specialties aside from surgical patients, such as general medicine, 

cardiology, older people’s health, respiratory, cancer and haematology. This would 

provide an overview of the food related barriers all patients experience while in 

hospital.  

• A multi-centre study involving hospitals from around NZ could be conducted in order 

to better understand food related barriers that are occurring on a national scale in a 

diverse demographic environment.  
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• Improved accuracy of oral intake from the plate waste assessment that was used in this 

project would be recommended for future studies. The use of a weighed food record 

would provide greater accuracy when calculating the amount of food consumed by 

each patient.  

• Include more than one meal observation for each patient spread across more than one 

type of main meal in order to eliminate factors that can influence a one-off meal 

observation. 
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Appendix A. Supplementary Results 
A.1 Pilot study results 
 

Table A.1: Summary of demographic information including patient, care and hospital 
characteristics for the pilot study 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
*The data in this table represents both the number of patients and the percentage of patients with each characteristic; the 
sample size was 100. 
Patients can identify with more than one secondary ethnicity. 
Other surgical admissions included: biliary drainage, cholecystitis, abscesses, cellulitis, carcinoma, haemopneumothorax, 
tracheostomy, skin lacerations, skin ulcers, sepsis, pancreatitis and a ruptured ovary. 
Standard diet code is designed for patients who are nutritionally well and able to eat normally with no restrictions (a full 
adult diet) 
†Composition modified diet codes included: High Energy High Protein, Enhanced Recovery After Surgery, Restricted Fibre, 
Vegetarian and Low Sodium. 

 Total with 
characteristic 
N=100 

Median  
[25th, 75th  
percentile] 

Parameter %*   

Age  72 [57,81] 

  65 years 67.0  

  <65 years 33.0  

Gender   

  Female 63.0  

  Male 37.0  

Primary Ethnicity   

  New Zealand European 75.0  

  European   9.0  

  Māori   7.0  

  Asian   3.0  

  Pacific   2.0  

  Australian   2.0  

  US/ Canadian   1.0  

  Middle Eastern   1.0  

Secondary Ethnicities   

  No secondary ethnicity 96.0  

  New Zealand European   3.0  

  Pacific   2.0  

Length of stay  4 [3,9] 

  5 days 61.0  

  >5 days 39.0  

Type of surgery   

  Orthopaedic 50.0  

  Other 23.0  

  Lower gastrointestinal tract 13.0  

  Neurological 12.0  

  Upper gastrointestinal tract   2.0  

Diet code; current   

  Standard 65.0  

  Composition modified† 24.0  

  Texture modified‡   7.0  

  Liquid dietΩ   3.0  

  Nil by mouth   1.0  
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‡Texture modified diet codes included: Soft Mechanical and Soft Dysphagic. 
ΩLiquid diet codes included: Free Oral Fluids and Clear Oral Fluids. 

 
Table A.2: Prevalence of food related barriers, for the pilot study, within food intake barrier 
domains 

 

 Based on the number of patients who reported experiencing the barrier at least once during their admission.  

 Total number 
affected 
N=100 

Barriers to food intake reported by patients %* 

Organizational  

  Did not always want food that has been ordered 66.0 

  Did not get help when needed (restricted to patients who needed help)‡ 56.5 

  Did not receive ordered food 50.0 

  When meals missed, not given hospital food by staff (restricted to patients who missed 
meals)† 

48.1 

  Interrupted by the hospital staff 41.0 

  Missed meals due to avoiding food for tests 36.0 

  Missed meals due to not being available when they were served 35.0 

  Disturbed by activities, noises or unpleasant smells 29.0 

Choice  

  Not enough information provided to choose the right food 40.0 

  Meals not served at times that suit patient 15.0 

  Not being able to choose preferred foods 13.0 

  Do not understand how to complete the menu selections   2.0 

Hunger  

  Visitors bring in food because patient is hungry  42.0 

  Become hungry as the time between meals is too long 17.0 

  Felt hungry but could not ask staff for food 14.0 

  Felt hungry but no food was available from the hospital 14.0 

Eating difficulties  

  Difficulty opening packets/ unwrapping food 49.0 

  In an uncomfortable position to eat 44.0 

  Difficulty reaching food 28.0 

  Difficulty cutting up food 28.0 

  Difficulty feeding self 15.0 

  Needed help to eat meals   8.0 

  Not enough time to eat all the food   0.0 

Quality/satisfaction with food; dissatisfied with:  

  Temperature of food 29.0 

  Taste 23.0 

  Appearance 20.0 

  Portion size 19.0 

  Smell 16.0 

Effects of illness on food intake  

  Loss of appetite 71.0 

  Tired 41.0 

  Sickness 39.0 

  Pain 33.0 

  Depressed 18.0 

  Worried 17.0 

  Chewing or swallowing difficulties 15.0 

  Breathing difficulties 10.0 
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*The data in this table represents both the number of patients and the percentage of patients who reported the barrier; the  
sample size was 100. 
‡Sub-question; patients who answered ‘did not need any help’ were excluded (N=23). 
†Sub-question; patients who answered ‘did not miss a meal’ were excluded (N=54). 

 
Table A.3: Prevalence of patient opinions for the pilot study 

 Number of patients 
N=100 

Patient opinions %* 

Rated portion size  
  Alright 74.0 
  Too large 15.0 
  Too small 11.0 
Rated temperature of food  
  Alright 72.0 
  Too cold 28.0 
  Too hot   0.0 

 

*The data in this table represents both the number of patients and the percentage of patients with each opinion; the sample 
size was 100. 
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A.2 Feasibility study results 
Table A.4: Proportion of meal components consumed by patients 

 Number of patients who 
received meal 
component 
n (%) 

Mean proportion 
of meal 
component 
consumed 

Range of meal 
component 
consumed 

Breakfast meal components N=20 % minimum %, 
maximum % 

  Milk 20 (100) 67 0, 100 

  Yoghurt 17 (85) 71 0, 100 
  Toast 14 (70) 71 0, 100 
  Juice 12 (60) 69 0, 100 
  Cereal 10 (50) 74 0, 100 
  Porridge   9 (45) 72 0, 100 
  Fruit   8 (40) 75 0, 100 
  Nutritional supplement   4 (20) 75 0, 100 

Lunch meal components N=20 % minimum %, 
maximum % 

  Bread 13 (65) 66 0, 100 
  Soup 12 (60) 45 0, 100 
  Hot main 10 (50) 76 0, 100 
  Sandwich/ filled roll   9 (45) 50 0, 100 
  Side salad   6 (30) 53 0, 100 
  Dessert   4 (20) 35 0, 100 
  Nutritional supplement   2 (10) 100 100, 100 
  Salad   1 (5) 90 90, 90 
  Cheese and crackers   1 (5)   0 0, 0 
  Yoghurt   1 (5) 100 100, 100 

Dinner meal components N=20 % minimum %, 
maximum % 

  Hot main 20 (100) 70 0, 100 
  Carbohydrate 19 (95) 68 0, 100 
  Vegetables 16 (80) 79 10, 100 
  Jelly 12 (60) 70 0, 100 
  Ice cream 11 (55) 73 0, 100 
  Main dessert   7 (35) 69 10, 100 
  Soup   2 (10) 95 90, 100 
  Nutritional supplement   2 (10)   0 0, 0 

*Mean proportion of meal component consumed indicates the mean amount of each food consumed based on the number 
of patients who received the item.  
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Table A.5: Case-by-case analysis for the seven patients who proportionally consumed between none to ¼ of the delivered food during the meal observation 
Patient 
code 

Meal Meal components 
received  

Proportion of meal components 
consumed (%) 

Mean proportion of meal 
consumed (%) 

Observation/s Food intake barrier 
domains 

All patients 
Mean barrier 

score  SD 

Individual 
patient barrier 
score  

60041 Breakfast Porridge 
Toast 
Milk 
Juice 
Yoghurt 

    0 
  50 
    0 
    0 
    0 

10 Visitor present 
 
Consumed ‘non-hospital’ food (snack food or 
addition to hospital meal) 
 
Nausea and/or vomiting throughout meal 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

2  
2 
1 
2 
1 
9 

60058 Breakfast Cereal 
Toast 
Milk 
Yoghurt 
Fruit 

    0 
    0 
    0 
    0 
100 
 

20 Sleeping throughout meal 
 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

5 
3 
3 
0 
4 
1 

60012 Lunch Soup 
Bread 
Sandwich 

    0 
    0 
    0 

  0 Visitor present 
 
Consumed ‘non-hospital’ food (entire meal) 
 
Saving food for later 
 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

3 
1 
1 
4 
2 
0 

60018 Lunch Soup 
Bread 
Sandwich 
Dessert 
 

    0 
    0 
  10 
    0 

  3 Consumed ‘non-hospital’ food (entire meal) 
 
Saving food for later 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

4 
2 
3 
3 
3 
7 

60022 Lunch Soup 
Bread 
Sandwich 
 

    0 
    0 
    0 

  0 Visitor present 
 
Consumed ‘non-hospital’ food (entire meal) 
 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

4 
1 
1 
4 
0 
5 

60033 Lunch Hot main 
Soup 
Bread 
Dessert 
 

    0 
    0 
    0 
    0 

  0 Visitor present 
 
Medical care given 
 
Sleeping throughout meal 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

4 
1 
0 
1 
1 
9 

60035 Dinner Hot main 
Vegetables 
Carbohydrate 
Ice cream 
Jelly 
 

    0 
  10 
  10 
    0 
    0 

  4 Nausea and/or vomiting throughout meal 
 

Organisational 
Choice 
Hunger 
Eating difficulties 
Food quality 
Illness 

2.34  1.74 

0.62  0.76 

1.22  0.80 

1.28  1.31 

0.83  1.14 

4.38  2.95 

0 
0 
1 
1 
1 
6 
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Table A.6: Types of food brought into the hospital for patients 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Based on the patient comments within the New Zealand Patient Mealtime and Nutrition Care Survey. 

 

 

 

 

 

 

 

 

 

 

 

 

 Number of 
patients* 
N=65 

Types of food  n (%) 

Fresh produce  

  Fresh fruit 28 (43.1) 

Homemade-type foods  

  Salad   2 (3.1) 
  Quiche   1 (1.5) 
  Sandwich   1 (1.5) 
Takeaway-type foods  
  McDonalds   3 (4.6) 
  Kentucky Fried Chicken   3 (4.6) 
  Subway   2 (3.1) 
  Burger King   2 (3.1) 
  Pie   2 (3.1) 
  Pizza   1 (1.5) 
  Pita Pit   1 (1.5) 
Snacks and convenience foods  
  Baked items 11 (16.9) 
  Chocolate   6 (9.2) 
  Sweets   6 (9.2) 
  Chips   5 (7.7) 
  Crackers   4 (6.2) 
  Muesli bar   3 (4.6) 
  Nuts   2 (3.1) 
  Protein bar   1 (1.5) 
  Yoghurt   1 (1.5) 
  Ice cream   1 (1.5) 
Fluids  
  Coffee   6 (9.2) 
  Smoothie    3 (4.6)  
  Soup   3 (4.6) 
  Tea   2 (3.1) 
  Protein drink   1 (1.5) 
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Appendix B. Research Approval 
B.1 Massey University Human Ethics Committee (MUHEC) Review 
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B.2 Health and Disability Ethics Committee (HDEC) Review 
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B.3 Māori Research Committee Review 
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B.4 Awhina Research and Knowledge Centre Locality Approval 
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Appendix C. Additional Materials 
C.1 Participant Information Sheet: Pilot Study 
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C.2 Participant Information Sheet: Feasibility Study 
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C.3 Participant Consent Form: Pilot Study 



 101 

C.4 Participant Consent Form: Feasibility Study 
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C.5 Participant Background Information Sheet: Pilot Study 
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C.6 Participant Background Information Sheet: Feasibility Study 
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C.7 Patient Mealtime and Nutrition Care Survey (PMNCS) 
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C.8 New Zealand Patient Mealtime and Nutrition Care Survey (NZ-PMNCS) 
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